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ATTN: Document Control Desk 
U.S. Nuclear Regulatory Commission 
Washington, DC  20555-0001 
 
H. B. ROBINSON STEAM ELECTRIC PLANT, UNIT NO. 2 
DOCKET NO. 50-261 / RENEWED LICENSE NO. DPR-23 
 
 
SUBJECT: Submittal of Updated Final Safety Analysis Report (Revision No. 28), 

Technical Specifications Bases Revisions, 10 CFR 50.59 Evaluations, 72.48 
Evaluations, and Commitment Change 

REFERENCES:  
1. Duke Energy letter, Transmittal of the Duke Energy Corporation Topical Report (DUKE 

QAPD-001-A), Amendment 44, dated February 18, 2019 (Agencywide Documents 
Access and Management System (ADAMS) Accession No. ML19049A015) 

2. NRC letter, H. B. Robinson Steam Electric Plant, Unit No. 2 – Issuance of Amendment 
Regarding National Fire Protection Association Standard 805 (CAC No. MF2746), dated 
February 3, 2017 (ADAMS Accession No. ML16337A264) 

 
Ladies and Gentlemen: 
In accordance with 10 CFR 50.71(e), Duke Energy Progress, LLC (Duke Energy) hereby 
submits Revision No. 28 to the Updated Final Safety Analysis Report (UFSAR) for the H. B. 
Robinson Steam Electric Plant (RNP), Unit No. 2.  In accordance with 10 CFR 50.71(e)(4), this 
UFSAR revision is being submitted within six months following the most recent refueling outage, 
which concluded on November 26, 2018.  The RNP UFSAR is included in this submission via 
two CD-ROMs (Enclosures 2 and 3).  Enclosure 2 provides a copy of the UFSAR that has been 
redacted for public use.  Enclosure 3 provides a copy of the UFSAR that contains sensitive 
information to be withheld from public disclosure per 10 CFR 2.390(d)(1).  Enclosure 1 provides 
a listing of the CD-ROM files that make up this UFSAR submission, including the file name, file 
size, and sensitivity level.  Changes made since Revision No. 27 are identified by vertical lines 
in the margins of the pages that are indicated as Revision No. 28.  The Quality Assurance 
Topical Report, DUKE-QAPD-001, is incorporated by reference into the RNP UFSAR.  It was 
provided to the NRC on February 18, 2019 in Reference 1. 
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By Safety Evaluation dated February 3, 2017 (Reference 2), the NRC authorized the transition 
of the fire protection program for RNP to a risk-informed, performance-based program based on 
National Fire Protection Association (NFPA) 805, "Performance-Based Standard for Fire 
Protection for Light Water Reactor Electric Generating Plants," 2001 Edition in accordance with 
10 CFR 50.48(c). Revision 28 of the RNP UFSAR incorporates the transition of the Fire 
Protection Program to NFPA-805. 

In accordance with 10 CFR 50.59(d)(2) and 10 CFR 72.48(d)(2), Duke Energy is providing a 
report summarizing the 10 CFR 50.59 and 1 O CFR 72.48 evaluations of changes, tests, and 
experiments implemented during the period from April 1, 2018, to May 20, 2019. The 
10 CFR 50.59 report is provided in Enclosure 4 and the 10 CFR 72.48 report is provided in 
Enclosure 5. In addition, in accordance with Duke Energy's commitment management program 
(i.e., AD-LS-ALL-0010, Commitment Management), notification of a regulatory commitment 
change is provided in Enclosure 6. 

In accordance with Technical Specifications 5.5.14.d, Duke Energy is transmitting revisions to 
the RNP Technical Specifications Bases. Enclosure 7 provides Technical Specifications Bases 
pages for Revisions 70 through 80. 

No new commitments have been made in this submittal. If you have additional questions, 
please contact Mr. Art Zaremba, Manager - Regulatory Affairs, at 980-373-2062. 

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

Executed on May 28, 2019. Sincere4AA~ 
Ernest J. Kapopoulos, Jr. 
Site Vice President 

EJK/jbd 

Enclosures: 
1. Listing of UFSAR, Revision 28, CD-ROM Files 
2. CD-ROM Title, "H. B. Robinson Steam Electric Plant, Unit No. 2, Updated Final Safety 

Analysis Report Revision No. 28" (Publicly Available Information) 
3. CD-ROM Title, "H.B. Robinson Steam Electric Plant, Unit No. 2, Updated Final Safety 

Analysis Report Revision No. 28" (Non-Publicly Available Information) 
4. Summary of Changes, Tests, and Experiments Requiring 10 CFR 50.59 Evaluations 
5. Summary of Changes, Tests, and Experiments Requiring 10 CFR 72.48 Evaluations 
6. Regulatory Commitment Change 
7. Technical Specifications Bases Pages for Revisions 70 Through 80 
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cc:  

L. Dudes, Regional Administrator USNRC Region II 
M. Fannon, NRC Senior Resident Inspector – RNP 
N. Jordan, NRR Project Manager – RNP  
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File Listing for publicly available CD-ROM Titled, “H. B. Robinson Steam Electric Plant, Unit No. 
2, Updated Final Safety Analysis Report Revision No. 28” (Publicly Available Information) 
 

File Name File Size (bytes) Sensitivity Level 
000_UFSAR List of Effective 
Pages_Table of Contents.pdf 

159537 Publicly Available 

001_UFSAR Chapter 1_REDACTED  
Fig 1.2.2-1 thru Fig 1.2.2-12.pdf 

238439 Publicly Available 

002_UFSAR Chapter 2.pdf 10247307 Publicly Available 
003_UFSAR Chapter 3.pdf 24143007 Publicly Available 
004_UFSAR Chapter 4.pdf 3882741 Publicly Available 
005_UFSAR Chapter 5.pdf 2753892 Publicly Available 
006_UFSAR Chapter 6.pdf 9041425 Publicly Available 
007_UFSAR Chapter 7.pdf 4927470 Publicly Available 
008_UFSAR Chapter 8.pdf 2003049 Publicly Available 
009_UFSAR Chapter 9.pdf 6511707 Publicly Available 
010_UFSAR Chapter 10.pdf 3495902 Publicly Available 
011_UFSAR Chapter 11.pdf 2992252 Publicly Available 
012_UFSAR Chapter 12.pdf 471224 Publicly Available 
013_UFSAR Chapter 13.pdf 150460 Publicly Available 
014_UFSAR Chapter 14.pdf 345265 Publicly Available 
015_UFSAR Chapter 15.pdf 6168197 Publicly Available 
016_UFSAR Chapter 16.pdf 10303 Publicly Available 
017_UFSAR Chapter 17.pdf 418806 Publicly Available 
018_UFSAR Chapter 18.pdf 131074 Publicly Available 
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File Listing for non-publicly available CD-ROM Titled, “H. B. Robinson Steam Electric Plant, Unit 
No. 2, Updated Final Safety Analysis Report Revision No. 28” (Security-Related Information - 
Withhold in Accordance With 10 CFR 2.390(d)(1)) 

 
File Name File Size (bytes) Sensitivity Level 

000_UFSAR List of Effective 
Pages_Table of Contents.pdf 

159537 Non-Publicly Available 

001_UFSAR Chapter 1.pdf 9500638 Non-Publicly Available 
002_UFSAR Chapter 2.pdf 10247307 Non-Publicly Available 
003_UFSAR Chapter 3.pdf 24143007 Non-Publicly Available 
004_UFSAR Chapter 4.pdf 3882741 Non-Publicly Available 
005_UFSAR Chapter 5.pdf 2753892 Non-Publicly Available 
006_UFSAR Chapter 6.pdf 9041425 Non-Publicly Available 
007_UFSAR Chapter 7.pdf 4927470 Non-Publicly Available 
008_UFSAR Chapter 8.pdf 2003049 Non-Publicly Available 
009_UFSAR Chapter 9.pdf 6511707 Non-Publicly Available 
010_UFSAR Chapter 10.pdf 3495902 Non-Publicly Available 
011_UFSAR Chapter 11.pdf 2992252 Non-Publicly Available 
012_UFSAR Chapter 12.pdf 471224 Non-Publicly Available 
013_UFSAR Chapter 13.pdf 150460 Non-Publicly Available 
014_UFSAR Chapter 14.pdf 345265 Non-Publicly Available 
015_UFSAR Chapter 15.pdf 6168197 Non-Publicly Available 
016_UFSAR Chapter 16.pdf 10303 Non-Publicly Available 
017_UFSAR Chapter 17.pdf 418806 Non-Publicly Available 
018_UFSAR Chapter 18.pdf 131074 Non-Publicly Available 
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Enclosure 2 
CD-ROM Title, “H. B. Robinson Steam Electric Plant, Unit No. 2, Updated Final Safety 

Analysis Report Revision No. 28” 
 

(Publicly Available Information) 
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Enclosure 3 
CD-ROM Title, “H. B. Robinson Steam Electric Plant, Unit No. 2, Updated Final Safety 

Analysis Report Revision No. 28” 
 

(Non-Publicly Available Information) 
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Title:   
Transmission Upgrade Project 
 
Documentation Number(s):   
Action Request (AR) 2248273 (Supersedes 02242355, 02224537, 02215679, AR 02212981, 
and AR 02137820) 
Engineering Change (EC) 284187 
 
Brief Description: 
A redundant offsite power source is added along with additional design features to improve the 
plant’s response to grid voltages, improve reliability and maintain ability, and streamline 
operation by eliminating several operator actions. 
 
Summary of Evaluation: 
The proposed change requires multiple changes to the Technical Specifications.  
 
The Transmission Upgrade Project adds new equipment (Load Tap Changers - LTCs) which 
can fail in a way that minimally increases the likelihood of a Loss of Offsite Power Event when 
operating in single startup configurations.  Single startup configurations are limited in scope 
based on requiring entry into an Limited Condition of Operation (LCO) for this configuration.  
Therefore, the proposed activity does not result in more than a minimal increase in the 
frequency of occurrence of accidents previously evaluated in the FSAR. 
 
The Transmission Upgrade Project is qualitatively determined to be at least as dependable as 
the SSCs to which it is connected. The failure modes of the Transmission Upgrade Project, and 
the likelihood of malfunction, are indistinguishable from those of the existing equipment. Since 
there is no clear trend toward increasing the likelihood of failure, the proposed change is 
considered to have a negligible effect on the likelihood of malfunction. 
 
There is no clear trend toward increasing the likelihood of occurrence of a malfunction of an 
SSC important to safety previously evaluated in the UFSAR. As a result, there is no credible 
malfunction of the Transmission Upgrade Project that can increase the dose consequences of 
any UFSAR-described accident. Based on the above, the proposed activity does not result in 
more than a minimal increase in the consequences of an accident previously evaluated in the 
FSAR. 
 
There is no clear trend toward increasing the likelihood of occurrence of a malfunction of an 
SSC important to safety previously evaluated in the UFSAR. As a result, there is no credible 
malfunction of the Transmission Upgrade Project that can increase the dose consequences of 
the malfunction of any SSC. Based on the above, the proposed activity does not result in more 
than a minimal increase in the consequences of malfunction of an SSC important to safety. 
The Transmission Upgrade Project involves modifications to the Startup Transformers, and 4kV 
buses that provide offsite power to plant equipment.  Included in the supported equipment is 
safety-related equipment for accident mitigation. The proposed change does not alter the 
design, physical configuration, or mode of operation of any other plant structure, system, or 
component. No physical changes are being made to any other portion of the plant, so no new 
accident causal mechanisms are being introduced. Although the proposed change potentially 
affects the consequences of previously evaluated accidents (as discussed in the response to 
Question 1), it does not result in any new mechanisms that could initiate damage to the reactor 
or its principal safety barriers (i.e., fuel cladding, reactor coolant system, or primary 
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containment).  The changes made by the Transmission Project were evaluated in a Failure 
Modes and Effects Analysis (FMEA).  This analysis showed that failures of the new equipment 
could result in the Offsite Power System unable to supply the loads within the required ratings 
for current, voltage, and frequency.  These failures will lead to a Loss of Offsite Power through 
either automatic protective actions or operator intervention.  A loss of offsite power is an existing 
failure that has been evaluated in the UFSAR.  Therefore, this project does not create the 
possibility of a new or different kind of accident from any previously evaluated. 
 
The potential failure modes of the LTC and its control system have been evaluated. The FMEA 
evaluation results show that use of the LTC in automatic mode creates the possibility for a 
malfunction of the LTC Operating Mechanism that raises or lowers the voltage provided to the 
4.16kV safety-related buses. The condition created when the LTC Operating Mechanism 
automatically lowers the voltage provided to the safety-related buses was previously evaluated 
and is conservatively enveloped by evaluations previously performed in the UFSAR for the loss 
of voltage and degraded voltage instrumentation.  However, the condition created when the LTC 
Operating Mechanism raises the voltage provided to the 4.16kV safety-related buses has not 
been previously evaluated in the UFSAR. As a result, the use of the LTC requires NRC 
approval, since this potential malfunction of the LTC creates a possibility for a malfunction of a 
structure, system, or component important to safety with a different result than any previously 
evaluated in the USAR.  
 
The proposed activity does not directly or indirectly involve the fuel, the reactor coolant system 
pressure boundary, the containment, or any of the design basis limits associated with these 
fission product barriers. Consequently, the activity cannot result in a design basis limit for a 
fission product barrier as described in the UFSAR being exceeded or altered. 
 
The proposed activity neither involves a change to any element of the analytical methods 
described in the UFSAR used to demonstrate the design meets the design bases or that the 
safety analyses are acceptable, nor involves use of a method or evaluation not already 
approved by the NRC. Therefore, the proposed activity will not result in a departure from a 
method of evaluation described in the UFSAR used in establishing the design bases or in the 
safety analyses. 
 
RNP submitted a License Amendment Request to the NRC (reference letter RNP-RA/17-0037 
dated September 27, 2017) and received approval from the NRC for the changes by letter dated 
September 10, 2018. 
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Title:   
Turbine Control System Upgrade 
 
Documentation Number(s):   
Action Request (AR) 2240867 (Supersedes 02007178) 
Engineering Change (EC) 287742 
 
Brief Description: 
The existing controls for the Westinghouse Electro-Hydraulic Control (EHC) system for the 
turbine-generator are replaced with a modern Invensys Triconex Digital Turbine Control System 
(TCS) utilizing Triple Modular Redundant (TMR) digital controllers, input sensors and output 
actuators where appropriate to control and protect the turbine.  Included in the controls and 
electro-hydraulic interface is a stand-alone, fault-tolerant, and online maintainable trip block 
assembly (Emergency Trip System ETS Quadvoter) that hydraulically trips the turbine on 
overspeed conditions sensed by either the Turbine Controller or the independent Secondary 
(emergency) Overspeed TMR system. 
 
Summary of Evaluation: 
Design and development of replacement turbine controls equipment is documented EC 287742 
and associated ECs in accordance with Duke Energy procedures that address standards 
discussed in NEI 96-07, guidelines for 10 CFR 50.59 implementation; and standards authorized 
for development of software systems discussed in EPRI TR-102348 R1/NEI 01-01, guidelines 
for digital upgrades. 
 
This evaluation addressed changes from analog to digital control, changes from a diverse 
mechanical and electrical overspeed turbine trip function to a redundant and diverse electrical 
overspeed turbine trip function, and conversion from hard controls to soft controls.  Results of 
this evaluation conclude that malfunctions of the equipment do not introduce new failure modes, 
that replacement turbine controls equipment meet existing site specific seismic requirements, 
HVAC capacity, and electrical load margins, and that design features added to the replacement 
turbine controls equipment enhance the ability of the controls to perform the design functions 
discussed in UFSAR Sections 10.2 and 3.5.1.3. 
 
All design functions of the existing turbine mechanical and electrical hydraulic trip components, 
in the new design will be maintained with equipment of equal or greater reliability. 
 
The modification has been evaluated to not increase the likelihood of a turbine trip as evaluated 
in UFSAR Section 15.2 or to create malfunctions of equipment such as electrical and HVAC 
systems previously evaluated in the UFSAR. This evaluation concludes no new accidents, 
failure modes, or malfunctions are created by implementing this modification. 
 
Changes to Technical Specification 3.3.1, ‘Reactor Protection System (RPS) Instrumentation,’ 
were identified to be required.  RNP submitted a License Amendment Request to the NRC to 
address the changes identified to T.S. 3.3.1 (reference letter RNP-RA/13-0117 dated February 
10, 2014) and received approval from the NRC for the changes by letter dated September 22, 
2015. 
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Title:   
Partial Length Shield Assemblies Removal 
 
Documentation Number(s):   
Action Request (AR) 2237127 
Engineering Change (EC) 412513 
 
Brief Description: 
EC 412513 evaluates the removal of the 12 Partial Length Shield Assemblies (PLSAs) from the 
RNP fuel core in support of the 24-month fuel transition. 
 
Summary of Evaluation: 
At the beginning of RNP Cycle 32, PLSAs will no longer be used and 24-month cycles will go 
into effect. Within the evaluation provided, Adjusted Reference Temperature (ART) values were 
calculated at 50 EFPY, which is deemed end-of-license extension for RNP. The 50 EFPY ART 
values were used to perform an applicability check on the existing P/T limit curves for RNP that 
are in TS 3.4.3. Consideration of the fluence values provided under the scenario that includes 
24-month fuel cycles and no use of PLSAs indicates that a reduction of the applicability term for 
the existing RNP 50 EFPY P/T limit curves is required.  It was determined that the RNP P/T limit 
curves will require revision after 46.3 EFPY.  Therefore, for the existing P/T limit curves in TS 
3.4.3 (i.e., Figures 3.4.3-1 and 3.4.3-2) to remain valid, the applicability term must be reduced 
from 50 EFPY to 46.3 EFPY.  Changes were submitted to the NRC via letter RNP-RA/17-0082 
dated February 7, 2018, with safety evaluation dated August 16, 2018.  
 
The activity does not modify or remove SSC other than a subcomponent of the fuel (PLSAs). 
The PLSAs are considered passive components, their only function is to provide reduction of 
fast neutron fluence reaching the pressure vessel wall. The malfunction of a PLSA is not a 
scenario credited in the UFSAR nor is it associated with any SSC malfunction. The PLSAs are 
not used to mitigate an accident nor a malfunction of an SSC evaluated in the UFSAR.  
 
The additional fluence that the pressure vessel wall will now be subjected to, does not increase 
the likelihood of a malfunction of the pressure vessel. Analysis provided in Westinghouse 
WCAP-18215, shows that the vessel will remain within all allowable limits set forth in 10 CFR 
50. This ensures that the structural nor material integrity is jeopardized. 
 
Chapter 6 and 15 analyses were previously updated in EC 404890 (RNP license amendment 
request RNP-RA/16-0057 dated September 14, 2016, and safety evaluation dated September 
29, 2017) and analyzed the removal of the PLSAs. 
 
No change in methodology was identified in any analysis associated with implementation of the 
engineering change. 
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Title:   
Cycle 32 Core Reload 
 
Documentation Number(s):   
Action Request (AR) 2209962 
 
Brief Description: 
The core reload design for Robinson 2 Cycle 32 has been examined to determine if an NRC 
submittal is required per the requirements of 10 CFR 50.59.  The cycle specific analyses for 
Cycle 32 were analyzed for either MDNBR (Minimum Departure from Nucleate Boiling Ratio), 
FCM (Fuel Center-line Melt), peak pressure, minimum steam generator mass, and/or peak 
enthalpy and compared to the Cycle 31 (AOR) results.  Some analyses had increased margin to 
the associated limits and some analyses had decreased margin to the associated limits. Since 
some analyses had reduced margin to the associated limits, there was an adverse effect on the 
design function of the SSC for these analyses.  Thus, these analyzed events with reduced 
margin associated with the new core design require evaluation.  Also, after correcting the 
statistics, it was determined that a higher, more restrictive (and therefore more conservative) 
limit than the 1.121 Biasi DNB limit approved by the NRC for main steam line break is more 
appropriate.  Due to the change in the Biasi MDNBR limit, the proposed activity also revises or 
replaces a method of evaluation described in the UFSAR that is used in establishing the design 
basis or used in the safety analysis.  Therefore, this also required an evaluation because it was 
an adverse effect on how a UFSAR described design function is performed or controlled and it 
revises or replaces a methodology. 
 
Summary of Evaluation: 
For the UFSAR Chapter 15 transients without dose analyses none of these analyses with 
reduced margin result in a violation of their respective MDNBR, FCM, peak pressure, minimum 
steam generator mass, or peak enthalpy limits.  For the transients that allow for fuel failure, 
transient analysis predicted fuel failures are bounded by the AST dose analysis fuel failure 
assumptions.  Thus, all analyses continue to be within the assumptions of the dose analysis and 
there is no change to the predicted dose consequences for any accidents.  The frequency of 
occurrence of an accident or likelihood of occurrence of a malfunction of an SSC are also not 
increased.  There is also no possibility for an accident of a different type or malfunction with a 
different result.  Thus, no submittal is required for the reduced margin cases. 
 
The Biasi DNB limit is a design basis limit for a fission product barrier.  It is used to assess 
whether the fuel cladding (a fission product barrier) is breached. Per NEI 96-07 Revision 1, “A 
new correlation or a new value for the “95/95 DNB criterion” with the same fuel type would be 
evaluated under criterion (c)(2)(viii) of the rule.”  After correcting the statistics which determined 
the Biasi DNB limit, it was determined that a higher, more restrictive (and therefore more 
conservative) limit than the 1.121 limit from the NRC approved methodology is more 
appropriate.  The correction to the Biasi DNB limit raises it with no effect on the calculated 
MDNBR.  Despite the loss of margin, there continues to be no fuel cladding rupture in the main 
steam line break accident.  Per NEI 96-07 Section 4.3.8, the following is not considered a 
departure from a method of evaluation:  Use of a methodology revision that is documented as 
providing results that are essentially the same as, or more conservative than, either the previous 
revision of the same methodology or another methodology previously accepted by NRC through 
issuance of an SER.  Requiring a higher Biasi DNB limit than approved by the SER is 
conservative because the change reduces margin to the fuel cladding rupture as measured by 
the Biasi DNB correlation.  Thus, no submittal is required for the more restrictive Biasi DNB limit. 
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Both aspects that screened in, the reduced margins and more restrictive Biasi DNB limit, did not 
require submittal.  Therefore, the reload core design does not require submittal to the NRC. 
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Title:   
Replacement of Motor Control Center (MCC) - 9 Feeder Breaker 
 
Documentation Number(s):   
Action Request (AR) 2195350 (Supersedes 02164614) 
Engineering Change (EC) 409565 
 
Brief Description: 
The proposed activity (EC 409565) will replace a molded case circuit breaker (MCCB) located in 
Motor Control Center (MCC) MCC-6 compartment 2BL with a new breaker. MCC-6 Breaker 2BL 
is the feeder breaker for MCC-9. MCC-9 supplies various circuits, including circuits related to 
Auxiliary Feedwater (AFW), Service Water, Instrument Air, Fire Detection and Actuation Panels 
(FDAP), Fire Alarm Console, Battery Room Exhaust Fan, and Blowdown Radiation Monitors. 
 
The downstream breakers presently do not coordinate properly with the existing feeder breaker 
in the instantaneous breaker trip region. The new breaker contains an electronic trip unit 
allowing the breaker time current curve to be adjusted for coordination with downstream 
breakers. Coordination is required to support the transition to NFPA 805. 
 
Summary of Evaluation: 
The proposed activity was conservatively screened-in due to introduction of a digital device 
containing software in a safety related SSC and the potential for different failure mechanisms of 
the digital device when compared to the existing analog device.   
 
This 10 CFR 50.59 Evaluation is a revision to AR 02164614 (10 CFR 50.59 evaluation 
previously reported to the NRC in letter RNP-RA/18-0024 dated April 2, 2018). The evaluation is 
revised to include consideration of radiological consequences with respect to a rod ejection 
event. The conclusions of evaluation AR 02164614 are unaffected by this revision. 
 
The reliability of the new breaker is equivalent to the existing breaker and the new breaker is 
considered more accurate.  The new breaker meets the qualification and quality requirements 
for this application, and the breaker also meets the design inputs required for this application.  
Because the failure modes of the new breaker are bounded by failure modes of the existing, 
and application of the new breaker is consistent with the design inputs, the proposed activity 
cannot create the possibility for an accident of a different type than previously evaluated in the 
UFSAR.  The 10 CFR 50.59 Evaluation concludes the proposed change is acceptable to 
implement without prior NRC approval, and that the proposed change does not require a 
modification, deletion, or addition to the plant Technical Specifications. 
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Title:   
Adoption of Generic Letter 87-11 for Postulated Pipe Rupture Outside of Containment 
 
Documentation Number(s):   
Action Request (AR) 2192768 
Engineering Change (EC) 403230 
 
Brief Description: 
EC 403230 adopts Generic Letter (GL) 87-11 for the Steam Generator Blowdown system 
(SGBD) line within the bounds of the Turbine Building (TB). EC 403230 also provides 
clarification edits to UFSAR Chapter 3 section 6 to consistently represent analysis completed 
and provided to the NRC. The scope resulting in a "yes" answer to question 3 of the 50.59 
screen for EC 403230 is the change in methodology for line break locations within the steam 
generator blowdown(SGBD) line for the portion of the system traveling outside of the bounds of 
the Reactor Auxiliary Building (RAB). 
 
Summary of Evaluation: 
Given the inconsistencies in the existing analysis, EC 403230 consolidates design basis 
information and provides clarification to the required events with potential to cause 
environmental changes. Calculations are developed to define break locations, resultant flow 
rates at each location, and subsequent maximum environmental parameters that are to be 
expected. The UFSAR will be updated to reflect the new analysis criteria and conclusions of the 
break analysis. The conclusions of EC 403230 implementing GL 87-11 break location criteria 
provide environmental conditions remain acceptable for safe-shutdown. Application of the 
methodology from GL 87-11 is consistent with the industry standard for location of postulated 
line breaks. The current licensing basis references the Giambusso letter. MEB 3-1 is considered 
relevant industry standard and is endorsed by the NRC via GL 87-11. MEB 3-1 is consistent 
with NUREG-0800 Standard Review Plan Section guidance on pipe rupture locations. 
Application of MEB 3-1 methodology does not supersede methodologies addressed by other 
regulations. Application of the GL 87-11 is based on sound engineering practices, is appropriate 
for the intended application, and does not challenge the existing license. Therefore, revision of 
high energy pipe break methodology for the SGBD within the TB is acceptable without prior 
NRC Approval. 
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Title:   
Auxiliary Feed Water Pump Room Compensatory Measures 
 
Documentation Number(s):   
Action Request (AR) 2190672 (Supersedes 02156036) 
Engineering Change (EC) 408816 
 
Brief Description: 
In the event of a High Energy Line Break (HELB) of a Steam Generator Blowdown (SGBD) line 
in the Chemical Drain Tank (CDT) Room, the analysis of calculation RNP-M/MECH-1910 
showed the Auxiliary Feed Water (AFW) pump room could become a Harsh environment due to 
steam transfer if the normal RAB HVAC fans are not operating at the time.  Compensatory 
measures are needed to maintain the AFW pump room as a Mild environment. 
 
APP-010, “HVAC – Emerg. Generators & Misc. Systems”, will be altered to add an alarm 
response for window B7 (HVE-2A/2B Air Flow Lost/OVLD). The procedure alteration will insert a 
step to block open doors FDR-5/SD-33 AFW pump room to turbine building for temperature and 
humidity control if both Reactor Auxiliary building exhaust fans HVE-2A or HVE-2B are 
unavailable.  
 
OP-906, “Heating, Ventilation, and Air Conditioning”, will be altered to add a general note that 
one Reactor Auxiliary Building exhaust fan HVE-2A or HVE-2B is operating at all times (MODES 
1, 2, 3, and 4) for temperature and humidity control in the MDAFW pump room.  OP-906 will 
also be altered to add a step to section 6.3.12 to block open doors FDR-5/SD-33 AFW pump 
room to turbine for temperature and humidity control.  
 
OP-906 will also be altered to add a caution to section 6.3.12 that removing both Reactor 
Auxiliary Building exhaust fans, HVE-2A and HVE-2B, from service during MODES 1, 2, 3, or 4 
can result in elevated temperatures and elevated humidity conditions in the MDAFW pump room 
during a high energy line break event.  
 
Additionally, all procedural changes will add a step to notify security and fire protection upon 
FDR-5 being blocked open.  A fire and a HELB event are not postulated to occur at the same 
time. 
 
Summary of Evaluation: 
AR 2190672 is a revision to AR 2156036 (10 CFR 50.59 evaluation previously reported to the 
NRC in letter RNP-RA/18-0024 dated April 2, 2018). This revision incorporates NCR 2188386, 
which documents an unclear statement in the evaluation. Revision 1 removes the statement "In 
the event that the mitigation strategy does not act to keep the AFW pump room at a mild 
environment AFW will remain idle throughout the course of the event." This statement contains 
no pertinent information to the evaluation and while it is accurate, it confuses the intent of the 
compensatory action described herein. Therefore, it is acceptable to remove the confusing 
statement and conclusions of the evaluation for EC 408816 are not challenged. 
 
Prior approval by the NRC is not necessary based on the following: 
Changes were reviewed against the causes of all of the UFSAR accidents in UFSAR Table 
15.0.1-1 and the causes are not affected.  No engineered safety features will be initiated during 
this event.  There are no radiological consequences and no increase in consequences of a 
malfunction of an SSC.  No new accidents of a different type are introduced. Plant operating 
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procedures will be revised to initiate the mitigating action to open a fire door in the event both 
normal RAB HVAC exhaust fans are unavailable to maintain AFW pump room environment 
mild.  Opening the door will be accomplished under procedures previously authorized and 
analyzed under 10CFR50.59.  HVE-2A and HVE-2B were procured, installed and maintained as 
nuclear safety related components and blocking open fire doors is controlled by plant 
procedures previously authorized and analyzed under 10CFR50.59.  The mitigating actions 
involve only the secondary side of the plant, no fission product barriers are involved.  The 
proposed change does not involve a departure from any method of evaluation.  Opening fire 
doors to maintain AFW Pump Room Mild in the event of a HELB in the CDT while in Mode 1 – 4 
will be accomplished under procedures previously authorized and analyzed under 10 CFR 
50.59. 
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There were no 10 CFR 72.48 Evaluations over the period referenced in the cover letter. 
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Commitment Tracking Number:  159 
 
Existing Commitment: 
RNP revised operations procedures to use a clearance tag order on the Steam Driven Auxiliary 
Feedwater Pump (SDAFW) pump, rather than a caution tag on AFW-4, during shutdown 
conditions when the SDAFW pump is not required to be aligned for operation. 
(Reference Licensee Event Report 2004-002-00) 
 
Revised Commitment: 
Plant operating procedures to ensure that all SSCs required for the new MODE have been 
verified OPERABLE prior to authorizing the MODE change.   
(Reference NCR 2224038) 
 
Bases for Revision: 
Configuration control of components manipulated by an approved procedure should be 
manipulated by an approved procedure only, not by tagging. 
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APPLICABLE predict the critical heat flux and the location of DNB for axially 
SAFETY ANALYSES uniform and non-uniform heat flux distributions.  The local 
  (continued) critical heat flux ratio, defined as the ratio of the heat flux that would 

cause DNB at a particular core location to the local heat flux, is indicative 
of the margin to DNB.  The minimum DNB ratio, or DNBR, during normal 
operational and anticipated transients, is restricted to the safety limit.  A 
DNBR at the safety limit corresponds to a 95% probability, at a 95% 
confidence level, that DNB will not occur, and is chosen as an appropriate 
margin to DNB for all operating conditions.  The DNBR safety limit is a 
conservative design value which is used as a basis for setting core safety 
limits.  Based on rod bundle tests, no fuel damage is expected at this 
DNBR or greater.  For the standard mixing vane fuel, the Siemens Power 
Corporation XNB correlation has a DNBR safety limit of 1.17 (Ref. 2) and 
for the high thermal performance fuel the Siemens HTP correlation has a 
DNBR safety limit of 1.141 (Ref. 3).   

 
 The Reactor Trip System setpoints specified in Limiting Condition for 

Operations (LCO) 3.3.1, in combination with all the LCOs, are designed to 
prevent any anticipated combination of transient conditions for Reactor 
Coolant System (RCS) temperature, pressurizer pressure, flow, core 
power distribution, and THERMAL POWER level that would result in a 
departure from nucleate boiling ratio (DNBR) of less than the DNBR limit 
and preclude the existence of flow instabilities. 

 
The fuel centerline temperature limit is a function of weight percent of 
Gadolinia and pin burnup as presented in Reference 5 and approved for 
use at RNP per Reference 6. 

 
 Automatic enforcement of these reactor core SLs is provided by the 

appropriate operation of the RPS and the main steam safety valves. 
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APPLICABLE   
SAFETY ANALYSES  
(continued) 
 The SLs represent a design requirement for establishing the 
 RPS trip setpoints identified previously.  LCO 3.4.1, "RCS 
 Pressure, Temperature, and Flow Departure from Nucleate Boiling (DNB) 

Limits," or the assumed initial conditions of the safety analyses (as 
indicated in the Updated Final Safety Analysis Report (UFSAR), Ref. 4) 
provide more restrictive limits to ensure that the SLs are not exceeded. 

 
 
SAFETY LIMITS The safety limits figure provided in the COLR shows the loci of points of 

THERMAL POWER, RCS pressure, and reactor vessel inlet temperature 
for which the minimum DNBR is not less than the safety analyses limit, 
that fuel centerline temperature remains below melting, that the average 
enthalpy in the hot leg is less than or equal to the enthalpy of saturated 
liquid, or that the core exit quality is within the limits defined by the DNBR 
correlation.  

 
 The reactor core SLs are established to preclude violation of the following 

fuel design criteria: 
  
  a.  There must be at least a 95% probability at a 95% 

confidence level (the 95/95 DNB criterion) that the hot fuel 
rod in the core does not experience DNB; and  

 
  b.  There must be at least a 95% probability at a 95% 

confidence level that the hot fuel pellet in the core does not 
experience centerline fuel melting. 

 
The reactor core SLs are used to define the various RPS functions such 
that the above criteria are satisfied during steady state operation, normal 
operational transients, and anticipated operational occurrences (AOOs).  
To ensure that the RPS precludes the violation of the above criteria, 
additional criteria are applied to the Overtemperature and Overpower ∆T 
reactor trip functions.  That is, it must be demonstrated that the average 
enthalpy in the hot leg is less than or equal to the saturation enthalpy and 
the core exit quality is within the limits defined by the DNBR correlation.  
Appropriate functioning of the RPS ensures that for variations in the 
THERMAL POWER, RCS Pressure, RCS average temperature, RCS flow 
rate, and ∆I that the reactor core SLs will be satisfied during steady state 
operations, normal operational transients, and AOOs. 
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APPLICABILITY SL 2.1.1 only applies in MODES 1 and 2 because these are the only 
MODES in which the reactor is critical.  Automatic protection functions are 
required to be OPERABLE during MODES 1 and 2 to ensure operation 
within the reactor core SLs.  The main steam safety valves and automatic 
protection actions serve to prevent RCS heatup to the reactor core SL 
conditions or to initiate a reactor trip function, which forces the unit into 
MODE 3.  Setpoints for the reactor trip functions are specified in 
LCO 3.3.1, "Reactor Protection System (RPS) Instrumentation."  In 
MODES 3, 4, 5, and 6, Applicability is not required since the reactor is not 
generating significant THERMAL POWER. 

 
 
SAFETY LIMIT If SL 2.1.1 is violated, the requirement to restore  
VIOLATIONS compliance and go to MODE 3 places the unit in a safe condition and in a 

MODE in which this SL is not applicable. 
 
 The allowed Completion Time of 1 hour recognizes the importance of 

bringing the unit to a MODE of operation where this SL is not applicable, 
and reduces the probability of fuel damage. 

 
 
REFERENCES 1. 10 CFR 50, Proposed Appendix A, 32FR10213, July 11, 1967. 
 

2. XN-NF-621(P)(A) Revision 1, "Exxon Nuclear DNB Correlation 
PWR Fuel Designs," Exxon Nuclear Company, September 1983. 

 
 3. EMF-92-153(P)(A), "HTP: Departure from Nucleate Boiling 

Correlation for High Thermal Performance Fuel." 
 
 4. UFSAR, Sections 3.1, 4.4, 7.2, and 15.0. 
 
 5. XN-NF-79-56(P)(A) Revision 1, “Gadolinia Fuel Properties for LWR 

Safety Evaluation.”  
 
 6. XN-NF-85-92(P)(A), “Exxon Nuclear Uranium Dioxide/Gadolinia 

Irradiation Examination and Thermal Conductivity Results.” 
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B 3.0  LIMITING CONDITION FOR OPERATION (LCO) APPLICABILITY 
 
BASES 
 
 
LCOs LCO 3.0.1 through LCO 3.0.9 establish the general requirements 

applicable to all Specifications and apply at all times, unless otherwise 
stated. 

 
 
LCO  3.0.1 LCO 3.0.1 establishes the Applicability statement within each individual 

Specification as the requirement for when the LCO is required to be met 
(i.e., when the unit is in the MODES or other specified conditions of the 
Applicability statement of each Specification). 

 
 
LCO 3.0.2  LCO 3.0.2 establishes that upon discovery of a failure to meet an LCO, 

the associated ACTIONS shall be met. The Completion Time of each 
Required Action for an ACTIONS Condition is applicable from the point in 
time that an ACTIONS Condition is entered, unless otherwise specified. 
The Required Actions establish those remedial measures that must be 
taken within specified Completion Times when the requirements of an 
LCO are not met. This Specification establishes that:  

 
 a.  Completion of the Required Actions within the specified 

Completion Times constitutes compliance with a Specification; 
and  

 
 b.  Completion of the Required Actions is not required when an LCO 

is met within the specified Completion Time, unless otherwise 
specified.  

 
 There are two basic types of Required Actions. The first type of Required 

Action specifies a time limit in which the LCO must be met. This time limit 
is the Completion Time to restore an inoperable system or component to 
OPERABLE status or to restore variables to within specified limits. If this 
type of Required Action is not completed within the specified Completion 
Time, a shutdown may be required to place the unit in a MODE or 
condition in which the Specification is not applicable. (Whether stated as 
a Required Action or not, correction of the entered Condition is an action 
that may always be considered upon entering ACTIONS.) 

 
 The second type of Required Action specifies the remedial measures that 

permit continued operation of the unit that is not further restricted by the 
Completion Time. In this case, compliance with the Required Actions 
provides an acceptable level of safety for continued operation. 
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LCO 3.0.2  Completing the Required Actions is not required when an LCO is met or 
  (continued)  is no longer applicable, unless otherwise stated in the individual 

Specifications.  
 
 The nature of some Required Actions of some Conditions necessitates 

that, once the Condition is entered, the Required Actions must be 
completed even though the associated Condition no longer exists. The 
individual LCO's ACTIONS specify the Required Actions where this is the 
case. An example of this is in LCO 3.4.3, "RCS Pressure and 
Temperature (P/T) Limits."  

 
 The Completion Times of the Required Actions are also applicable when 

a system or component is removed from service intentionally. The 
reasons for intentionally relying on the ACTIONS include, but are not 
limited to, performance of Surveillances, preventive maintenance, 
corrective maintenance, or investigation of operational problems. Entering 
ACTIONS for these reasons must be done in a manner that does not 
compromise safety. Intentional entry into ACTIONS should not be made 
for operational convenience. Alternatives that would not result in 
redundant equipment being inoperable should be used instead. Doing so 
limits the time both subsystems/trains of a safety function are inoperable 
and limits the time other conditions exist which result in LCO 3.0.3 being 
entered. Individual Specifications may specify a time limit for performing 
an SR when equipment is removed from service or bypassed for testing. 
In this case, the Completion Times of the Required Actions are applicable 
when this time limit expires, if the equipment remains removed from 
service or bypassed.  

 
 When a change in MODE or other specified condition is required to 

comply with Required Actions, the unit may enter a MODE or other 
specified condition in which another Specification becomes applicable. In 
this case, the Completion Times of the associated Required Actions 
would apply from the point in time that the new Specification becomes 
applicable, and the ACTIONS Condition(s) are entered. 

 
LCO 3.0.3  LCO 3.0.3 establishes the actions that must be implemented when an 

LCO is not met and:  
 

a. An associated Required Action and Completion Time is not met 
and no other Condition applies; or  

 
b. The condition of the unit is not specifically addressed by the 

associated ACTIONS. This means that no combination of 
Conditions stated in the ACTIONS can be made that exactly 
corresponds to the actual condition of the unit. Sometimes, 
possible combinations of Conditions are such that entering LCO 
3.0.3 is warranted; in such cases, the ACTIONS specifically state 
a Condition corresponding to such combinations and also that 
LCO 3.0.3 be entered immediately.
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LCO 3.0.3 This Specification delineates the time limits for placing the unit in a safe 
 (continued) MODE or other specified condition when operation cannot be maintained 

within the limits for safe operation as defined by the LCO and its 
ACTIONS. It is not intended to be used as an operational convenience 
that permits routine voluntary removal of redundant systems or 
components from service in lieu of other alternatives that would not result 
in redundant systems or components being inoperable.  
 
Upon entering LCO 3.0.3, 1 hour is allowed to prepare for an orderly 
shutdown before initiating a change in unit operation. This includes time 
to permit the operator to coordinate the reduction in electrical generation 
with the load dispatcher to ensure the stability and availability of the 
electrical grid. The time limits specified to enter lower MODES of 
operation permit the shutdown to proceed in a controlled and orderly 
manner that is well within the specified maximum cooldown rate and 
within the capabilities of the unit, assuming that only the minimum 
required equipment is OPERABLE. This reduces thermal stresses on 
components of the Reactor Coolant System and the potential for a plant 
upset that could challenge safety systems under conditions to which this 
Specification applies. The use and interpretation of specified times to 
complete the actions of LCO 3.0.3 are consistent with the discussion of 
Section 1.3, Completion Times. 
 
A unit shutdown required in accordance with LCO 3.0.3 may be 
terminated and LCO 3.0.3 exited if any of the following occurs: 

 
a. The LCO is now met, 

 
b. The LCO is no longer applicable, 

 
 c. A Condition exists for which the Required Actions have 
  now been performed, or 
 

d.  ACTIONS exist that do not have expired Completion Times. 
These Completion Times are applicable from the point in time that 
the Condition is initially entered and not from the time LCO 3.0.3 is 
exited. 

 
The time limits of LCO 3.0.3 allow 37 hours for the unit to be in MODE 5 
when a shutdown is required during MODE 1 operation. If the unit is in a 
lower MODE of operation when a shutdown is required, the time limit for 
entering the next lower MODE applies. If a lower MODE is entered in less 
time than allowed, however, the total allowable time to enter MODE 5, or 
other applicable MODE, is not reduced. For example, if MODE 3 is 
entered in 2 hours, then the time allowed for entering MODE 4 is the next 
11 hours, because the total time for entering MODE 4 is not reduced from 
the allowable limit of 13 hours.
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LCO 3.0.3  Therefore, if remedial measures are completed that would permit a return 
  (continued)  to MODE 1, a penalty is not incurred by having to enter a lower MODE of 

operation in less than the total time allowed. 
 

In MODES 1, 2, 3, and 4, LCO 3.0.3 provides actions for Conditions not 
covered in other Specifications. The requirements of LCO 3.0.3 do not 
apply in MODES 5 and 6 because the unit is already in the most 
restrictive Condition required by LCO 3.0.3. The requirements of LCO 
3.0.3 do not apply in other specified conditions of the Applicability (unless 
in MODE 1, 2, 3, or 4) because the ACTIONS of individual Specifications 
sufficiently define the remedial measures to be taken.  
 
Exceptions to LCO 3.0.3 are provided in instances where requiring a unit 
shutdown, in accordance with LCO 3.0.3, would not provide appropriate 
remedial measures for the associated condition of the unit. An example of 
this is in LCO 3.7.12, "Fuel Storage Pool Water Level." LCO 3.7.12 has 
an Applicability of "During movement of irradiated fuel assemblies in the 
fuel storage pool." Therefore, this LCO can be applicable in any or all 
MODES. If the LCO and the Required Actions of LCO 3.7.12 are not met 
while in MODE 1, 2, or 3, there is no safety benefit to be gained by 
placing the unit in a shutdown condition. The Required Action of LCO 
3.7.12 of "Suspend movement of irradiated fuel assemblies in the fuel 
storage pool" is the appropriate Required Action to complete in lieu of the 
actions of LCO 3.0.3. These exceptions are addressed in the individual 
Specifications. 
 
 
 

LCO 3.0.4 LCO 3.0.4 establishes limitations on changes in MODES or other 
specified conditions in the Applicability when an LCO is not met. It allows 
placing t he unit in a MODE or other specified condition stated in the 
Applicability (e.g., the Applicability desired to be entered) when unit 
conditions are such that the requirements of the LCO would not be met, in 
accordance with either LCO 3.0.4.a, LCO 3.0.4.b, or LCO 3.0.4.c.  

 
 LCO 3.0.4.a allows entry into a MODE or other specified condition in the 

Applicability with the LCO not met when the associated ACTIONS to be 
entered following entry into the MODE or other specified condition in the 
Applicability will permit continued operation within the MODE or other 
specified condition for an unlimited period of time. Compliance with 
ACTIONS that permit continued operation of the unit for an unlimited 
period of time in a MODE or other specified condition provides an 
acceptable level of safety for continued operation. This is without regard 
to the status of the unit before or after the MODE change. Therefore, in 
such cases, entry into a MODE or other specified condition in the 
Applicability may be made and the Required Actions followed after entry 
into the Applicability. 
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LCO 3.0.4 For example, LCO 3.0.4.a may be used when the Required Action to be 
 (continued) entered states that an inoperable instrument channel must be placed in 

the trip condition within the Completion Time.  Transition into a MODE or 
other specified condition in the Applicability may be made in accordance 
with LCO 3.0.4 and the channel is subsequently placed in the tripped 
condition within the Completion Time, which begins when the Applicability 
is entered.  If the instrument channel cannot be placed n the tripped 
condition and the subsequent default ACTION ("Required Action and 
associated Completion Time not met") allows the OPERABLE train to be 
placed in operation, use of LCO 3.0.4.a is acceptable because the 
subsequent ACTIONS to be entered following entry into the MODE 
include ACTIONS (place the OPERABLE train in operation) that permit 
safe plant operation for an unlimited period of time in the MODE or other 
specified condition to be entered. 

 
 LCO 3.0.4.b allows 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, consideration of the 
results, determination of the acceptability of entering the MODE or other 
specified condition in the Applicability, and establishment of risk 
management actions, if appropriate.  

 
 The risk assessment may use quantitative, qualitative, or blended 

approaches, and the risk assessment will be conducted using the plant 
program, procedures, and criteria in place to implement 
10 CFR 50.65(a)(4), which requires risk impacts of maintenance activities 
to be assessed and managed. The risk assessment, for the purposes of 
LCO 3.0.4.b, must take into account all inoperable Technical Specification 
equipment regardless of whether the equipment is included in the normal 
10 CFR 50.65(a)(4) risk assessment scope. The risk assessments will be 
conducted using the procedures and guidance endorsed by Regulatory 
Guide 1.182, “Assessing and Managing Risk Before Maintenance 
Activities at Nuclear Power Plants.” Regulatory Guide 1.182 endorses the 
guidance in Section 11 of NUMARC 93-01, “Industry Guideline for 
Monitoring the Effectiveness of Maintenance at Nuclear Power Plants.” 
These documents address general guidance for conduct of the risk 
assessment, quantitative and qualitative guidelines for establishing risk 
management actions, and example risk management actions. 
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LCO 3.0.4 These include actions to plan and conduct other activities in a manner 
  (continued)  that controls overall risk, increased risk awareness by shift and 

management personnel, actions to reduce the duration of the condition, 
actions to minimize the magnitude of risk increases (establishment of 
backup success paths or compensatory measures), and determination 
that the proposed MODE change is acceptable.  Consideration should 
also be given to the probability of completing restoration such that the 
requirements of the LCO would be met prior to the expiration of ACTIONS 
Completion Times that would require exiting the Applicability.  
 
LCO 3.0.4.b may be used with single, or multiple systems and 
components unavailable. NUMARC 93-01 provides guidance relative to 
consideration of simultaneous unavailability of multiple systems and 
components.  
 
The results of the risk assessment shall be considered in determining the 
acceptability of entering the MODE or other specified condition in the 
Applicability, and any corresponding risk management actions. The 
LCO 3.0.4.b risk assessments do not have to be documented.  
 
The Technical Specifications allow continued operation with equipment 
unavailable in MODE 1 for the duration of the Completion Time. Since 
this is allowable, and since in general the risk impact in that particular 
MODE bounds the risk of transitioning into and through the applicable 
MODES or other specified conditions in the Applicability of the LCO, the 
use of the LCO 3.0.4.b allowance should be generally acceptable, as long 
as the risk is assessed and managed as stated above. However, there is 
a small subset of systems and components that have been determined to 
be more important to risk and use of the LCO 3.0.4.b allowance is 
prohibited. The LCOs governing these system and components contain 
Notes prohibiting the use of LCO 3.0.4.b by stating that LCO 3.0.4.b is not 
applicable.  
 
LCO 3.0.4.c allows entry into a MODE or other specified condition in the 
Applicability with the LCO not met based on a Note in the Specification 
which states LCO 3.0.4.c is applicable. These specific allowances permit 
entry into MODES or other specified conditions in the Applicability when 
the associated ACTIONS to be entered do not provide for continued 
operation for an unlimited period of time and a risk assessment has not 
been performed. This allowance may apply to all the ACTIONS or to a 
specific Required Action of a Specification. 
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LCO 3.0.4  The risk assessments performed to justify the use of LCO 3.0.4.b 
   (continued)  usually only consider systems and components. For this reason, 

LCO 3.0.4.c is typically applied to Specifications which describe values 
and parameters (e.g., RCS Specific Activity), and may be applied to other 
Specifications based on NRC plant specific approval. LCO 3.0.4.c is 
applicable for LCO 3.4.16, RCS Specific Activity.  

 
The provisions of this Specification should not be interpreted as 
endorsing the failure to exercise the good practice of restoring systems or 
components to OPERABLE status before entering an associated MODE 
or other specified condition in the Applicability.  
 
The provisions of LCO 3.0.4 shall not prevent changes in MODES or 
other specified conditions in the Applicability that are required to comply 
with ACTIONS. In addition, the provisions of LCO 3.0.4 shall not prevent 
changes in MODES or other specified conditions in the Applicability that 
result from any unit shutdown. In this context, a unit shutdown is defined 
as a change in MODE or other specified condition in the Applicability 
associated with transitioning from MODE 1 to MODE 2, MODE 2 to 
MODE 3, MODE 3 to MODE 4, and MODE 4 to MODE 5.  
 
Upon entry into a MODE or other specified condition in the Applicability 
with the LCO not met, LCO 3.0.1 and LCO 3.0.2 require entry into the 
applicable Conditions and Required Actions until the Condition is 
resolved, until the LCO is met, or until the unit is not within the 
Applicability of the Technical Specification.  
 
Surveillances do not have to be performed on the associated inoperable 
equipment (or on variables outside the specified limits), as permitted by 
SR 3.0.1. Therefore, utilizing LCO 3.0.4 is not a violation of SR 3.0.1 or 
SR 3.0.4 for any Surveillances that have not been performed on 
inoperable equipment. However, SRs must be met to ensure 
OPERABILITY prior to declaring the associated equipment OPERABLE 
(or variable within limits) and restoring compliance with the affected LCO. 

 
 
 
LCO 3.0.5  LCO 3.0.5 establishes the allowance for restoring equipment to service 

under administrative controls when it has been removed from service or 
declared inoperable to comply with ACTIONS. 
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LCO 3.0.5 
(continued)  The sole purpose of this Specification is to provide an exception 

(continued) to LCO 3.0.2 (e.g., to not comply with the applicable Required 
Action(s)) to allow the performance of SRs to demonstrate:  

 
a. The OPERABILITY of the equipment being returned to service; or  
 
b. The OPERABILITY of other equipment.  
 
The administrative controls ensure the time the equipment is returned to 
service in conflict with the requirements of the ACTIONS is limited to the 
time absolutely necessary to perform the allowed SRs. This Specification 
does not provide time to perform any other preventive or corrective 
maintenance. LCO 3.0.5 should not be used in lieu of other practicable 
alternatives that comply with Required Actions and that do not require 
changing the MODE or other specified conditions in the Applicability in 
order to demonstrate equipment is OPERABLE. LCO 3.0.5 is not 
intended to be used repeatedly. 
 
An example of demonstrating that equipment is OPERABLE with the 
Required Actions not met is opening a manual valve that was closed to 
comply with Required Actions to isolate a flowpath with excessive 
Reactor Coolant System (RCS) Pressure Isolation Valve (PIV) leakage in 
order to perform testing to demonstrate that RCS PIV leakage is now 
within limit. 
 
Examples of demonstrating equipment OPERABILITY include instances 
in which it is necessary to take an inoperable channel or trip system out of 
a tripped condition that was directed by a Required Action, if there is no 
Required Action Note for this purpose.  An example of verifying 
OPERABILITY of equipment removed from service is taking a tripped 
channel out of the tripped condition to permit the logic to function and 
indicate the appropriate response during performance of required testing 
on the inoperable channel.  Examples of demonstrating the 
OPERABILITY of other equipment are taking an inoperable channel or 
trip system out of the tripped condition 1) to prevent the trip function from 
occurring during the performance of required testing on another channel 
in the other trip system, or 2) to permit the logic to function and indicate 
the appropriate response during the performance of required testing on 
another channel in the same trip system. 
 
The administrative controls in LCO 3.0.5 apply in all cases to systems or 
components in Chapter 3 of the Technical Specifications, as long as the 
testing could not be conducted while complying with the Required Actions  
This includes the realignment or repositioning of redundant or alternate 
equipment or trains previously manipulated to comply with ACTIONS, as 
well as equipment removed from service or declared inoperable to comply 
with ACTIONS.
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LCO 3.0.6 
  LCO 3.0.6 establishes an exception to LCO 3.0.2 for support systems that 

have an LCO specified in the Technical Specifications (TS). This 
exception is provided because LCO 3.0.2 would require that the 
Conditions and Required Actions of the associated inoperable supported 
system LCO be entered solely due to the inoperability of the support 
system. This exception is justified because the actions that are required 
to ensure the unit is maintained in a safe condition are specified in the 
support system LCO's Required Actions. These required Actions may 
include entering the supported system's Conditions and Required Actions 
or may specify other Required Actions. 

 
 When a support system is inoperable and there is an LCO specified  
 for it in the TS, the supported system(s) are required to be declared 

inoperable if determined to be inoperable as a result of the support 
system inoperability.  

 
However, it is not necessary to enter into the supported systems' 
Conditions and Required Actions unless directed to do so by the support 
system's Required Actions. The potential confusion and inconsistency of 
requirements related to the entry into multiple support and supported 
systems' LCOs' Conditions and Required Actions are eliminated by 
providing all the actions that are necessary to ensure the unit is 
maintained in a safe condition in the support system's Required Actions.  
 
However, there are instances where a support system's Required Action 
may either direct a supported system to be declared inoperable or direct 
entry into Conditions and Required Actions for the supported system. This 
may occur immediately or after some specified delay to perform some 
other Required Action. Regardless of whether it is immediate or after 
some delay, when a support system's Required Action directs a 
supported system to be declared inoperable or directs entry into 
Conditions and Required Actions for a supported system, the applicable 
Conditions and Required Actions shall be entered in accordance with 
LCO 3.0.2.  
 
Specification 5.5.15, "Safety Function Determination Program (SFDP)," 
ensures loss of safety function is detected and appropriate actions are 
taken. Upon entry into LCO 3.0.6, an evaluation shall be made to 
determine if loss of safety function exists. Additionally, other limitations, 
remedial actions, or compensatory actions may be identified as a result of 
the support system inoperability and corresponding exception to entering 
supported system Conditions and Required Actions. The SFDP 
implements the requirements of LCO 3.0.6.  
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LCO 3.0.6 Cross train checks to identify a loss of safety function for those support 
 (continued)  systems that support multiple and redundant safety systems are 

required. The cross train check verifies that the supported systems of the 
redundant OPERABLE support system are OPERABLE, thereby ensuring 
safety function is retained. If this evaluation determines that a loss of 
safety function exists, the appropriate Conditions and Required Actions of 
the LCO in which the loss of safety function exists are required to be 
entered. 

 
 
LCO 3.0.7  There are certain special tests and operations required to be performed at 

various times over the life of the unit. 
 

These special tests and operations are necessary to demonstrate select 
unit performance characteristics, to perform special maintenance 
activities, and to perform special evolutions. Test Exception LCO 3.1.8 
allows specified Technical Specification (TS) requirements to be changed 
to permit performances of these special tests and operations, which 
otherwise could not be performed if required to comply with the 
requirements of these TS. Unless otherwise specified, all the other TS 
requirements remain unchanged. This will ensure all appropriate 
requirements of the MODE or other specified continued) condition not 
directly associated with or required to be changed to perform the special 
test or operation will remain in effect.  
 
The Applicability of a Test Exception LCO represents a condition not 
necessarily in compliance with the normal requirements of the TS. 
Compliance with Test Exception LCOs is optional. A special operation 
may be performed either under the provisions of the appropriate Test 
Exception LCO or under the other applicable TS requirements. If it is 
desired to perform the special operation under the provisions of the Test 
Exception LCO, the requirements of the Test Exception LCO shall be 
followed. 
 
 

LCO 3.0.8 LCO 3.0.8 establishes conditions under which systems are considered to 
remain capable of performing their intended safety function when 
associated snubbers are not capable of providing their associated support 
function(s).  This LCO states that the supported system is not considered 
to be inoperable solely due to one or more snubbers not capable of 
performing their associated support function(s).  This is appropriate 
because a limited length of time is allowed for maintenance, testing, or 
repair of one or more snubbers not capable of performing their associated 
support function(s) and appropriate compensatory measures are 
specified in the snubber requirements, which are located outside of the 
Technical Specifications (TS) under licensee control.  LCO 3.0.8 applies 
to snubbers that have seismic function only. 
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LCO 3.0.8 It does not apply to snubbers that also have design functions to mitigate  
 (continued) steam/water hammer or other transient loads.  The snubber requirements 

do not meet the criteria in 10 CFR 50.36(c)(2)(ii), and, as such, are 
appropriate for control by the licensee. 

 
When a snubber is to be rendered incapable of performing its related 
support function (i.e., nonfunctional) for testing or maintenance or is 
discovered to not be functional, it must be determined whether any 
system(s) require the affected snubber(s) for system OPERABILITY, and 
whether the plant is in a MODE or specified condition in the Applicability 
that requires the supported system(s) to be OPERABLE.  
 
If an analysis determines that the supported system(s) do not require the 
snubber(s) to be functional in order to support the OPERABILITY of the 
system(s), LCO 3.0.8 is not needed.  If the LCO(s) associated with any 
supported system(s) are not currently applicable (i.e., the plant is not in a 
MODE or other specified condition in the Applicability of the LCO), LCO 
3.0.8 is not needed.  If the supported system(s) are inoperable for 
reasons other than snubbers, LCO 3.0.8 cannot be used.  LCO 3.0.8 is 
an allowance, not a requirement.  When a snubber is nonfunctional, any 
supported system(s) may be declared inoperable instead of using LCO 
3.0.8. 
 
Every time the provisions of LCO 3.0.8 are used, HBRSEP Unit No. 2 will 
confirm that at least one train (or subsystem) of systems supported by the 
inoperable snubbers will remain capable of performing their required 
safety or support functions for postulated design loads other than seismic 
loads. 
 
A record of the design function of the inoperable snubber (i.e., seismic vs. 
non-seismic) and the associated plant configuration will be available on a 
recoverable basis for NRC staff inspection.  The applicable action for 
each snubber (LCO 3.0.8.a, LCO 3.0.8.b or engineering evaluation 
required) will be listed in the Equipment Database (EDB).  A list of all 
plant snubbers and applicable action is included in the Shock Suppressor 
(Snubber) Examination and Testing Program.  
 
LCO 3.0.8 does not apply to non-seismic snubbers.  The provisions of 
LCO 3.0.8 are not to be applied to supported TS systems unless the 
supported systems would remain capable of performing their required 
safety or support functions for postulated design loads other than seismic 
loads.  The risk impact of dynamic loadings other than seismic loads was 
not assessed as part of the development of LCO 3.0.8.  These shock-type 
loads include thrust loads, blowdown loads, water-hammer loads, steam-
hammer loads, LOCA loads and pipe rupture loads. However, there are 
some important distinctions between non-seismic (shock-type) loads and 
seismic loads which indicate that, in general, the risk impact of the out-of-
service snubbers is smaller for non-seismic loads than for seismic loads.
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LCO 3.0.8 First, while a seismic load affects the entire plant, the impact of a non- 
 (continued) seismic load is localized to a certain system or area of the plant.  Second, 

although non-seismic shock loads may be higher in total force and the 
impact could be as much or more than seismic loads, generally they are 
of much shorter duration than seismic loads.  Third, the impact of non-
seismic loads is more plant specific, and thus harder to analyze 
generically, than for seismic loads.  For these reasons, every time LCO 
3.0.8 is applied, at least one train of each system that is supported by the 
inoperable snubber(s) should remain capable of performing their required 
safety or support functions for postulated design loads other than seismic 
loads. 

 
If the allowed time expires and the snubber(s) are unable to perform their 
associated support function(s), the affected supported system’s LCO(s) 
must be declared not met and the Conditions and Required Actions 
entered in accordance with LCO 3.0.2. 
 
LCO 3.0.8.a applies when one or more snubbers are not capable of 
providing their associated support function(s) to a single train or 
subsystem of a multiple train or subsystem supported system or to a 
single train or subsystem supported system.  LCO 3.0.8.a allows 72 hours 
to restore the snubber(s) before declaring the supported system 
inoperable.  The 72 hour Completion Time is reasonable based on the 
low probability of a seismic event concurrent with an event that would 
require operation of the supported system occurring while the snubber(s) 
are not capable of performing their associated support function and due 
to the availability of the redundant train of the supported system. 
 
LCO 3.0.8.b applies when one or more snubbers are not capable of 
providing their associated support function(s) to more than one train or 
subsystem of a multiple train or subsystem supported system.  LCO 
3.0.8.b allows 12 hours to restore the snubber(s) before declaring the 
supported system inoperable.  The 12 hour Completion Time is 
reasonable based on the low probability of a seismic event concurrent 
with an event that would require operation of the supported system 
occurring while the snubber(s) are not capable of performing their 
associated support function. 
 
LCO 3.0.8 requires that risk be assessed and managed. Industry and 
NRC guidance on the implementation of 10 CFR 50.65(a)(4) (the 
Maintenance Rule) does not address seismic risk.  However, use of LCO 
3.0.8 should be considered with respect to other plant maintenance 
activities, and integrated into the existing Maintenance Rule process to 
the extent possible so that maintenance on any unaffected train or 
subsystem is properly controlled, and emergent issues are properly 
addressed.  The risk assessment need not be quantified, but may be a 
qualitative awareness of the vulnerability of systems and components 
when one or more snubbers are not able to perform their associated 
support function. 
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LCO 3.0.9 LCO 3.0.9 establishes conditions under which systems described in the 
Technical Specifications are considered to remain OPERABLE when 
required barriers are not capable of providing their related support 
function(s). 

 
As stated in NEI 04-08, "Allowance for Non-Technical Specification 
Barrier Degradation on Supported System OPERABILITY (TSTF-427) 
Industry Implementation Guidance," March 2006, if the inability of a 
barrier to perform its support function does not render a supported system 
governed by the Technical Specifications inoperable (see NRC 
Regulatory Issues Summary 2001-09, Control of Hazard Barriers, dated 
April 2, 2001), the provisions of LCO 3.0.9 are not necessary, as the 
supported system is Operable. 

 
Barriers are doors, walls, floor plugs, curbs, hatches, installed structures 
or components, or other devices, not explicitly  described in Technical 
Specifications, that support the  performance of the safety function of 
systems described in the Technical Specifications. This LCO states that 
the supported  system is not considered to be inoperable solely due to 
required barriers not capable of performing their related support 
function(s) under the described conditions. LCO 3.0.9 allows 30 days 
before declaring the supported system(s) inoperable and the LCO(s) 
associated with the supported system(s) not met. A maximum time is 
placed on each use of this allowance to ensure that as required barriers 
are found or are otherwise made unavailable, they are restored. However, 
the allowable duration may be less than the specified maximum time 
based on the risk assessment. 

 
If the allowed time expires and the barriers are unable to perform their 
related support function(s), the supported system's LCO(s) must be 
declared not met and the Conditions and Required Actions entered in 
accordance with LCO 3.0.2. 

 
This provision does not apply to barriers which support ventilation 
systems or to fire barriers. The Technical Specifications for  ventilation 
systems provide specific Conditions for inoperable barriers. Fire barriers 
are addressed by other regulatory requirements and associated plant 
programs. This provision does not apply to barriers which are not required 
to support system OPERABILITY (see NRC Regulatory Issue Summary 
2001-09, "Control of Hazard Barriers," dated April 2,2001). 
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LCO 3.0.9  The provisions of LCO 3.0.9 are justified because of the low risk 
 (continued) associated with required barriers not being capable of performing their 

related support function. This provision is based on consideration of the 
following initiating event categories: 

 
• Loss of coolant accidents; 
• High energy line breaks; 
• Feedwater line breaks; 
• Internal flooding; 
• External flooding; 
• Turbine missile ejection; and 
• Tornado or high wind. 

 
The risk impact of the barriers which cannot perform their related support 
function(s) must be addressed pursuant to the risk assessment and 
management provision of the Maintenance Rule, 10 CFR 50.65(a)(4), and 
the associated implementation guidance, Regulatory Guide 1.160, 
"Monitoring the Effectiveness of Maintenance at Nuclear Power Plants." 
Regulatory Guide 1.160 endorses the guidance in Section 11 of 
NUMARC 93-01,Revision 4A, "Industry Guideline for Monitoring the 
Effectiveness of Maintenance at Nuclear Power Plants." This guidance 
provides for the consideration of dynamic plant configuration issues, 
emergent conditions, and other aspects pertinent to plant operation with 
the barriers unable to perform their related support function(s). These 
considerations may result in risk management and other compensatory 
actions being required during the period that barriers are unable to 
perform their related support function(s). 

 
 LCO 3.0.9 may be applied to one or more trains or subsystems of a 

system supported by barriers that cannot provide their related support 
function(s), provided that risk is assessed and managed (including 
consideration of the effects on Large Early Release and from external 
events). If applied concurrently to more than one train or subsystem of a 
multiple train or subsystem supported system, the barriers supporting 
each of these trains or subsystems must provide their related support 
function(s) for different categories of initiating events. For example, LCO 
3.0.9 may be applied for up to 30 days for more than one train of a 
multiple train supported system if the affected barrier for one train 
protects against internal flooding and the affected barrier for the other 
train protects against tornado missiles. In this example, the affected 
barrier may be the same physical barrier but serve different protection 
functions for each train. 
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LCO 3.0.9 If during the time that LCO 3.0.9 is being used, the required OPERABLE 
 (continued)  train or subsystem becomes inoperable, it must be restored to 

OPERABLE status within 24 hours.  Otherwise, the train(s) or 
subsystem(s) supported by barriers that cannot perform their related 
support function(s) must be declared inoperable and the associated LCOs 
declared not met.  This 24 hour period provides time to respond to 
emergent conditions that would otherwise likely lead to entry into LCO 
3.0.3 and a rapid plant shutdown, which is not justified given the low 
probability of an initiating event which could require the barrier(s) not 
capable of performing their related support function(s). During this 24 
hour period, the plant risk associated with the existing conditions is 
assessed and managed in accordance with 10 CFR 50.65(a)(4). 
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B 3.0  SURVEILLANCE REQUIREMENT (SR) APPLICABILITY 
 
BASES 
 
 
SRs SR 3.0.1 through SR 3.0.4 establish the general requirements applicable 

to all Specifications and apply at all times, unless otherwise stated.  SR 
3.0.2 and SR 3.0.3 apply in Chapter 5 only when invoked by a Chapter 5 
specification. 

 
 
 
SR 3.0.1  SR 3.0.1 establishes the requirement that SRs must be met during the 

MODES or other specified conditions in the Applicability for which the 
requirements of the LCO apply, unless otherwise specified in the 
individual SRs. This Specification is to ensure that Surveillances are 
performed to verify the OPERABILITY of systems and components, and 
that variables are within specified limits. Failure to meet a Surveillance 
within the specified Frequency, in accordance with SR 3.0.2, constitutes a 
failure to meet an LCO. 

 
Systems and components are assumed to be OPERABLE when the 
associated SRs have been met. Nothing in this Specification, however, is 
to be construed as implying that systems or components are OPERABLE 
when:  
 
a. The systems or components are known to be inoperable, although 

still meeting the SRs; or  
 
b. The requirements of the Surveillance(s) are known not to be met 

between required Surveillance performances. 
 

Surveillances do not have to be performed when the unit is in a MODE or 
other specified condition for which the requirements of the associated 
LCO are not applicable, unless otherwise specified. The SRs associated 
with a test exception are only applicable when the test exception is used 
as an allowable exception to the requirements of a Specification.  
 
Unplanned events may satisfy the requirements (including applicable 
acceptance criteria) for a given SR. In this case, the unplanned event 
may be credited as fulfilling the performance of the SR. This allowance 
includes those SRs whose performance is normally precluded in a given 
MODE or other specified condition. 
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SR 3.0.1  Surveillances, including Surveillances invoked by Required (continued) 

Actions, do not have to be performed on inoperable equipment because 
the ACTIONS define the remedial measures that apply. Surveillances 
have to be met and performed in accordance with SR 3.0.2, prior to 
returning equipment to OPERABLE status.  

 
Upon completion of maintenance, appropriate post maintenance testing is 
required to declare equipment OPERABLE. This includes ensuring 
applicable Surveillances are not failed and their most recent performance 
is in accordance with SR 3.0.2. Post maintenance testing may not be 
possible in the current MODE or other specified conditions in the 
Applicability due to the necessary unit parameters not having been 
established. In these situations, the equipment may be considered 
OPERABLE provided testing has been satisfactorily completed to the 
extent possible and the equipment is not otherwise believed to be 
incapable of performing its function. This will allow operation to proceed 
to a MODE or other specified condition where other necessary post 
maintenance tests can be completed. 

 
 
 
SR 3.0.2  SR 3.0.2 establishes the requirements for meeting the specified 

Frequency for Surveillances and any Required Action with a Completion 
Time that requires the periodic performance of the Required Action on a 
“once per . . .” interval.  

 
SR 3.0.2 permits a 25% extension of the interval specified in the 
Frequency. This extension facilitates Surveillance scheduling and 
considers plant operating conditions that may not be suitable for 
conducting the Surveillance (e.g., transient conditions or other ongoing 
Surveillance or maintenance activities). 
 
When a Section 5.5, “Programs and Manuals,” specification states that 
the provisions of SR 3.0.2 are applicable, a 25% extension of the testing 
interval, whether stated in the specification or incorporated by reference, 
is permitted. 
 
The 25% extension does not significantly degrade the reliability that 
results from performing the Surveillance at its specified Frequency. This 
is based on the recognition that the most probable result of any particular 
Surveillance being performed is the verification of conformance with the 
SRs. The exceptions to SR 3.0.2 are those Surveillances for which the 
25% extension of the interval specified in the Frequency does not apply.  
These exceptions are stated in the individual Specifications.  The 
requirements of regulations take precedence over the TS.  Examples of 
where SR 3.0.2 does not apply are the Containment Leakage Rate 
Testing Program required by 10 CFR 50, Appendix J, and the inservice 
testing of pumps and valves in accordance with applicable  
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SR 3.0.2  American Society of Mechanical Engineers Operation and Maintenance 
 (continued) Code, as required by 10 CFR 50.55a.  These programs establish testing 

requirements and Frequencies in accordance with the requirements of 
regulations.  The TS cannot, in and of themselves, extend a test interval 
specified in the regulations directly or by reference. 

  
As stated in SR 3.0.2, the 25% extension also does not apply to the initial 
portion of a periodic Completion Time that requires performance on a 
"once per ..." basis. The 25% extension applies to each performance after 
the initial performance. The initial performance of the Required Action, 
whether it is a particular Surveillance or some other remedial action, is 
considered a single action with a single Completion Time. One reason for 
not allowing the 25% extension to this Completion Time is that such an 
action usually verifies that no loss of function has occurred by checking 
the status of redundant or diverse components or accomplishes the 
function of the inoperable equipment in an alternative manner.  
 
The provisions of SR 3.0.2 are not intended to be used repeatedly merely 
as an operational convenience to extend Surveillance intervals (other 
than those consistent with refueling intervals) or periodic Completion 
Time intervals beyond those specified. 

 
 
SR 3.0.3  SR 3.0.3 establishes the flexibility to defer declaring affected equipment 

inoperable or an affected variable outside the specified limits when a 
Surveillance has not been performed within the specified Frequency. A 
delay period of up to 24 hours or up to the limit of the specified 
Frequency, whichever is greater, applies from the point in time that it is 
discovered that the Surveillance has not been performed in accordance 
with SR 3.0.2, and not at the time that the specified Frequency was not 
met.  

 
 When a Section 5.5, “Programs and Manuals,” specification states that 

the provisions of SR 3.0.3 are applicable, it permits the flexibility to defer 
declaring the testing requirement not met in accordance with SR 3.0.3 
when the testing has not been completed within the testing interval 
(including the allowance of SR 3.0.2 if invoked by the Section 5.5 
specification). 

 
This delay period provides adequate time to perform Surveillances that 
have been missed. This delay period permits the performance of a 
Surveillance before complying with Required Actions or other remedial 
measures that might preclude performance of the Surveillance.  
 
The basis for this delay period includes consideration of unit conditions, 
adequate planning, availability of personnel, 
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SR 3.0.3  the time required to perform the Surveillance, the safety 
  (continued)  significance of the delay in completing the required Surveillance, and the 

recognition that the most probable result of any particular Surveillance 
being performed is the verification of conformance with the requirements. 

 
When a Surveillance with a Frequency based not on time intervals, but 
upon specified unit conditions, operating situations, or requirements of 
regulations (e.g., prior to entering MODE 1 after each fuel loading, or in 
accordance with 10 CFR 50, Appendix J, as modified by approved 
exemptions, etc.) is discovered to not have been performed when 
specified, SR 3.0.3 allows for the full delay period of up to the specified 
Frequency to perform the Surveillance.  However, since there is not a 
time interval specified, the missed Surveillance should be performed at 
the first reasonable opportunity. 
 
SR 3.0.3 provides a time limit for, and allowances for the performance of, 
Surveillances that become applicable as a consequence of MODE 
changes imposed by Required Actions. 
 
SR 3.0.3 is only applicable if there is a reasonable expectation the 
associated equipment is OPERABLE or that variables are within limits, 
and it is expected that the Surveillance will be met when performed.  
Many factors should be considered, such as the period of time since the 
Surveillance was last performed, or whether the Surveillance, or a portion 
thereof, has ever been performed, and any other indications, test, or 
activities that might support the expectation that the Surveillance will be 
met when performed.  An example of the use of SR 3.0.3 would be a 
relay contact that was not tested as required in accordance with a 
particular SR, but previous successful performance of the SR included 
the relay contact; the adjacent, physically connected relay contacts were 
tested during the SR performance; the subject relay contact has been 
tested by another SR; or historical operation of the subject relay contact 
has been successful.  It is not sufficient to infer the behavior of the 
associated equipment from the performance of similar equipment.  The 
rigor of determining whether there is a reasonable expectation a 
Surveillance will be met when performed should increase based on the 
length of time since the last performance of the Surveillance.  If the 
Surveillance has been performed recently, a review of the Surveillance 
history and equipment performance may be sufficient to support a 
reasonable expectation that the Surveillance will be met when performed.  
For Surveillances that have not been performed for a long period or that 
have never been performed, a rigorous evaluation based on objective 
evidence should provide a high degree of confidence that the equipment 
is OPERABLE.  The evaluation should be documented in sufficient detail 
to allow a knowledgeable individual to understand the basis for the 
determination. 
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SR 3.0.3  Failure to comply with specified Frequencies for SRs is expected to be an 
 (continued) infrequent occurrence. Use of the delay period established by SR 3.0.3 is 

a flexibility which is not intended to be used repeatedly to extend 
Surveillance intervals.  
 
While up to 24 hours or the limit of the specified Frequency is provided to 
perform the missed Surveillance, it is expected that the missed 
Surveillance will be performed at the first reasonable opportunity.  The 
determination of the first reasonable opportunity should include 
consideration of the impact on plant risk (from delaying the Surveillance 
as well as any plant configuration changes required or shutting the plant 
down to perform the Surveillance) and impact on any analysis 
assumptions, in addition to unit conditions, planning, availability of 
personnel, and the time required to perform the Surveillance.  This risk 
impact should be managed through the program in place to implement 10 
CFR 50.65(a)(4) and its implementation guidance, Regulatory Guide 
1.182, “Assessing and Managing Risk Before Maintenance Activities at 
Nuclear Power Plants.”  This Regulatory Guide addresses consideration 
of temporary and aggregate risk impacts, determination of risk 
management action thresholds, and risk management action up to and 
including plant shutdown. 
 
The missed Surveillance should be treated as an emergent condition as  

 discussed in the Regulatory Guide.  The risk evaluation may use 
quantitative, qualitative, or blended methods.  The degree of depth and 
rigor of the evaluation should be commensurate with the importance of 
the component.  Missed Surveillances for important components should 
be analyzed quantitatively.  If the results of the risk evaluation determine 
the risk increase is significant, this evaluation should be used to 
determine the safest course of action.  Missed Surveillances will be 
placed into the Corrective Action Program. 
 
If a Surveillance is not completed within the allowed delay period, then 
the equipment is considered inoperable or the variable is considered 
outside the specified limits and the Completion Times of the Required 
Actions for the applicable LCO Conditions begin immediately upon 
expiration of the delay period. If a Surveillance is failed within the delay 
period, then the equipment is inoperable, or the variable is outside the 
specified limits and the Completion Times of the Required Actions for the 
applicable LCO Conditions begin immediately upon the failure of the 
Surveillance.  
 
Completion of the Surveillance within the delay period allowed by this 
Specification, or within the Completion Time of the ACTIONS, restores 
compliance with SR 3.0.1.
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SR 3.0.4  SR 3.0.4 establishes the requirement that all applicable SRs must be met 
before entry into a MODE or other specified condition in the Applicability. 
 
This Specification ensures that system and component OPERABILITY 
requirements and variable limits are met before entry into MODES or 
other specified conditions in the 
 
Applicability for which these systems and components ensure (continued) 
safe operation of the unit. The provisions of this Specification should not 
be interpreted as endorsing the failure to exercise the good practice of 
restoring systems or components to OPERABLE status before entering 
an associated MODE or other specified condition in the Applicability. 
 
A provision is included to allow entry into a MODE or other specified 
condition in the Applicability when an LCO is not met due to Surveillance 
not being met in accordance with LCO 3.0.4. However, in certain 
circumstances, failing to meet an SR will not result in SR 3.0.4 restricting 
a MODE change or other specified condition change. When a system, 
subsystem, division, component, device, or variable is inoperable or 
outside its specified limits, the associated SR(s) are not required to be 
performed, per SR 3.0.1, which states that surveillances do not have to 
be performed on inoperable equipment. When equipment is inoperable, 
SR 3.0.4 does not apply to the associated SR(s) since the requirement for 
the SR(s) to be performed is removed. Therefore, failing to perform the 
Surveillance(s) within the specified Frequency does not result in an SR 
3.0.4 restriction to changing MODES or other specified conditions of the 
Applicability. However, since the LCO is not met in this instance, LCO 
3.0.4 will govern any restrictions that may (or may not) apply to MODE or 
other specified condition changes. SR 3.0.4 does not restrict changing 
MODES or other specified conditions of the Applicability when a 
Surveillance has not been performed within the specified Frequency, 
provided the requirement to declare the LCO not met has been delayed in 
accordance with SR 3.0.3.  
 
The provisions of SR 3.0.4 shall not prevent entry into MODES or other 
specified conditions in the Applicability that are required to comply with 
ACTIONS. In addition, the provisions of SR 3.0.4 shall not prevent 
changes in MODES or other specified conditions in the Applicability that 
result from any unit shutdown. In this context, a unit shutdown is defined 
as a change in MODE or other specified condition in the Applicability 
associated with transitioning from MODE 1 to MODE 2, MODE 2 to 
MODE 3, MODE 3 to MODE 4, and MODE 4 to MODE 5.  
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SR  3.0.4 The precise requirements for performance of SRs are specified such that  
 (continued) exceptions to SR 3.0.4 are not necessary. The specific time frames and 

conditions necessary for meeting the SRs are specified in the Frequency, 
in the Surveillance, or both. 

 
This allows performance of Surveillances when the prerequisite 
condition(s) specified in a Surveillance procedure requires entry into the 
MODE or other specified condition in the Applicability of the associated 
LCO prior to the performance or completion of a Surveillance. A 
Surveillance that could not be performed until after entering the LCO’s 
Applicability, would have its Frequency specified such that it is not "due" 
until the specific conditions needed are met.  

 
Alternately, the Surveillance may be stated in the form of a Note, as not 
required (to be met or performed) until a particular event, condition, or 
time has been reached. Further discussion of the specific formats of SRs' 
annotation is found in Section 1.4, Frequency. 

 
 
 



 Rod Position Indication 
 B 3.1.7 
 
 
BASES 
 

 (continued) 
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ACTIONS  until power has been reduced to ≤ 50%, at which time the  
  (continued) Required Action C.2 would be met. 
 
 With one demand position indicator per bank inoperable, the rod positions 

can be determined by the ARPI System.  Since normal power operation 
does not require excessive movement of rods, verification by 
administrative means that the rod position indicators are OPERABLE, that 
the position of each rod in the affected bank(s) is within 7.5 inches of the 
average of the individual rod positions in the affected bank(s), for bank 
positions < 200 steps and that the position of each rod in the affected 
bank(s) is within 15 inches of the bank demand position for bank positions 
≥ 200 steps within the allowed Completion Time of once every 8 hours is 
adequate. 

 
 C.2 
   
 Reduction of THERMAL POWER to ≤ 50% RTP puts the core into a 

condition where rod position is not significantly affecting core peaking 
factors.  The allowed Completion Time of 8 hours provides an acceptable 
period of time to verify the rod positions per Required Actions C.1.1 
and C.1.2 or reduce power to ≤ 50% RTP. 

 
 D.1 
 
 If the Required Actions cannot be completed within the associated 

Completion Time, the plant must be brought to a MODE in which the 
requirement does not apply.  To achieve this status, the plant must be 
brought to at least MODE 3 within 6 hours.  The allowed Completion Time 
is reasonable, based on operating experience, for reaching the required 
MODE from full power conditions in an orderly manner and without 
challenging plant systems. 

 
 
SURVEILLANCE SR  3.1.7.1 
REQUIREMENTS 
 A CHANNEL CALIBRATION of the ARPI System is performed every 24 

months, or approximately at every refueling.  CHANNEL CALIBRATION is 
a complete check of the instrument loop, including the sensor.  The test 
verifies that the channel responds to the measured parameter with the 
necessary range and accuracy.  The 24 month Frequency is based on the 
need to perform this Surveillance under conditions that apply during a 
plant outage and the potential for an unplanned transient if the 
Surveillance were performed with the reactor at power. 
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B  3.3  INSTRUMENTATION 
 
B  3.3.1  Reactor Protection System (RPS) Instrumentation 
 
 
BASES 
 
 
BACKGROUND The RPS initiates a unit shutdown, based on the values of selected unit 

parameters, to protect against violating the core fuel design limits and 
Reactor Coolant System (RCS) pressure boundary during Anticipated 
Operational Occurrences (AOOs) and to assist the Engineered Safety 
Features (ESF) Systems in mitigating accidents. 

 
 The protection and monitoring systems have been designed to assure 

safe operation of the reactor.  This is achieved by specifying limiting 
safety system settings (LSSS) in terms of parameters directly monitored 
by the RPS, as well as specifying LCOs on other reactor system 
parameters and equipment performance. 

 
 The LSSS, defined in this specification as the Allowable Values, in 

conjunction with the LCOs, establish the threshold for protective system 
action to prevent exceeding acceptable limits during Design Basis 
Accidents (DBAs). 

 
 During AOOs, which are those events expected to occur one or more 

times during the unit life, the acceptable limits are: 
 
 1. The Departure from Nucleate Boiling Ratio (DNBR) shall be 

maintained above the Safety Limit (SL) value to prevent departure 
from nucleate boiling (DNB); 

 
 2. Fuel centerline melt shall not occur; and 
 
 3. The RCS pressure SL of 2735 psig shall not be exceeded. 
 
 Operation within the SLs of Specification 2.0, "Safety Limits (SLs)," also 

maintains the above values and assures that offsite dose will be within 
the 10 CFR 50.67 limits during AOOs. 

 
 Accidents are events that are analyzed even though they are not 

expected to occur during the unit life.  The acceptable limit during 
accidents is that offsite dose shall be maintained within an acceptable 
fraction of 10 CFR 50.67 limits. Different accident categories are allowed 
a  
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BACKGROUND different fraction of these limits, based on probability of 
  (continued) occurrence.  Meeting the acceptable dose limit for an accident category is 

considered having acceptable consequences for that event. 
 
 The RPS instrumentation is segmented into four distinct but 

interconnected modules as illustrated in the UFSAR, Chapter 7 (Ref. 1), 
and as identified below: 

 
 1. Field transmitters or process sensors:  provide a measurable 

electronic signal based upon the physical characteristics of the 
parameter being measured; 

 
 2. Signal Process Control and Protection System, including Analog 

Protection System, Nuclear Instrumentation System (NIS), field 
contacts, and protection channel sets:  provides signal conditioning, 
bistable setpoint comparison, process algorithm actuation, 
compatible electrical signal output to protection system channels, 
and control board/control room/miscellaneous indications; 

 
 3. RPS relay logic:  initiates proper unit shutdown and/or ESF 

actuation in accordance with the defined logic, which is based on 
the bistable outputs from the signal process control and protection 
system; and 

 
 4. Reactor trip switchgear, including reactor trip breakers (RTBs) and 

bypass breakers:  provides the means to interrupt power to the 
control rod drive mechanisms (CRDMs) and allows the rod cluster 
control assemblies (RCCAs), or "rods," to fall into the core and shut 
down the reactor.  The bypass breakers allow testing of the RTBs 
at power. 

 
 
 Field Transmitters or Sensors 
 
 To meet the design demands for redundancy and reliability, more than 

one, and often as many as four, field transmitters or sensors are used to 
measure unit parameters.  To account for the calibration tolerances and 
instrument drift, which are assumed to occur between calibrations, 
statistical allowances are provided in the Nominal Trip Setpoint (NTSP) 
and 
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BACKGROUND Field Transmitters or Sensors  (continued) 
 
 Allowable Values.  The OPERABILITY of each transmitter or sensor can 

be evaluated when its "as found" calibration data are compared against 
its documented acceptance criteria. 

 
 
 Signal Process Control and Protection System 
 
 Generally, three or four channels of process control equipment are used 

for the signal processing of unit parameters measured by the field 
instruments.  The process control equipment provides signal conditioning, 
comparable output signals for instruments located on the main control 
board, and comparison of measured input signals with NTSP derived 
from Analytical Limits established by the safety analyses.  Analytical 
Limits are defined in UFSAR, Chapter 7 (Ref. 1), Chapter 6 (Ref. 2), and 
Chapter 15 (Ref. 3).  If the measured value of a unit parameter exceeds 
the predetermined setpoint, an output from a bistable is forwarded to the 
RPS relay logic. Channel separation is maintained up to and through the 
input bays.  However, not all unit parameters require four channels of 
sensor measurement and signal processing.  Some unit parameters 
provide input only to the RPS relay logic, while others provide input to the 
RPS relay logic, the main control board, the unit computer, and one or 
more control systems. 

 
 The instrumentation system is designed in accordance with HBRSEP 

design criteria, which is described in UFSAR Section 3.1 (Ref. 4), and 
IEEE-279-1968 (Ref. 5).  

 
 The instrumentation system is designed such that a failure or malfunction 

of a control system, that is assumed in the initiation of an accident or 
transient and concurrently prevents proper action of one or more 
instrument channels required to mitigate the same accident or transient, 
will not preclude the proper protection system action.  The remaining 
portions of the instrumentation system are designed to ensure the 
protection system action occurs to mitigate the accident or transient (i.e., 
no single failure within the instrumentation system sill prevent proper 
protection system action when required).  These requirements are 
described in Reference 5. 
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BACKGROUND Signal Process Control and Protection System  (continued) 
 
 Two logic channels are required to ensure no single random failure of a 

logic channel will disable the RPS.  The logic channels are designed such 
that testing required while the reactor is at power may be accomplished 
without causing trip. 

 
 
 Nominal Trip Setpoints and Allowable Values 
 
 The Nominal Trip Setpoints are the nominal values at which the bistables 

are set.  Any bistable is considered to be properly adjusted (in 
accordance with the Nominal Trip Setpoint) when the "as left" value is 
within the established calibration tolerance band.  A channel is required to 
be adjusted, if the actual Nominal Trip Setpoint is found outside the "as 
found" calibration tolerance band, such that the actual Trip Setpoint is 
within the "as left" calibration tolerance band. The as-left tolerance and 
as-found tolerance band methodology is provided in EGR-NGGC-0153, 
Engineering Instrument Setpoints. 

 
 The Nominal Trip Setpoints used in the bistables are based on the 

analytical limits stated in Reference 3.  The selection of these Nominal 
Trip Setpoints is such that adequate protection is provided when all 
sensor and processing time delays accounted for in setpoint calculations 
and accident analyses are taken into account.  To allow for calibration 
tolerances, instrumentation uncertainties, instrument drift, and severe 
environment errors for those RPS channels that must function in harsh 
environments as defined by 10 CFR 50.49 (Ref. 6), the Nominal Trip 
Setpoints and Allowable Values specified in Table 3.3.1-1 in the 
accompanying LCO are conservatively adjusted with respect to the 
analytical limits.  A detailed description of the methodology used to 
calculate the Nominal Trip Setpoints, including their explicit uncertainties, 
is provided in the company setpoint methodology procedure (Ref. 8).  The 
actual Nominal Trip Setpoint entered into the bistable is more 
conservative than that specified by the Allowable Value to account for 
changes in random measurement errors detectable by a COT.   
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BACKGROUND Trip Setpoints and Allowable Values  (continued) 
 
 Notes allow the Nominal Trip Setpoints to be reduced when required by 

Required Actions. 
 
 NTSPs, in conjunction with the use of as-found and as-left tolerances, 

together with the requirements of the Allowable Value ensure that SLs are 
not violated during AOOs (and that the consequences of DBAs will be 
acceptable, providing the unit is operated from within the LCOs at the 
onset of the AOO or DBA and the equipment functions as designed).  
Note that in the accompanying LCO 3.3.1, the Allowable Values are the 
LSSS. 

 
 Each channel of the analog protection system can be tested on line to 

verify that the signal or setpoint accuracy is within the specified allowance 
requirements of calculations performed in accordance with the company 
setpoint methodology procedure (Ref. 8).  Once a designated channel is 
taken out of service for testing, a simulated signal is injected into the 
channel for testing.  The process equipment for the channel in test is then 
tested, verified, and calibrated.  SRs for the channels are specified in the 
SRs section. 

 
 The Nominal Trip Setpoints and Allowable Values listed in Table 3.3.1-1 

are based on the methodology described in the company setpoint 
methodology procedure (Ref. 8), which incorporates all of the applicable 
uncertainties for each channel.  The magnitudes of these uncertainties 
are factored into the determination of each Nominal Trip Setpoint.  All 
field sensors and signal processing equipment for these channels are 
assumed to operate within the allowances of these uncertainty 
magnitudes. 

 
 
 Reactor Protection System Relay Logic 
 
 This equipment is used for the decision logic processing of outputs from 

the signal processing equipment bistables.  To meet the redundancy 
requirements, two trains of RPS logic, each performing the same 
functions, are provided.  If one train is taken out of service for 
maintenance or test purposes, the second train will provide reactor trip for 
the unit.  If both trains are taken out of service or placed in test, a reactor 
trip will result.  Each train is packaged in 
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BACKGROUND Reactor Trip Switchgear  (continued) 
 
 shunt trip mechanism is sufficient by itself, thus providing a diverse trip 

mechanism. 
 
 The RPS relay logic matrix Functions are described in the functional 

diagrams included in Reference 1.  In addition to the reactor trip or ESF, 
these diagrams also describe the various "permissive interlocks" that are 
associated with unit conditions.  When an RPS train is removed from 
service for testing, the other train is relied upon to provide the automatic 
reactor protection requirements. 

 
 
APPLICABLE The RPS functions to preserve the SLs during all 
SAFETY AOOs and mitigates the consequences of DBAs in all MODES in 
ANALYSES, LCO, which the RTBs are closed. 
and APPLICABILITY  
 Each of the analyzed accidents and transients can be detected by one or 

more RPS Functions.  The accident analysis described in Reference 3 
takes credit for most RPS trip Functions.  RPS trip Functions that are 
retained yet not specifically credited in the accident analysis are implicitly 
credited in the safety analysis and the NRC staff approved licensing basis 
for the unit.  These RPS trip Functions may provide protection for 
conditions that do not require dynamic transient analysis to demonstrate 
Function performance.  They may also serve as backups to RPS trip 
Functions that were credited in the accident analysis. 

 
 The LCO requires all instrumentation performing an RPS Function, listed 

in Table 3.3.1-1 in the accompanying LCO, to be OPERABLE.  Failure of 
any instrument renders the affected channel(s) inoperable and reduces 
the reliability of the affected Functions. 

 
 The LCO generally requires OPERABILITY of four or three channels in 

each instrumentation Function, two channels of Manual Reactor Trip in 
each logic Function, and two trains in each Automatic Trip Logic Function. 
 The two-out-of-three and two-out-of-four configurations allow one 
channel to be tripped during maintenance or testing without causing a 
reactor trip.  Specific exceptions to the above general philosophy exist 
and are discussed below.
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APPLICABLE 5.  Overtemperature ∆T  (continued) 
SAFETY  
ANALYSES, LCO,  • axial power distribution - f(∆I), the Trip 
and  APPLICABILITY   Setpoint is varied to account for imbalances in  
     the axial power distribution as detected by the NIS upper and 

lower power range detectors.  If axial peaks are greater than 
the design limit, as indicated by the difference between the 
upper and lower NIS power range detectors, the Trip 
Setpoint is reduced in accordance with Note 1 of 
Table 3.3.1-1. 

 
  Dynamic compensation is included for system piping delays from 

the core to the temperature measurement system and RTD 
response time. 

 
  The Overtemperature ∆T trip Function is calculated for each loop 

as described in Note 1 of Table 3.3.1-1.  Trip occurs if 
Overtemperature ∆T is indicated in two loops.  The function 
(1+T1s)/(1+ T 2s); is generated by the lead-lag controller for Tavg 
dynamic compensation and f(∆I) is a function of the indicated 
difference between top and bottom detectors of the power-range 
nuclear ion chambers; with gains to be selected based on 
measured instrument response during plant startup tests.  The 
shape of the f (∆I) penalty is described in the Core Operating Limits 
Report (COLR).  Note that this Function also provides a signal to 
generate a turbine runback prior to reaching the Trip Setpoint.  A 
turbine runback will reduce turbine power and reactor power.  A 
reduction in power will normally alleviate the Overtemperature ∆T 
condition and may prevent a reactor trip. 

 
  The LCO requires all three channels of the Overtemperature ∆T trip 

Function to be OPERABLE.  Note that the Overtemperature ∆T 
Function receives input from channels shared with other RPS 
Functions.  Failures that affect multiple Functions require entry into 
the Conditions applicable to all affected Functions. 

 
  In MODE 1 or 2, the Overtemperature ∆T trip must be OPERABLE 

to prevent DNB.  In MODE 3, 4, 5, or 6, this 
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APPLICABLE 6. Overpower ΔT  (continued) 
SAFETY  
ANALYSES, LCO,  constant utilized in the rate-lag controller for Tavg.  The shape of the 
and  APPLICABILITY           f (∆I) penalty is described in the Core Operating Limits Report 

(COLR). 
  Note that this Function also provides a signal to generate a turbine 

runback prior to reaching the Allowable Value.  A turbine runback 
will reduce turbine power and reactor power.  A reduction in power 
will normally alleviate the Overpower ΔT condition and may prevent 
a reactor trip. 

 
  The LCO requires three channels of the Overpower ΔT trip 

Function to be OPERABLE.  Note that the Overpower ΔT trip 
Function receives input from channels shared with other RPS 
Functions.  Failures that affect multiple Functions require entry into 
the Conditions applicable to all affected Functions. 

    
  In MODE 1 or 2, the Overpower ΔT trip Function must be 

OPERABLE.  These are the only times that enough heat is 
generated in the fuel to be concerned about the heat generation 
rates and overheating of the fuel.  In MODE 3, 4, 5, or 6, this trip 
Function does not have to be OPERABLE because the reactor is 
not operating and there is insufficient heat production to be 
concerned about fuel overheating and fuel damage. 

 
 7. Pressurizer Pressure 
 
  The same sensors provide input to the Pressurizer 
  Pressure - High and - Low trips and the Overtemperature 
  ΔT trip. 
 
  a. Pressurizer Pressure - Low 
 
   The Pressurizer Pressure - Low trip Function ensures that 

protection is provided against violating the DNBR limit due to 
low pressure. 

 
   The LCO requires three channels of Pressurizer 

Pressure - Low to be OPERABLE.   
 
   In MODE 1, when DNB is a major concern, the Pressurizer 

Pressure - Low trip must be OPERABLE.  This trip Function 
is automatically enabled on increasing power by the P-7 
interlock (NIS power range P-10 or turbine impulse pressure 
greater 
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APPLICABLE 14. DELETED 
SAFETY   
ANALYSES, LCO,  
and  APPLICABILITY   
 
 
 
 
 
 15. Turbine Trip 
 
  a.   Turbine Trip - Low Fluid Oil Pressure 
 
  The Turbine Trip - Low Fluid Oil Pressure trip Function anticipates 

the loss of heat removal capabilities of the secondary system 
following a turbine trip.  This trip Function acts to minimize the 
pressure/temperature transient on the reactor. Any turbine trip from 
a power level below the P-8 setpoint, approximately 40% power, 
will not actuate a reactor trip.  Three pressure switches monitor the 
auto-stop oil pressure in the Turbine Trip System.  A low pressure 
condition sensed by two-out-of-three pressure switches will actuate 
a reactor trip.  These pressure switches do not provide any input to 
the control system.  The unit is designed to withstand a complete 
loss of load and not sustain core damage or challenge the RCS 
pressure limitations.  Core protection is provided by the Pressurizer 
Pressure - High trip Function and RCS integrity is ensured by the 
pressurizer safety valves. 

 
  The LCO requires three channels of Turbine Trip - Low Fluid Oil 

Pressure to be OPERABLE in MODE 1 above P-8. 
 
  Below the P-8 setpoint, a turbine trip does not actuate a reactor trip. 

 In MODE 3, 4, 5, or 6, there is no potential for a turbine trip, and 
the Turbine Trip - Low Fluid Oil Pressure trip Function does not 
need to be OPERABLE. 

.
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APPLICABLE  b.   Turbine Trip - Turbine Stop Valve Closure 
SAFETY 
ANALYSES, LCO,  The Turbine Trip - Turbine Stop Valve Closure trip 
and  APPLICABILITY  Function anticipates the loss of heat removal 
  (continued)  capabilities of the secondary system following a turbine trip from a 

power level above the P-8 setpoint, approximately 40% power.  
This action will actuate a reactor trip.  The trip Function anticipates 
the loss of secondary heat removal capability that occurs when the 
stop valves close.  Tripping the reactor in anticipation of loss of 
secondary heat removal acts to minimize the pressure and 
temperature transient on the reactor.  This trip Function will not and 
is not required to operate in the presence of a single channel 
failure.  The unit is designed to withstand a complete loss of load 
and not sustain core damage or challenge the RCS pressure 
limitations.  Core protection is provided by the Pressurizer Pressure 
- High trip Function, and RCS integrity is ensured by the 
pressurizer safety valves.  This trip Function is diverse to the 
Turbine Trip - Low Fluid Oil Pressure trip Function.  Each turbine 
stop valve is equipped with one limit switch that inputs to the RPS.  
If both limit switches indicate that the stop valves are closed, a 
reactor trip is initiated. 

    
  The limit switches are set to assure channel trip occurs when the 

associated stop valve is closed. 
 
  The LCO requires two Turbine Trip - Turbine Stop Valve Closure 

channels, one per valve, to be OPERABLE in MODE 1 above P-8.  
Both channels must trip to cause reactor trip. 

 
  Below the P-8 setpoint, a load rejection can be accommodated by 

the Steam Dump System.  In MODE 3, 4, 5, or 6, there is no 
potential for a load rejection, and the Turbine Trip - Stop Valve 
Closure trip Function does not need to be OPERABLE.



RPS Instrumentation  
 B 3.3.1 
 
BASES 
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SURVEILLANCE  SR  3.3.1.8  (continued) 
REQUIREMENTS 
  testing required by this surveillance must be performed prior to the 

expiration of the 4 hour limit.  Four hours is a reasonable time to complete 
the required testing or place the unit in a MODE where this surveillance is 
no longer required.  This test ensures that the NIS source, intermediate, 
and power range low channels are OPERABLE prior to taking the reactor 
critical and after reducing power into the applicable MODE (< P-10 or < P-
6) for periods > 4 hours. 

 
 
  SR  3.3.1.9 
 
  SR 3.3.1.9 is the performance of a TADOT and is performed every 

92 days, as justified in Reference 7.   
 
  The SR is modified by a Note that excludes verification of setpoints from 

the TADOT.  Since this SR applies to RCP undervoltage and 
underfrequency relays, setpoint verification requires elaborate bench 
calibration and is accomplished during the CHANNEL CALIBRATION. 

 
 
  SR  3.3.1.10 
 
  A CHANNEL CALIBRATION is performed every 24 months, or 

approximately at every refueling.  CHANNEL CALIBRATION is a 
complete check of the instrument loop, including the sensor.  The test 
verifies that the channel responds to a measured parameter within the 
necessary range and accuracy. 

 
  CHANNEL CALIBRATIONS must be performed consistent with the 

assumptions of the unit specific setpoint methodology (Ref. 8).  The 
difference between the current "as found" values and the previous test 
"as left" values must be consistent with the drift allowance used in the 
setpoint methodology (Ref. 8). 

 
  The Frequency of 24 months is based on the assumption of an 24 month 

calibration interval in the determination of the magnitude of equipment 
drift in the setpoint methodology (Ref. 8). 

 



RPS Instrumentation  
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SURVEILLANCE SR  3.3.1.10  (continued) 
REQUIREMENTS 
  SR 3.3.1.10 is modified by a Note stating that this test shall include 

verification that the time constants are adjusted to the prescribed values 
where applicable.  This Note applies to those Functions equipped with 
electronic dynamic compensation.  Not all Functions to which SR 3.3.1.10 
is applicable are equipped with electronic dynamic compensation. 

 
 
  SR  3.3.1.11 
 
  SR 3.3.1.11 is the performance of a CHANNEL CALIBRATION, as 

described in SR 3.3.1.10, every 24 months.  This SR is modified by a 
Note stating that neutron detectors are excluded from the CHANNEL 
CALIBRATION.  The CHANNEL CALIBRATION for the power range 
neutron detectors consists of a normalization of the detectors based on a 
power calorimetric and flux map performed above 15% RTP.  The 
CHANNEL CALIBRATION for the source range and intermediate range 
neutron detectors consists of obtaining the detector plateau or preamp 
discriminator curves, evaluating those curves, and comparing the curves 
to the manufacturer's data.  This Surveillance is not required for the NIS 
power range detectors for entry into MODE 2 or 1, and is not required for 
the NIS intermediate range detectors for entry into MODE 2, because the 
unit must be in at least MODE 2 to perform the test for the intermediate 
range detectors and MODE 1 for the power range detectors.  The 
24 month Frequency is based on industry operating experience, 
considering instrument reliability and operating history data.  Operating 
experience has shown these components usually pass the Surveillance 
when performed on the 24 month Frequency. 

 
 
  SR 3.3.1.12 
 
  SR 3.3.1.12 is the performance of a CHANNEL CALIBRATION, as 

described in SR 3.3.1.10, every 24 months.  For Table 3.3.1-1 Functions 
5 and 6, the CHANNEL CALIBRATION shall include a narrow range RTD 
cross calibration.  This SR is modified by a Note stating that this test shall 
include verification of the electronic dynamic compensation time 
constants and the RTD response time constants.  The RCS 

 



RPS Instrumentation  
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BASES 
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SURVEILLANCE SR  3.3.1.12  (continued) 
REQUIREMENTS 
  narrow range temperature sensors response time shall be ≤ a 4.0 second 

lag time constant. 
 
  The Frequency is justified by the assumption of an 24 month calibration 

interval in the determination of the magnitude of equipment drift in the 
setpoint analysis. 

 
 
  SR  3.3.1.13 
 
  SR 3.3.1.13 is the performance of a COT of RPS interlocks every 

24 months. 
 
  The Frequency is based on the known reliability of the interlocks and the 

multichannel redundancy available, and has been shown to be 
acceptable through operating experience. 

 
 
  SR  3.3.1.14 
 
  SR 3.3.1.14 is the performance of a TADOT of the Manual Reactor Trip, 

RCP Breaker Position, and the SI Input from ESFAS and the P-7 
interlock.  This TADOT is performed every 24 months.  The test shall 
independently verify the OPERABILITY of the undervoltage and shunt trip 
mechanisms for the Manual Reactor Trip Function for the Reactor Trip 
Breakers and the undervoltage trip mechanism for the Reactor Trip 
Bypass Breakers.   

 
  The test shall also independently verify the OPERABILITY of the low 

power reactor trip block from the Power Range Neutron Flux (P-10) 
interlock and turbine first stage pressure.  The TADOT verifies that when 
either the Turbine Impulse Pressure inputs or the Power Range Neutron 
Flux (P-10) interlock engage, reactor trips that are blocked by P-7 are 
enabled. 

 
  The Frequency is based on the known reliability of the Functions and the 

multichannel redundancy available, and has been shown to be 
acceptable through operating experience. 

 



ESFAS Instrumentation 
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BASES 
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BACKGROUND  ESFAS Automatic Initiation Logic  (continued) 
 

completed, the system will send actuation signals via master and slave 
relays to those components whose aggregate Function best serves to 
alleviate the condition and restore the unit to a safe condition.  Examples 
are given in the Applicable Safety Analyses, LCO, and Applicability 
sections of this Bases. 

 
The actuation of ESF components is accomplished through master and 
slave relays.  The ESFAS relay logic energizes the master relays 
appropriate for the condition of the unit.  Each master relay then 
energizes one or more slave relays, which then cause actuation of the 
end devices.  The master relays are routinely tested for continuity after 
performance of the ACTUATION LOGIC TEST.  Each master and slave 
relay is tested at a Frequency of 24 months by initiation of the Function. 

 
 
APPLICABLE  Each of the analyzed accidents can be detected by one or 
SAFETY more ESFAS Functions.  One of the ESFAS Functions is the 
ANALYSES, LCO, primary actuation signal for that accident. An ESFAS 
and APPLICABILITY Function may be the primary actuation signal for more than 

one type of accident.  An ESFAS Function may also be a secondary, or 
backup, actuation signal for one or more other accidents.  For example, 
Pressurizer Pressure - Low is a primary actuation signal for small loss of 
coolant accidents (LOCAs) and a backup actuation signal for steam line 
breaks (SLBs) outside containment.  Functions such as manual initiation, 
not specifically credited in the accident safety analysis, are qualitatively 
credited in the safety analysis and the NRC staff approved licensing basis 
for the unit.  These Functions may provide protection for conditions that 
do not require dynamic transient analysis to demonstrate Function 
performance.  These Functions may also serve as backups to Functions 
that were credited in the accident analysis (Ref. 3). 

 
The LCO requires all instrumentation performing an ESFAS Function to 
be OPERABLE.  Failure of any instrument renders the affected 
channel(s) inoperable and reduces the reliability of the affected 
Functions. 
 



ESFAS Instrumentation 
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SURVEILLANCE  SR  3.3.2.1  (continued) 
REQUIREMENTS 
 

instrumentation continues to operate properly between each CHANNEL 
CALIBRATION.  
 
Agreement criteria are determined by the unit staff, based on a 
combination of the channel instrument uncertainties, including indication 
and reliability.  If a channel is outside the criteria, it may be an indication 
that the sensor or the signal processing equipment has drifted outside its 
limit. 
 
The Frequency is based on operating experience that demonstrates 
channel failure is rare.  The CHANNEL CHECK supplements less formal, 
but more frequent, checks of channels during normal operational use of 
the displays associated with the LCO required channels. 
 
 
SR  3.3.2.2 
 
SR 3.3.2.2 is the performance of an ACTUATION LOGIC TEST.  The 
ESF relay logic is tested every 31 days on a STAGGERED TEST BASIS. 
The train being tested is placed in the test condition.  All possible logic 
combinations, with and without applicable permissives, are tested for 
each protection function.  In addition, the master relay coil is tested for 
continuity.  This verifies that the logic modules are OPERABLE and that 
there is an intact voltage signal path to the master relay coils.  The 
Frequency of every 31 days on a STAGGERED TEST BASIS is 
adequate.  It is based on industry operating experience, considering 
instrument reliability and operating history data. 
 
 
SR  3.3.2.3  
 
SR 3.3.2.3 is the performance of a MASTER RELAY TEST.  The 
MASTER RELAY TEST is the energizing of the master relay.  The master 
relay is actuated by either a manual or automatic initiation of the function 
being tested.  Contact operation is verified either by a continuity check of 
the circuit containing the master relay or proper operation of the end 
device during the supported equipment simulated or actual automatic 
actuation test.  This test is performed every 24 months.  The 24 month 
Frequency is adequate, based on 
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SURVEILLANCE  SR  3.3.2.3  (continued) 
REQUIREMENTS 
 

industry operating experience, and is consistent with the typical refueling 
cycle, which provides the plant conditions necessary for testing. 
 
 
SR  3.3.2.4  
 
SR 3.3.2.4 is the performance of a COT. 
 
A COT is performed on each required channel to ensure the entire 
channel, with the exception of the transmitter sensing device, will perform 
the intended Function.  Setpoints must be found within the Allowable 
Values specified in Table 3.3.2-1. 
 
The difference between the current "as found" values and the previous 
test "as left" values must be consistent with the drift allowance used in the 
setpoint methodology (Ref. 9).  The setpoint shall be left set consistent 
with the assumptions of the current unit specific setpoint methodology 
(Ref. 9). 
 
The "as found" and "as left" values must also be recorded and reviewed 
for consistency with the assumptions of the surveillance interval extension 
analysis in WCAP-10271-P-A (Ref. 8) when applicable. 
 
The Frequency of 92 days is justified in Reference 8. 
 
 
SR  3.3.2.5 
 
SR 3.3.2.5 is the performance of a SLAVE RELAY TEST.  The SLAVE 
RELAY TEST is the energizing of the slave relays.  Contact operation is 
verified either by a continuity check of the circuit containing the slave 
relay, or by verification of proper operation of the end device during 
supported equipment simulated or actual automatic actuation test.  This 
test is performed every 24 months.  The 24 month Frequency is 
adequate, based on industry operating experience, and is consistent with 
the typical refueling cycle, which provides the plant conditions necessary 
for testing. 
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SURVEILLANCE  SR  3.3.2.6 
REQUIREMENTS 
  (continued)  SR 3.3.2.6 is the performance of a TADOT. This test is a check of Manual 

Actuation Functions. It is performed every 24 months.  Each Manual 
Actuation Function is tested up to, and including, the master relay coils. In 
some instances, the test includes actuation of the end device (i.e., pump 
starts, valve cycles, etc.).  The Frequency is adequate, based on industry 
operating experience and is consistent with the typical refueling cycle.  
The SR is modified by a Note that excludes verification of setpoints during 
the TADOT for manual initiation Functions.  The manual initiation 
Functions have no associated setpoints. 

 
 

SR  3.3.2.7 
 

SR 3.3.2.7 is the performance of a CHANNEL CALIBRATION. 
 
A CHANNEL CALIBRATION is performed every 24 months, or 
approximately at every refueling.  CHANNEL CALIBRATION is a 
complete check of the instrument loop, including the sensor.  The test 
verifies that the channel responds to measured parameter within the 
necessary range and accuracy.  
 
CHANNEL CALIBRATIONS must be performed consistent with the 
assumptions of the unit specific setpoint methodology (Ref. 9).  The 
difference between the current "as found" values and the previous test 
"as left" values must be consistent with the drift allowance used in the 
setpoint methodology. 
 
The Frequency of 24 months is based on the assumption of an 24 month 
calibration interval in the determination of the magnitude of equipment 
drift in the setpoint methodology.  

 
 
REFERENCES  1. UFSAR, Chapter 6. 

2. UFSAR, Chapter 7. 
3. UFSAR, Chapter 15. 
4. UFSAR, Section 3.1. 

 



 PAM Instrumentation 
 B 3.3.3 
 
 
BASES 
 

 (continued) 
 
HBRSEP Unit No. 2 B 3.3-107 Revision No. 80 
 

 
SURVEILLANCE SR  3.3.3.1  (continued) 
REQUIREMENTS  
 should be compared to similar unit instruments located throughout the 

unit. 
 

Channel deviation criteria are determined by the unit staff, based on a 
combination of the channel instrument uncertainties, including isolation, 
indication, and readability.  If a channel is outside the criteria, it may be 
an indication that the sensor or the signal processing equipment has 
drifted outside its limit.  If the channels are within the criteria, it is an 
indication that the channels are OPERABLE. 

  
 As specified in the SR, a CHANNEL CHECK is only required for those 

channels that are normally energized. 
 
 The Frequency of 31 days is based on operating experience that 

demonstrates that channel failure is rare.  The CHANNEL CHECK 
supplements less formal, but more frequent, checks of channels during 
normal operational use of the displays associated with the LCO required 
channels. 

 
 

SR  3.3.3.2 
 
A CHANNEL CALIBRATION is performed every 24 months, or 
approximately at every refueling.  CHANNEL CALIBRATION is a 
complete check of the instrument loop, including the sensor. The test 
verifies that the channel responds to measured parameter with the 
necessary range and accuracy.  This SR is modified by a Note that 
excludes neutron detectors.  The calibration method for neutron detectors 
is specified in the Bases of LCO 3.3.1, "Reactor Protection System (RPS) 
Instrumentation."  The Frequency is based on operating experience and 
consistency with the typical industry refueling cycle. 

 
 

SR  3.3.3.3 
 
 SR 3.3.3.3 is the performance of a TADOT of containment isolation valve 

position indication, PORV position (primary) indication, PORV block valve 
position (primary) indication, and safety valve position (primary) 
indication.   This TADOT is performed every 24 months.  The test shall 
independently 

 



 Remote Shutdown System 
 B 3.3.4 
 
 
BASES 
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SURVEILLANCE SR  3.3.4.2 
REQUIREMENTS 
  (continued) SR 3.3.4.2 verifies each required Remote Shutdown System control circuit 

and transfer switch performs the intended function.  This verification is 
performed from the remote shutdown panel and locally, as appropriate.  
Operation of the equipment from the remote shutdown panel is not 
necessary.  The Surveillance can be satisfied by performance of a 
continuity check.  This will ensure that if the control room becomes 
inaccessible, the unit can be placed and maintained in MODE 3 from the 
remote shutdown panel and the local control stations. The 18 month 
Frequency is based on the need to perform this Surveillance under the 
conditions that apply during a plant outage and the potential for an 
unplanned transient if the Surveillance were performed with the reactor at 
power.  (However, this Surveillance is not required to be performed only 
during a unit outage.)  Operating experience demonstrates that remote 
shutdown control channels usually pass the Surveillance test when 
performed at the 18 month Frequency. 

 
 
 SR  3.3.4.3 
 

CHANNEL CALIBRATION is a complete check of the instrument loop and 
the sensor.  The test verifies that the channel responds to a measured 
parameter within the necessary range and accuracy. 

 
 The Frequency of 24 months is based upon operating experience and 

consistency with the typical industry refueling cycle. 
 
 
 SR  3.3.4.4 
 

SR 3.3.4.4 is the performance of a TADOT every 18 months.  This test 
should verify the OPERABILITY of the reactor trip breakers (RTBs) open 
and closed indication on the remote shutdown panel, by actuating the 
RTBs.  The Frequency is based upon operating experience and 
consistency with the typical industry refueling outage. 

 
 
REFERENCES 1. UFSAR, Section 7.4.1. 
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ACTIONS B.1  (continued) 
 
 The specified Completion Time and time allowed for tripping one channel 

are reasonable considering the Function remains fully OPERABLE on 
every bus and the low probability of an event occurring during these 
intervals. 

 
 
 C.1 
 
 Condition C applies when more than one degraded voltage channel on a 

single bus is inoperable. 
 
 Required Action C.1 requires restoring all but one channel on each bus to 

OPERABLE status.  The 1 hour Completion Time should allow ample 
time to repair most failures and takes into account the low probability of 
an event requiring an LOP start occurring during this interval. 

 
 
 D.1 
 
 Condition D applies to each of the LOP DG start Functions when the 

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

 
 In these circumstances the Conditions specified in LCO 3.8.1, "AC 

Sources - Operating," or LCO 3.8.2, "AC Sources - Shutdown," for the DG 
made inoperable by failure of the LOP DG start instrumentation are 
required to be entered immediately.  The actions of those LCOs provide 
for adequate compensatory actions to assure unit safety. 

 
 
SURVEILLANCE SR  3.3.5.1 
REQUIREMENTS 

SR 3.3.5.1 is the performance of a TADOT.  This test is performed every 
24 months.  The test checks trip devices that provide actuation signals 
directly, bypassing the analog process control equipment.  The 
Frequency is based on the known reliability of the relays and controls and 
the multichannel redundancy available, and has been shown to be 
acceptable through operating experience. 
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SURVEILLANCE SR  3.3.5.1  (continued) 
REQUIREMENTS 
 The SR is modified by a Note that excludes verification of the setpoint 

from the TADOT.  Setpoint verification is accomplished during the 
CHANNEL CALIBRATION. 

 
 
 SR  3.3.5.2 
 
 SR 3.3.5.2 is the performance of a CHANNEL CALIBRATION. 
 
 The setpoints, as well as the response to a loss of voltage and a 

degraded voltage test, should include a single point verification that the 
trip occurs within the required time delay, as shown in Reference 1. 

 
 A CHANNEL CALIBRATION is performed every 24 months, or 

approximately at every refueling.  CHANNEL CALIBRATION is a 
complete check of the instrument loop, including the sensor.  The test 
verifies that the channel responds to a measured parameter within the 
necessary range and accuracy. 

 
 The Frequency of 24 months is based on operating experience and 

consistency with the typical industry refueling cycle and is justified by the 
assumption of an 24 month calibration interval in the determination of the 
magnitude of equipment drift in the setpoint analysis. 

 
 
REFERENCES 1. UFSAR, Section 8.3. 
 

 2. Calculation RNP-E-8.002, AC Auxiliary Electrical Distribution 
System Voltage/Load Flow/Fault Current Study 

 
 3. UFSAR, Chapter 15. 
 
 4. EGR-NGGC-0153, Engineering Instrument Setpoints 
 
 5. RNP-I/INST-1010, Emergency Bus – Degraded Grid Voltage 

Relay 
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APPLICABLE The containment ventilation isolation radiation monitors 
SAFETY ANALYSES ensure closing of the ventilation isolation valves.  They are the primary 

means for automatically isolating containment in the event of a fuel 
handling accident during shutdown.  Containment isolation in turn 
ensures meeting the containment leakage rate assumptions of the safety 
analyses, and ensures that the calculated accidental offsite radiological 
doses are below 10 CFR 50.67 limits.  Due to radioactive decay, 
containment is only required to isolate during fuel handling accidents 
involving handling recently irradiated fuel (i.e., fuel that has occupied part 
of a critical reactor core within the previous 116 hours). 

 
 The containment ventilation isolation instrumentation satisfies Criterion 3 

of the NRC Policy Statement. 
 
 
LCO The LCO requirements ensure that the instrumentation necessary to 

initiate Containment Ventilation Isolation, listed in Table 3.3.6-1, is 
OPERABLE. 

 
 1. Manual Initiation 
 
  The LCO requires two channels OPERABLE.  The operator can 

initiate containment ventilation isolation at any time by using either 
of two pushbuttons in the control room.  Either pushbutton 
actuates both trains.  This action will cause actuation of Phase A 
and Containment Ventilation Isolation automatic containment 
isolation valves.  Containment Ventilation Isolation can also be 
initiated by the manual Containment Spray buttons. 

 
  The LCO for Manual Initiation ensures the proper amount of 

redundancy is maintained in the manual actuation circuitry to 
ensure the operator has manual initiation capability. 

 
  Each channel consists of one push button and the interconnecting 

wiring to the actuation logic cabinet. 
 
 2. Automatic Actuation Logic and Actuation Relays 
 

The LCO requires two trains of Automatic Actuation Logic and 
Actuation Relays to be OPERABLE.  The 
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LCO 2. Automatic Actuation Logic and Actuation Relays  (continued) 
 
  Automatic Actuation Logic and Actuation Relays actuate 

containment ventilation isolation upon receipt of an actuation 
signal from the Containment Radiation or Manual Initiation 
Functions.  Containment ventilation isolation also initiates on an 
automatic safety injection (SI) signal when operating in MODES 1, 
2, 3, and 4.  The Bases for LCO 3.3.2, "Engineered Safety 
Features Actuation System (ESFAS) Instrumentation," discusses 
this mode of initiation.  

 
 
 3. Containment Radiation 
 
  The LCO specifies two required channels of radiation monitors to 

ensure that the radiation monitoring instrumentation necessary to 
initiate Containment Ventilation Isolation remains OPERABLE. 

 
  For sampling systems, channel OPERABILITY involves more than 

OPERABILITY of the channel electronics.  OPERABILITY may 
also require correct valve lineups, sample pump operation, and 
filter motor operation, as well as detector OPERABILITY, if these 
supporting features are necessary for trip to occur under the 
conditions assumed by the safety analyses. 

 
 
 4. Safety Injection 
 
  Refer to LCO 3.3.2, Functions 1.a-f, for all initiating Functions and 

requirements. 
 
 
APPLICABILITY The Manual Initiation, Automatic Actuation Logic and Actuation Relays, 

and Containment Radiation Functions are required to be OPERABLE in 
MODES 1, 2, 3, and 4, or movement of recently irradiated fuel 
assemblies (i.e., fuel that has occupied part of a critical reactor core 
within the previous 116 hours) within containment.  The Safety Injection 
Functions are required to be during MODES 1, 2, 3, and 4.  Under these 
conditions, the potential exists for an accident that could release 
significant fission product radioactivity 
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SURVEILLANCE SR  3.3.6.3  (continued) 
REQUIREMENTS 
  The master relay is actuated by either a manual or automatic initiation of 

the function being tested.  Contact operation is verified either by a 
continuity check of the circuit containing the master relay or proper 
operation of the end device during the supported equipment simulated or 
actual automatic actuation test.  This test is performed every 24 months.  
The 24 month Frequency is adequate, based on industry operating 
experience, and is consistent with the typical refueling cycle, which 
provides the plant conditions necessary for testing.   

 
 
 SR  3.3.6.4 
 
 A COT is performed every 92 days on each required channel to ensure 

the entire channel will perform the intended Function.  The Frequency is 
based on the staff recommendation for increasing the availability of 
radiation monitors according to NUREG-1366 (Ref. 2).  This test verifies 
the capability of the radiation monitor instrumentation to initiate 
Containment Ventilation System isolation.  The setpoint should be left 
consistent with the calibration procedure tolerance. 

 
 
 SR  3.3.6.5 
 
 SR 3.3.6.5 is the performance of a SLAVE RELAY TEST.  The SLAVE 

RELAY TEST is the energizing of the slave relays.  Contact operation is 
verified either by a continuity check of the circuit containing the slave 
relay, or by verification of proper operation of the end device during the 
supported equipment simulated or actual automatic actuation test.  This 
test is performed every 24 months.  The 24 month Frequency is 
adequate, based on industry operating experience, and is consistent with 
the typical refueling cycle, which provides the plant conditions necessary 
for testing. 

 
 
 SR  3.3.6.6 
 
 SR 3.3.6.6 is the performance of a TADOT.  This test is a check of the 

Manual Actuation Functions and is performed 
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SURVEILLANCE SR  3.3.6.6  (continued) 
REQUIREMENTS 
  every 24 months.  Each Manual Actuation Function is tested up to, and 

including, the master relay coils.  In some instances, the test includes 
actuation of the end device (i.e., pump starts, valve cycles, etc.).   

 
 The test also includes trip devices that provide actuation signals directly 

to the relay logic, bypassing the analog process control equipment.  The 
SR is modified by a Note that excludes verification of setpoints during the 
TADOT.   The Functions tested have no setpoints associated with them.  

 The Frequency is based on the known reliability of the 
 Function and the redundancy available, and has been shown to be 

acceptable through operating experience. 
 
 
 SR  3.3.6.7 
 
 A CHANNEL CALIBRATION is performed every 24 months, or 

approximately at every refueling.  CHANNEL CALIBRATION is a 
complete check of the instrument loop, including the sensor. The test 
verifies that the channel responds to a measured parameter within the 
necessary range and accuracy. 

 
 The Frequency is based on operating experience and is consistent with 

the typical industry refueling cycle. 
 
 
REFERENCES 1.  Deleted. 
 

2. NUREG-1366, "Improvements to Technical Specification 
Surveillance Requirements," December, 1992. 
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SURVEILLANCE  SR  3.3.7.4  (continued) 
REQUIREMENTS 
 months.  The 18 month Frequency is adequate, based on industry 

operating experience, and is consistent with the typical refueling cycle, 
which provides the plant conditions necessary for testing. 

 
 
 SR  3.3.7.5 
 
 SR 3.3.7.5 is the performance of a SLAVE RELAY TEST.  The SLAVE 

RELAY TEST is the energizing of the slave relays.  Contact operation is 
verified either by a continuity check of the circuit containing the slave 
relay, or by verification of proper operation of the end device during the 
supported equipment simulated or actual automatic actuation test.  This 
test is performed every 18 months.  The 18 month Frequency is 
adequate, based on industry operating experience, and is consistent with 
the typical refueling cycle, which provides the plant conditions necessary 
for testing. 

 
 
 SR  3.3.7.6 
 
 A CHANNEL CALIBRATION is performed every 18 months.  CHANNEL 

CALIBRATION is a complete check of the instrument loop, including the 
sensor.  The test verifies that the channel responds to a measured 
parameter within the necessary range and accuracy. 

 
 The Frequency is based on operating experience. 
 
 
REFERENCES 1. WCAP-10271-P-A, Supplement 2, Rev. 1, June 1990. 
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SURVEILLANCE SR  3.3.8.1  (continued) 
REQUIREMENTS  

that the sensor or the signal processing equipment has drifted outside its 
limit. 

 
The Frequency is based on operating experience that demonstrates 
channel failure is rare.  The CHANNEL CHECK supplements less formal, 
but more frequent, checks of channels during normal operational use of 
the displays associated with the LCO required channels. 

 
 

SR  3.3.8.2 
 

SR 3.3.8.2 is the performance of a COT.  A COT is performed on each 
required channel to ensure the entire channel, with the exception of the 
transmitter sensing device, will perform the intended Function.  Setpoints 
must be found within the tolerances and Allowable Values specified in 
Table 3.3.8-1. 

 
The difference between the current "as found" values and the previous 
test "as left" values must be consistent with the drift allowance used in the 
setpoint methodology (Ref. 4).  The setpoint must be left set consistent 
with the assumptions of the setpoint methodology (Ref. 4). 

 
The "as found" and "as left" values must also be recorded and reviewed 
for consistency with the assumptions of the surveillance interval extension 
analysis in Reference 3 when applicable. 

 
The Frequency of 92 days is justified in Reference 3. 

 
 

SR  3.3.8.3 
 

SR 3.3.8.3 is the performance of a TADOT.  This test is a check of AFW 
automatic pump start on loss of offsite power, undervoltage RCP, and trip 
of all MFW pumps Functions.  It is performed every 24 months.  Each 
applicable Actuation Function is tested up to, and including, the end 
device start circuitry.  In some instances, the test includes actuation of the 
end device (i.e., pump starts, valve cycles, etc.).  As noted, this SR 
requires the injection of a simulated or actual signal for the Trip of Main 
Feedwater 
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BASES 
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SURVEILLANCE SR  3.3.8.3  (continued) 
REQUIREMENTS  

Pumps Function.  The injection of the signal should be as close to the 
sensor as practical.  The Frequency is adequate, based on industry 
operating experience and is consistent with the typical refueling cycle. 

 
SR  3.3.8.4 

 
SR  3.3.8.4 is the performance of a CHANNEL CALIBRATION.  A 
CHANNEL CALIBRATION is performed every 24 months, or 
approximately at every refueling.  CHANNEL CALIBRATION is a 
complete check of the instrument loop, including the sensor.  The test 
verifies that the channel responds to measured parameter within the 
necessary range and accuracy. 

 
CHANNEL CALIBRATIONS must be performed consistent with the 
assumptions of the unit specific setpoint methodology (Ref. 4).  The 
difference between the current "as found" values and the previous test 
"as left" values must be consistent with the drift allowance used in the 
setpoint methodology (Ref. 4). 

 
The Frequency of 24 months is based on the assumption of an 24 month 
calibration interval in the determination of the magnitude of equipment 
drift in the setpoint methodology (Ref. 4). 

 
 
REFERENCES  1. UFSAR, Section 7.3.1 
 

2. UFSAR, Section 3.1 
 

3. WCAP-10271-P-A, Supplement 2, Rev. 1., June 1990 
 

4. EGR-NGGC-0153, Engineering Instrument Setpoints 
 
 



 RCS Pressure, Temperature, and Flow DNB Limits 
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BASES 
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APPLICABLE result in meeting the DNBR criterion. This is the acceptance limit for the  
SAFETY ANALYSES RCS DNB parameters.  Changes to the unit that could impact these  
(continued) parameters must be assessed for their impact on the DNBR criteria.  The 

transients analyzed for include loss of coolant flow events and dropped or 
stuck rod events.  A key assumption for the analysis of these events is 
that the core power distribution is within the limits of LCO 3.1.6, "Control 
Bank Insertion Limits"; LCO 3.2.3, "AXIAL FLUX DIFFERENCE (AFD)"; 
and LCO 3.2.4, "QUADRANT POWER TILT RATIO (QPTR)." 

 
The pressurizer pressure limit and the RCS average temperature limit 
correspond to the analytical limits used in the safety analyses, with 
allowance for measurement uncertainty. 

 
The RCS DNB parameters satisfy Criterion 2 of the NRC Policy 
Statement. 

 
 
LCO This LCO specifies limits on the monitored process variables - pressurizer 

pressure, RCS average temperature, and RCS total flow rate - to ensure 
the core operates within the limits assumed in the safety analyses.  The 
variables are contained in the COLR to provide operating and analysis 
flexibility from cycle to cycle.  However, the minimum RCS flow is retained 
in the TS LCO.  Operating within these limits will result in meeting the 
DNBR criterion in the event of a DNB limited transient. 

 
RCS total flow rate contains a measurement error based on performing a 
precision heat balance and using the result to calibrate the RCS flow rate 
indicators.   

 
The numerical values for pressure, temperature, and flow rate specified in 
the COLR are given for the measurement location and have not been 
adjusted for instrument error. 

 
 
APPLICABILITY In MODE 1, the limits on pressurizer pressure, RCS coolant average 

temperature, and RCS flow rate must be maintained during steady state 
operation in order to ensure DNBR criteria will be met in the event of an 
unplanned loss of forced coolant flow or other DNB limited transient.  In 
all 
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APPLICABILITY other MODES, the power level is low enough that DNB is not a 
  (continued) concern. 
 

A Note has been added to indicate the limit on pressurizer pressure is not 
applicable during short term operational transients such as a THERMAL 
POWER ramp increase > 5% RTP per minute or a THERMAL POWER 
step increase > 10% RTP.  These conditions represent short term 
perturbations where actions to control pressure variations might be 
counterproductive.  Also, since they represent transients initiated from 
power levels < 100% RTP, an increased DNBR margin exists to offset 
the temporary pressure variations. 

 
The DNBR limit is provided in SL 2.1.1, "Reactor Core SLs."  The 
conditions which define the DNBR limit are less restrictive than the limits 
of this LCO, but violation of a Safety Limit (SL) merits a stricter, more 
severe Required Action.  Should a violation of this LCO occur, the 
operator must check whether or not an SL may have been exceeded. 

 
 
ACTIONS A.1 
 

RCS pressure and RCS average temperature are controllable and 
measurable parameters.  With one or both of these parameters not within 
LCO limits, action must be taken to restore parameter(s). 

 
RCS total flow rate is not a controllable parameter and is not expected to 
vary during steady state operation.  If the indicated RCS total flow rate is 
below the LCO limit, power must be reduced, as required by Required 
Action B.1, to restore DNB margin and eliminate the potential for violation 
of the accident analysis bounds. 

 
The 2 hour Completion Time for restoration of the parameters provides 
sufficient time to adjust plant parameters, to determine the cause for the 
off normal condition, and to restore the readings within limits, and is 
based on plant operating experience. 
 



 RCS Pressure, Temperature, and Flow DNB Limits 
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SURVEILLANCE SR  3.4.1.3  (continued) 
REQUIREMENTS 

sufficient to regularly assess potential degradation and to verify operation 
within safety analysis assumptions. 

 
 

SR  3.4.1.4 
 

Measurement of RCS total flow rate by performance of a precision 
calorimetric heat balance once every 24 months allows the installed RCS 
flow instrumentation to be calibrated and verifies the actual RCS flow rate 
is greater than or equal to the minimum required RCS flow rate. 

 
The Frequency of 24 months reflects the importance of verifying flow after 
a refueling outage when the core has been altered, which may have 
caused an alteration of flow resistance. 

 
This SR is modified by a Note that allows entry into MODE 1, without 
having performed the SR, and placement of the unit in the best condition 
for performing the SR.  The Note states that the SR is not required to be 
performed until 24 hours after ≥ 90% RTP.  This exception is appropriate 
since the heat balance requires the plant to be at a minimum of 90% RTP 
to obtain the stated RCS flow accuracies.  The Surveillance shall be 
performed within 24 hours after reaching 90% RTP. 

 
 
REFERENCES 1. UFSAR, Chapter 15. 
 

2. UFSAR, Section 4.4.2. 
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B 3.4  REACTOR COOLANT SYSTEM (RCS) 
 
B 3.4.7  RCS Loops - MODE 5, Loops Filled 
 
 
BASES 
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BACKGROUND In MODE 5 with the RCS loops filled, the primary function of the reactor 
coolant is the removal of decay heat and transfer this heat either to the 
steam generator (SG) secondary side coolant or the component cooling 
water via the residual heat removal (RHR) heat exchangers.  While the 
principal means for decay heat removal is via the RHR System, the SGs 
are specified as a backup means for redundancy when the RCS is not 
vented.  Even though the SGs cannot produce steam in this MODE, they 
are capable of being a heat sink due to their large contained volume of 
secondary water.  As long as the SG secondary side water is at a lower 
temperature than the reactor coolant, heat transfer will occur.  The rate of 
heat transfer is directly proportional to the temperature difference.  The 
RCS must be capable of being pressurized for latent heat removal 
through the SGs to be a viable method of decay heat removal (Ref. 1).  
SGs used for decay heat removal must have their SG U-tubes 
vented/swept of non-condensable gases. The secondary function of the 
reactor coolant is to act as a carrier for soluble neutron poison, boric acid. 

 
 In MODE 5 with RCS loops filled, the reactor coolant is circulated by 

means of two RHR trains connected to the RCS, each train containing an 
RHR heat exchanger, an RHR pump, and appropriate flow and 
temperature instrumentation for control, protection, and indication.  One 
RHR pump circulates the water through the RCS at a sufficient rate to 
prevent boric acid stratification. 

 
 The number of trains in operation can vary to suit the operational needs.  

The intent of this LCO is to provide forced flow from at least one RHR 
train for decay heat removal and transport.  The flow provided by one 
RHR train is adequate for decay heat removal.  The other intent of this 
LCO is to require that a second path be available to provide redundancy 
for heat removal. 

 
 The LCO provides for redundant paths of decay heat removal capability.  

The first path can be an RHR train that must be OPERABLE and in 
operation.  The second path can be another OPERABLE RHR train or 
maintaining one SG with secondary side 
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SURVEILLANCE SR  3.4.9.1  (continued) 
REQUIREMENTS 

limit to provide a minimum space for a steam bubble.  The Surveillance is 
performed by observing the indicated level.  The Frequency of 12 hours 
corresponds to verifying the parameter each shift.  The 12 hour interval 
has been shown by operating practice to be sufficient to regularly assess 
level for any deviation and verify that operation is within safety analyses 
assumptions.  Alarms are also available for early detection of abnormal 
level indications. 

 
 

SR  3.4.9.2 
 

The SR is satisfied when the power supplies are demonstrated to be 
capable of producing the minimum power and the associated pressurizer 
heaters are verified to be at their design rating.  This may be done by 
testing the power supply output and heater current, or by performing an 
electrical check on heater element continuity and resistance.  The 
Frequency of 24 months is considered adequate to detect heater 
degradation and has been shown by operating experience to be 
acceptable. 

 
 

SR  3.4.9.3 
 

This Surveillance demonstrates that the heaters can be manually 
transferred from the normal to the emergency power supply and 
energized.  The Frequency of 24 months is based on a typical fuel cycle 
and is consistent with similar verifications of emergency power supplies. 

 
 
REFERENCES 1. UFSAR, Chapter 15. 
 

2. NUREG-0737, November 1980. 
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ACTIONS A.1  (continued) 
 
 coincident with an RCS overpressure event could challenge the integrity 

of the pressure boundary. 
 
 
 B.1 and B.2 
 
 If the Required Action of A.1 cannot be met within the required 

Completion Time or if two or more pressurizer safety valves are 
inoperable, the plant must be brought to a MODE in which the 
requirement does not apply.  To achieve this status, the plant must be 
brought to at least MODE 3 within 6 hours and to MODE 4 within 
12 hours.  The allowed Completion Times are reasonable, based on 
operating experience, to reach the required plant conditions from full 
power conditions in an orderly manner and without challenging plant 
systems.  With any RCS cold leg temperatures at or below 350ºF, 
overpressure protection is provided by the LTOP System.  The change 
from MODE 1, 2, or 3 to MODE 4 reduces the RCS energy (core power 
and pressure), lowers the potential for large pressurizer insurges, and 
thereby removes the need for overpressure protection by three 
pressurizer safety valves. 

 
 
SURVEILLANCE SR  3.4.10.1 
REQUIREMENTS 
 SRs are specified in the INSERVICE TESTING PROGRAM.  Pressurizer 

safety valves are to be tested in accordance with the requirements of 
Section XI of the ASME Code (Ref. 4), which provides the activities and 
Frequencies necessary to satisfy the SRs.  No additional requirements 
are specified. 

 
 
REFERENCES 1. ASME, Boiler and Pressure Vessel Code, Section III. 
 
 2. UFSAR, Chapter 15. 
 
 3. WCAP-7769, Rev. 1, June 1972. 
 
 4. ASME, Boiler and Pressure Vessel Code, Section XI. 
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SURVEILLANCE SR  3.4.11.1 
REQUIREMENTS 
 Block valve cycling verifies that the valve(s) can be opened and closed if 

needed.  The basis for the Frequency of 92 days is the ASME Code, 
Section XI (Ref. 3).  If the block valve is closed to isolate a PORV that is 
capable of being manually cycled, the OPERABILITY of the block valve is 
of importance, because opening the block valve is necessary to permit 
the PORV to be used for manual control of reactor pressure.  If the block 
valve is closed to isolate an inoperable PORV that is incapable of being 
manually cycled, the maximum Completion Time to restore the PORV and 
open the block valve is 72 hours, which is well within the allowable limits 
(25%) to extend the block valve Frequency of 92 days. Furthermore, 
these test requirements would be completed by the reopening of a 
recently closed block valve upon restoration of the PORV to OPERABLE 
status. 

 
 The Note modifies this SR by stating that it is not required to be met with 

the block valve closed, in accordance with the Required Action of this 
LCO. 

 
 
 SR  3.4.11.2 
 
 SR 3.4.11.2 requires a complete cycle of each PORV.  Operating a 

PORV through one complete cycle ensures that the PORV can be 
manually actuated.  Testing the PORVs in MODE 3 is required in order to 
simulate the temperature and pressure environmental effects on PORVs. 
 In the HBRSEP Unit No. 2 PORV design, testing in MODE 4 or MODE 5 
is not considered to be a representative test for assessing PORV 
performance under normal plant operating conditions.  The Frequency of 
24 months is based on a typical refueling cycle and industry accepted 
practice. 

 
 The Note provides guidance to perform this SR within 12 hours of 

entering MODE 3.  This allows adequate time to establish proper plant 
conditions and ensures the SR is performed in a timely manner. 
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SURVEILLANCE SR  3.4.11.3 
REQUIREMENTS 
  (continued) Operating the solenoid air control valves and check valves on the 

nitrogen accumulators ensures the PORV control system actuates 
properly when called upon.  The Frequency of 24 months is based on a 
typical refueling cycle and the Frequency of the other Surveillances used 
to demonstrate PORV OPERABILITY. 

 
 
 SR  3.4.11.4 
 
 The Surveillance demonstrates that the accumulators are capable of 

supplying sufficient nitrogen to operate the PORVs if they are needed for 
RCS pressure control, and normal nitrogen and the backup instrument air 
systems are not available.  Backup instrument air is supplied when the 
accumulator reaches its low pressure setpoint.  This SR must be 
performed by isolating the normal air and nitrogen supplies from the 
PORVs.  The Frequency of 24 months is based on a typical refueling 
cycle and industry accepted practice. 

 
 
REFERENCES 1. UFSAR, Section 15.6. 
 
 2. Generic Letter 90-06, "Resolution of Generic Issue 70, `Power-

Operated Relief Valve and Block Valve Reliability,' and Generic 
Issue 94, `Additional Low-Temperature Overpressure Protection 
for Light-Water Reactors,' Pursuant to 10 CFR 50.54(f)," dated 
June 25, 1990. 

 
 3. ASME, Boiler and Pressure Vessel Code, Section XI. 
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BACKGROUND RCS Vent Requirements 
  (continued) 
 Once the RCS is depressurized, a vent exposed to the containment 

atmosphere will maintain the RCS at containment ambient pressure in an 
RCS overpressure transient, if the relieving requirements of the transient 
do not exceed the capabilities of the vent.  Thus, the vent path must be 
capable of relieving the flow resulting from the limiting LTOP mass or heat 
input transient, and maintaining pressure below the P/T limits.  The 
required vent capacity may be provided by one or more vent paths. 

 
 The vent path(s) must be above the level of reactor coolant, so as not to 

drain the RCS when open. 
 
 
APPLICABLE Safety analyses (Ref. 3) demonstrate that the reactor vessel 
SAFETY ANALYSES is adequately protected against exceeding the Reference 1 P/T limits.  In 

MODES 1, 2, and 3, the pressurizer safety valves will prevent RCS 
pressure from exceeding the Reference 1 limits.  At about 350ºF and 
below, overpressure prevention falls to two OPERABLE RCS relief valves 
or to a depressurized RCS and a sufficient sized RCS vent.  Each of 
these means has a limited overpressure relief capability. 

 
 The actual temperature at which the pressure in the P/T limit curve falls 

below the pressurizer safety valve setpoint increases as the reactor 
vessel material toughness decreases due to neutron embrittlement.  Each 
time the P/T limit curves are revised, the LTOP System must be 
re-evaluated to ensure its functional requirements can still be met using 
the RCS relief valve method or the depressurized and vented RCS 
condition. 

 
 Any change to the RCS must be evaluated against the Reference 3 

analyses to determine the impact of the change on the LTOP acceptance 
limits. 
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LCO This LCO requires that the LTOP System be OPERABLE.  The LTOP 
System is OPERABLE when the minimum coolant input and pressure 
relief capabilities are OPERABLE.  Violation of this LCO could lead to the 
loss of low temperature overpressure mitigation and violation of the 
Reference 1 limits as a result of an operational transient. 

 
 To limit the coolant input capability consistent with assumptions of the 

analysis when the RCS is not depressurized and RCS vent is not 
established, the LCO requires all accumulator discharge isolation valves 
closed and immobilized when accumulator pressure is greater than or 
equal to the maximum RCS pressure for the existing RCS cold leg 
temperature allowed in the LTOP analyses, no more than one SI pump be 
capable of injecting into the RCS with all RCS cold leg temperatures 
≥ 175ºF, and no SI pumps be capable of injecting into the RCS with any 
RCS cold leg temperature < 175ºF.   

 
 The elements of the LCO that provide low temperature overpressure 

mitigation through pressure relief are: 
 
 a. Two OPERABLE PORVs; or 
 
  A PORV is OPERABLE for LTOP when its block valve is open, its 

lift setpoint is within the limit required by the LTOP analyses and 
testing proves its ability to open at this setpoint, and motive power 
is available to the PORV and its control circuits. 

 
 b. A depressurized RCS and an RCS vent. 
 
  An RCS vent is OPERABLE when open with an area of 

≥ 4.4 square inches.  When the RCS is depressurized and a 
4.4 square inch RCS vent is established, the LCO restrictions 
regarding SI injection capability are not required to be met. 

 
 Each of these methods of overpressure prevention is capable of 

mitigating the limiting LTOP transient. 
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SURVEILLANCE SR  3.4.12.6  (continued) 
REQUIREMENTS 
 To provide operators flexibility during MODE 4 transition activities a note 

has been added indicating that this SR is not required to be performed 
until 12 hours after decreasing RCS cold leg temperature to  ≤ 350°F. The 
12 hour FREQUENCY considers the unlikelihood of a low temperature 
overpressure event during this time. The COT is required to be performed 
within 12 hours after entering the LTOP MODES when the PORV lift 
setpoint is reduced to the LTOP setting. The 31 day FREQUENCY 
considers experience with equipment reliability. 

 
 
 SR  3.4.12.7 
 
 Performance of a CHANNEL CALIBRATION on each required PORV 

actuation channel is required every 24 months to adjust the whole 
channel so that it responds and the valve opens within the required range 
and accuracy to known input. 

 
 
REFERENCES 1. 10 CFR 50, Appendix G. 
 
 2. Generic Letter 88-11. 
 
 3. UFSAR, Chapter 5. 
 
 4. Letter, RNP-RA/96-0141, CP&L (R. M. Krich) to NRC, "Request 

for Technical Specifications Change, Conversion to Improved 
Standard Technical Specifications Consistent with NUREG-1431, 
`Standard Technical Specifications-Westinghouse Plants,' 
Revision 1," August 30, 1996, Enclosure 5. 

 
 5. Letter, NG-77-1215, CP&L (B. J. Furr) to NRC (R. W. Reid), 
                                              "Reactor Vessel Overpressurization Protection," October 31, 1977. 
 
 6. Letter, NG-77-1426, CP&L (E. E. Utley) to NRC (R. W. Reid), 

"Response to Overpressure Protection System Questions," 
December 15, 1977. 
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SURVEILLANCE  SR  3.4.14.1  (continued) 
REQUIREMENTS 

To satisfy ALARA requirements, leakage may be measured indirectly (as 
from the performance of pressure indicators) if accomplished in 
accordance with approved procedures and supported by computations 
showing that the method is capable of demonstrating valve compliance 
with the leakage criteria. Leakage rates > 1.0 gpm and ≤ 5.0 gpm are 
considered unacceptable if the latest measured rate exceeds the rate 
determined by the previous test by an amount that reduces the margin 
between measured leakage rate and the 5.0 gpm limit by ≥ 50%.  
Leakage rates > 5.0 gpm are considered to be unacceptable. 

 
More than one valve may be tested in parallel.  The combined leakage 
must be within the limits of this SR.  In addition, the minimum differential 
pressure when performing the SR shall not be < 150 psid.  For two PIVs 
in series, the leakage requirement applies to each valve individually and 
not to the combined leakage across both valves.  If the PIVs are not 
individually leakage tested, one valve may have failed completely and not 
be detected if the other valve in series meets the leakage requirement.  In 
this situation, the protection provided by redundant valves would be lost. 

 
Testing is to be performed every 24 months, a typical refueling cycle.  
Testing must also be performed once prior to entering MODE 2 whenever 
the unit has been in MODE 5 for at least 7 days if leakage testing has not 
been performed in the previous 9 months.   

 
n addition, testing must be performed once after the valve has been 
opened by flow or exercised to ensure tight reseating.  PIVs disturbed in 
the performance of this Surveillance should also be tested unless it has 
been established per Note 3 that an infinite testing loop cannot practically 
be avoided.  Testing must be performed within 24 hours after the valve 
has been reseated if in MODES 1 or 2, or prior to entry into MODE 2 if not 
in MODES 1 or 2 at the end of the 24 hour period.  Within 24 hours is a 
reasonable and practical time limit for performing this test after opening or 
reseating a valve. 
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SURVEILLANCE SR  3.4.14.1  (continued) 
REQUIREMENTS 

The leakage limit is to be met at the RCS pressure associated with 
MODES 1 and 2.  This permits leakage testing at high differential 
pressures with stable conditions not possible in the MODES with lower 
pressures. 

 
Entry into MODES 3 and 4 is allowed to establish the necessary 
differential pressures and stable conditions to allow for performance of 
this Surveillance.  The Note that allows this provision is complementary to 
the Frequency of prior to entry into MODE 2 whenever the unit has been 
in MODE 5 for 7 days or more, if leakage testing has not been performed 
in the previous 9 months.  In addition, this Surveillance is not required to 
be performed on the RHR System when the RHR System is aligned to the 
RCS in the shutdown cooling mode of operation.  PIVs contained in the 
RHR shutdown cooling flow path must be leakage rate tested after RHR 
is secured and stable unit conditions and the necessary differential 
pressures are established. 

 
 
 SR  3.4.14.2 
 

Verifying that the RHR interlock is OPERABLE ensures that RCS 
pressure will not pressurize the RHR system beyond 125% of its design 
pressure of 600 psig.  The interlock setpoint prevents the valves from 
being opened and is set so the actual RCS pressure must be < 474 psig 
to open the valves.  This setpoint ensures the RHR design pressure will 
not be exceeded and the RHR relief valves will not lift.  The 24 month 
Frequency is based on the need to perform the Surveillance under 
conditions that apply during a plant outage.  The 24 month Frequency is 
also acceptable based on consideration of the design reliability (and 
confirming operating experience) of the equipment. 

 
 
REFERENCES 1. 10 CFR 50.2. 
 
 2. 10 CFR 50.55a(c). 
 
 3. UFSAR, Section 3.1. 
 
 4. WASH-1400 (NUREG-75/014), Appendix V, October 1975. 
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SURVEILLANCE SR  3.4.15.3, SR  3.4.15.4, and SR  3.4.15.5 
REQUIREMENTS 
  (continued) These SRs require the performance of a CHANNEL CALIBRATION for 

each of the required RCS leakage detection instrumentation channels.  
The calibration verifies the accuracy of the instrument string, including the 
instruments located inside containment.  The Frequency of 24 months is a 
typical refueling cycle and considers channel reliability.   

 
 Again, operating experience has proven that this Frequency is acceptable. 
 
 
REFERENCES 1. UFSAR, Section 3.1. 
 
 2. UFSAR, Section 5.2. 
 
 
 



 CVCS 
B 3.4.17 

 
 
BASES 
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ACTIONS F.1 and F.3  (continued) 
 
 required plant conditions from full power conditions in an orderly manner 

and without challenging plant systems. 
 
 
SURVEILLANCE SR  3.4.17.1 
REQUIREMENTS 
 Verification of seal injection to the RCP seals ensures that adequate 

cooling to the RCP seals is maintained.  Verification of seal injection flow 
is accomplished by direct measurement of seal injection flow or by other 
means as defined in procedures.  A 12 hour Frequency is considered 
reasonable in view of other administrative controls and the existence of 
plant alarms that will ensure that an undetected loss of seal injection for 
more than a short time is unlikely.   

 
 

SR  3.4.17.2 
 
 Verification of seal injection flow to the RCP seals via the Makeup Water 

Pathways ensures that adequate cooling to the RCP seals can be 
maintained from the RWST.  An 24 month Frequency is considered 
reasonable considering the unlikely failure mechanisms associated with 
passive piping and operation of the two valves. 

 
 Verification of OPERABILITY of the Makeup Water Pathways from the 

RWST is also satisfied by SR 3.5.4.2, which verifies an adequate 
inventory of makeup water. 

 
 
REFERENCES 1. UFSAR Paragraph 9.3.4. 
 
 2. CP&L Letter to NRC, 'Submittal of Independent Plant Examination 

(IPE)," dated August 31, 1992. 
 
 

 



 ECCS - Operating 
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SURVEILLANCE SR 3.5.2.2 
REQUIREMENTS 
  (continued) Verifying the correct alignment for manual, power operated, and 

automatic valves in the ECCS flow paths provides assurance that the 
proper flow paths will exist for ECCS operation.  This SR does not apply 
to valves that are locked, sealed, or otherwise secured in position, since 
these were verified to be in the correct position prior to locking, sealing, or 
securing.  A valve that receives an actuation signal is allowed to be in a 
nonaccident position provided the valve will automatically reposition 
within the proper stroke time.  This Surveillance does not require any 
testing or valve manipulation.  Rather, it involves verification that those 
valves capable of being mispositioned are in the correct position.  The 
31 day Frequency is appropriate because the valves are operated under 
administrative control, and an improper valve position would only affect a 
single train.  This Frequency has been shown to be acceptable through 
operating experience. 

 
 
 SR  3.5.2.3  
 
 Periodic surveillance testing of ECCS pumps to detect gross degradation 

caused by impeller structural damage or other hydraulic component 
problems is required by Section XI of the ASME Code.  This type of 
testing may be accomplished by measuring the pump developed head at 
only one point of the pump characteristic curve.  This verifies both that the 
measured performance is within an acceptable tolerance of the original 
pump baseline performance and that the performance at the test flow is 
greater than or equal to the performance assumed in the plant safety 
analysis.  This ensures that pump performance is consistent with the 
pump curve.  SRs are specified in the INSERVICE TESTING PROGRAM, 
which encompasses Section XI of the ASME Code.  Section XI of the 
Code provides the activities and Frequencies necessary to satisfy the 
requirements. 

 
 
 SR  3.5.2.4 and SR  3.5.2.5 
 
 These Surveillances demonstrate that each automatic ECCS valve 

actuates to the required position on an actual or 
 



 ECCS - Operating 
 B 3.5.2 
 
 
BASES 
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SURVEILLANCE SR  3.5.2.4 and SR  3.5.2.5  (continued) 
REQUIREMENTS 
 simulated SI signal and that each ECCS pump starts on receipt of an 

actual or simulated SI signal.  This Surveillance is not required for valves 
that are locked, sealed, or otherwise secured in the required position 
under administrative controls.  The 24 month Frequency is based on the 
need to perform these Surveillances under the conditions that apply 
during a plant outage and the potential for unplanned plant transients if 
the Surveillances were performed with the reactor at power.  The 
24 month Frequency is also acceptable based on consideration of the 
design reliability (and confirming operating experience) of the equipment. 
 The actuation logic is tested as part of ESF Actuation System testing, 
and equipment performance is monitored as part of the INSERVICE 
TESTING PROGRAM.  

 
 
 SR  3.5.2.6 
 
 Periodic inspections of the containment sump suction inlet ensure that it 

is unrestricted and stays in proper operating condition.  The 24 month 
Frequency is based on the need to perform this Surveillance under the 
conditions that apply during a plant outage, on the need to have access to 
the location, and because of the potential for an unplanned transient if the 
Surveillance were performed with the reactor at power.  This Frequency 
has been found to be sufficient to detect abnormal degradation and is 
confirmed by operating experience. 

 
 
 SR  3.5.2.7 
 
 Verification of proper valve position ensures the proper flow path is 

established for the LHSI system following operation in RHR mode.  The 
Frequency of 31 days is commensurate with the accessibility and 
radiation levels involved in performing the surveillance (Ref. 6). 

 
 
 SR  3.5.2.8 
 
 Verification of proper valve position ensures the proper flow path is 

established for the LHSI system following operation in RHR mode.  The 
Frequency of 92 days is based on 

 



 Containment Isolation Valves 
 B 3.6.3 
BASES   
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LCO Containment isolation valves form a part of the containment boundary.  
The containment isolation valves' safety function is related to minimizing 
the loss of reactor coolant inventory and establishing the containment 
boundary during a DBA. 

  
 The automatic power operated isolation valves are required to have 

isolation times within limits and to actuate on an automatic isolation 
signal.  The inboard 42 inch purge valves must have blocks installed to 
prevent full opening and actuate closed on an automatic signal.  The 
valves covered by this LCO are listed along with their associated stroke 
times in the INSERVICE TESTING PROGRAM. 

 
 The normally closed isolation valves are considered OPERABLE when 

manual valves are closed, automatic valves are de-activated and secured 
in their closed position, or blind flanges are in place. 

 
 This LCO provides assurance that the containment isolation valves and 

purge valves will perform their designed safety functions to minimize the 
loss of reactor coolant inventory and establish the containment boundary 
during accidents. 

 
 
APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of radioactive 

material to containment.  In MODES 5 and 6, the probability and 
consequences of these events are reduced due to the pressure and 
temperature limitations of these MODES.  Therefore, the containment 
isolation valves are not required to be OPERABLE in MODE 5.  The 
requirements for containment isolation valves during MODE 6 are 
addressed in LCO 3.9.4, "Containment Penetrations." 

 
 
ACTIONS The ACTIONS are modified by a Note allowing penetration flow paths, to 

be unisolated intermittently under administrative controls.  These 
administrative controls consist of stationing a dedicated operator at the 
valve controls, who is in continuous communication with the control room. 
In this way, the penetration can be rapidly isolated when a need for 
containment isolation is indicated. 

 



 Containment Isolation Valves 
 B 3.6.3 
BASES   
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SURVEILLANCE SR  3.6.3.1  (continued) 
REQUIREMENTS 
 safety related considerations (equipment or personnel) to support plant 

operations and maintenance activities within containment.  Examples of 
this may include operating the valves to reduce activity to increase stay 
times, eliminate the need for respiratory protective equipment, reduce 
ambient temperatures during hot months, to increase the effectiveness of 
workers and to minimize occupational effects of necessary, non-routine 
activities in containment, or for Surveillances that require the valves to be 
open.  The valves are capable of closing in the environment following a 
LOCA.  Therefore, these valves are allowed to be open for limited periods 
of time.  The 31 day Frequency is consistent with other containment 
isolation valve requirements discussed in SR 3.6.3.3.  Since it is not 
operationally necessary, it is desirable to preclude the 42 inch valves and 
6 inch valves from being open at the same time.  A Note to this SR 
restricts the 6 inch and 42 inch valves from being open simultaneously. 

 
 
 SR  3.6.3.2 
 
 This SR requires verification that each containment isolation manual valve 

and blind flange located outside containment and not locked, sealed or 
otherwise secured and required to be closed during accident conditions is 
closed. The SR helps to ensure that post accident leakage of radioactive 
fluids or gases outside of the containment boundary is within design limits. 
This SR does not require any testing or valve manipulation.  Rather, it 
involves verification, through a system walkdown, that those containment 
isolation valves outside containment and capable of being mispositioned 
are in the correct position.  Since verification of valve position for 
containment isolation valves outside containment is relatively easy, the 
31 day Frequency is applicable to containment isolation valves (except 
Penetration Pressurization System valves with a diameter ≤ 3/8 inch) and 
blind flanges.  The 24 month Frequency is applicable to Penetration 
Pressurization System valves with a diameter ≤ 3/8 inch.  These 
Frequencies are based on engineering judgment and were chosen to 
provide added assurance of the correct positions.  The 24 month 
Frequency for Penetration Pressurization System valves ≤ 3/8 inch in 
diameter is considered acceptable based on the low 
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SURVEILLANCE  SR  3.6.3.3  (continued) 
REQUIREMENTS 
 administrative means.  Allowing verification by administrative means is 

considered acceptable, since access to these areas is typically restricted 
during MODES 1, 2, 3, and 4, for ALARA reasons.  Therefore, the 
probability of misalignment of these containment isolation valves, once 
they have been verified to be in their proper position, is small. 

 
 
 SR  3.6.3.4 
 
 Verifying that the isolation time of each automatic power operated 

containment isolation valve is within limits is required to demonstrate 
OPERABILITY.  The isolation time test ensures the valve will isolate in a 
time period less than or equal to that assumed in the safety analyses.  
The isolation time and Frequency of this SR are in accordance with the 
Inservice Testing (IST) Program.  In addition to the INSERVICE TESTING 
PROGRAM testing frequency, the 42 inch purge supply and exhaust 
valves will be tested prior to use if not tested within the previous quarter.  
Otherwise, the 42 inch purge supply and exhaust valves are not cycled 
quarterly only for testing purposes. 

 
 
 SR  3.6.3.5 
  
 Automatic containment isolation valves close on a containment isolation 

signal to prevent leakage of radioactive material from containment 
following a DBA.  This SR ensures that each automatic containment 
isolation valve will actuate to its isolation position on a containment 
isolation signal.  This surveillance is not required for valves that are 
locked, sealed, or otherwise secured in the required position under 
administrative controls.  The 24 month Frequency is based on the need to 
perform this Surveillance under the conditions that apply during a plant 
outage and the potential for an unplanned transient if the Surveillance 
were performed with the reactor at power.  Operating experience has 
shown that these components usually pass this Surveillance when 
performed at the 24 month Frequency.  Therefore, the Frequency was 
concluded to be acceptable from a reliability standpoint. 
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SURVEILLANCE SR  3.6.3.6 
REQUIREMENTS 
  (continued) Verifying that each 42 inch inboard containment purge valve is blocked to 

restrict opening to ≤ 70º is required to ensure that the valves can close 
under DBA conditions within the times assumed in the analyses of 
References 1 and 2.  If a LOCA occurs, the purge valves must close to 
maintain containment leakage within the values assumed in the accident 
analysis.  At other times when purge valves are required to be capable of 
closing (e.g., during movement of irradiated fuel assemblies), 
pressurization concerns are not present, thus the purge valves can be 
fully open.  The 24 month Frequency is appropriate because the blocking 
devices are typically removed only during a refueling outage. 

 
 
REFERENCES 1. UFSAR, Chapter 15. 
 
 2. UFSAR, Section 6.2. 
 
 3. Standard Review Plan 6.2.4. 
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SURVEILLANCE SR  3.6.6.3  (continued) 
REQUIREMENTS 
 train redundancy available, and the low probability of a significant 

degradation of flow occurring between surveillances. 
 
 
 SR  3.6.6.4 
 
 Verifying each containment spray pump's developed head at the flow test 

point is greater than or equal to the required developed head ensures that 
spray pump performance has not degraded during the cycle.  Flow and 
differential pressure are normal tests of centrifugal pump performance 
required by Section XI of the ASME Code (Ref. 5).  Since the 
containment spray pumps cannot be tested with flow through the spray 
headers, they are tested on recirculation flow.  This test confirms pump 
performance is consistent with the pump design curve and is indicative of 
overall performance, by setting the pump head and measuring the test 
flow.  Such inservice tests confirm component OPERABILITY, trend 
performance, and detect incipient failures by indicating abnormal 
performance.  The Frequency of the SR is in accordance with the 
INSERVICE TESTING PROGRAM. 

 
 
 SR  3.6.6.5 and SR  3.6.6.6 
 
 These SRs require verification that each automatic containment spray 

valve actuates to its correct position and that each containment spray 
pump starts upon receipt of an actual or simulated actuation of a 
containment High - High pressure signal.  SR 3.6.6.5 is not required for 
valves that are locked, sealed, or otherwise secured in the required 
position under administrative controls.  SR 3.6.6.6 must be performed 
with the isolation valves in the spray supply lines at the containment and 
spray additive tank locked closed.  The 24 month Frequency is based on 
the need to perform these Surveillances under the conditions that apply 
during a plant outage and the potential for an unplanned transient if the 
Surveillances were performed with the reactor at power.  Operating 
experience has shown that these components usually pass the 
Surveillances when performed at the 24 month Frequency.  Therefore, 
the Frequency was concluded to be acceptable from a reliability 
standpoint. 

 



 Containment Spray and Cooling Systems 
 B 3.6.6 
 
 
BASES 
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SURVEILLANCE SR  3.6.6.7 
REQUIREMENTS 
  (continued) This SR requires verification that each containment cooling train actuates 

upon receipt of an actual or simulated safety 
 injection signal.  The 24 month Frequency is based on engineering 

judgment and has been shown to be acceptable through operating 
experience.  See SR 3.6.6.5 and SR 3.6.6.6, above, for further discussion 
of the basis for the 24 month Frequency. 

 
 
 SR  3.6.6.8 
 
 With the containment spray inlet valves closed and the spray header 

drained of any solution, low pressure air or smoke can be blown through 
test connections.  This SR ensures that each spray nozzle is 
unobstructed and provides assurance that spray coverage of the 
containment during an accident is not degraded.  Performance is required 
following activities which could result in nozzle blockage.  Such activities 
may include: (1) a major configuration change; or (2) a loss of foreign 
material control such that the final condition of the system cannot be 
assured.  The frequency is considered adequate due to the passive 
design of the nozzles, the stainless steel construction of the piping and 
nozzles, and the use of foreign material exclusion controls during system 
opening. 

 
 
REFERENCES 1. UFSAR, Section 3.1. 
 
 2. 10 CFR 50, Appendix K. 
 
 3. UFSAR, Section 6.2. 
 
 4. UFSAR, Section 9.4. 
 
 5. ASME, Boiler and Pressure Vessel Code, Section XI. 
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SURVEILLANCE SR  3.6.7.2 
REQUIREMENTS 
  (continued) To provide effective iodine removal, the containment spray must be an 

alkaline solution.  Since the RWST contents are normally acidic, the 
volume of the spray additive tank must provide a sufficient volume of 
spray additive to adjust pH for all water injected.  This SR is performed to 
verify the availability of sufficient NaOH solution in the Spray Additive 
System.  The 184 day Frequency was developed based on the low 
probability of an undetected change in tank volume occurring during the 
SR interval (the tank is isolated during normal unit operations).  Tank 
level is also indicated and alarmed in the control room, so that there is 
high confidence that a substantial change in level would be detected. 

 
 
 SR  3.6.7.3 
 

This SR provides verification of the NaOH concentration in the spray 
additive tank and is sufficient to ensure that the spray solution being 
injected into containment is at the correct pH level.  The 184 day 
Frequency is sufficient to ensure that the concentration level of NaOH in 
the spray additive tank remains above the limit.  This is based on the low 
likelihood of an uncontrolled change in concentration (the tank is normally 
isolated) and the probability that any substantial variance in tank volume 
will be detected. 

 
 

SR  3.6.7.4 
 

This SR provides verification that each automatic valve in the Spray 
Additive System flow path actuates to its correct position.  This 
Surveillance is not required for valves that are locked, sealed, or 
otherwise secured in the required position under administrative controls.  
The 24 month Frequency is based on the need to perform this 
Surveillance under the conditions that apply during a plant outage and the 
potential for an unplanned transient if the Surveillance were performed 
with the reactor at power.  Operating experience has shown that these 
components usually pass the Surveillance when performed at the 
24 month Frequency. Therefore, the Frequency was concluded to be 
acceptable from a reliability standpoint. 
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ACTIONS B.1 and B.2 
  (continued) 
 If the Required Actions and associated Completion Times are not met, 

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 6 hours and to MODE 5 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. 

 
 
SURVEILLANCE SR  3.6.8.1 
REQUIREMENTS 
 This SR verifies the IVSW tank has the necessary pressure to provide 

motive force to the seal water.  A pressure ≥ 46.2 psig ensures the 
containment penetration flowpaths that are sealed by the IVSW System 
are maintained at a pressure which is at least 1.1 times the calculated 
peak containment internal pressure (Pa) related to the design bases 
accident. Verification of the IVSW tank pressure on a Frequency of once 
per 12 hours is acceptable.  This Frequency is sufficient to ensure 
availability of IVSW.  Operating experience has shown this Frequency to 
be appropriate for early detection and correction of off normal trends.  

 
 
 SR  3.6.8.2 
 
 This SR verifies the IVSW tank has an initial volume of water necessary 

to provide seal water to the containment isolation valves served by the 
IVSW System.  An initial volume ≥ 85 gallons ensures the IVSW System 
contains the proper inventory to maintain the required seal.  Verification of 
IVSW tank level on a Frequency of once per 31 days is acceptable since 
tank level is continuously monitored by installed instrumentation and will 
alarm in the control room prior to level decreasing to 85 gallons. 

 
 
 SR  3.6.8.3 
 
 This SR verifies the stroke time of each automatic air 
 operated header injection solenoid valve is within limits. The frequency is 

specified by the INSERVICE TESTING PROGRAM, 
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SURVEILLANCE SR 3.6.8.3  (continued) 
REQUIREMENTS 
 and previous operating experience has shown that these valves usually 

pass the required test when performed.  
 
 SR  3.6.8.4 
 
 This SR ensures that automatic header injection valves actuate to the 

correct position on a simulated or actual signal.  The 24 month Frequency 
is based on the need to perform this Surveillance under the conditions 
that apply during a plant outage and the potential for an unplanned 
transient if the Surveillance were performed with the reactor at power.  
Operating experience has shown these components usually pass the 
Surveillance when performed at the 24 month Frequency. Therefore, the 
Frequency was concluded to be acceptable. 

 
 SR  3.6.8.5 
 
 This SR ensures the capability of the dedicated nitrogen bottles to 

pressurize the IVSW system independent of the Plant Nitrogen System.  
The 24 month Frequency is based on the need to perform this 
Surveillance under the conditions that apply during a plant outage and the 
potential for an unplanned transient if the Surveillance were performed 
with the reactor at power. 

 
 
 SR  3.6.8.6 
 
 Integrity of the IVSW seal boundary is important in providing assurance 

that the design leakage value required for the system to perform its 
sealing function is not exceeded.  The 24 month Frequency is based on 
the need to perform this Surveillance under the conditions that apply 
during a plant outage and the potential for an unplanned transient if the 
Surveillance were performed with the reactor at power.   
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APPLICABLE  event occurring from a partial power level may result in an 
SAFETY ANALYSES increase in reactor power that exceeds the combined steam 
  (continued) flow capacity of the turbine and the remaining OPERABLE MSSVs.  

Thus, for multiple inoperable MSSVs on the same steam generator it is 
necessary to prevent this power increase by lowering the Power Range 
Neutron Flux-High setpoint to an appropriate value.  When the Moderator 
Temperature Coefficient (MTC) is positive, the reactor power may 
increase above the initial value during an RCS heatup event (e.g., turbine 
trip).  Thus, for any number of inoperable MSSVs it is necessary to 
reduce the trip setpoint if a positive MTC may exist at partial power 
conditions. 

 
 The MSSVs satisfy Criterion 3 of the NRC Policy Statement. 
 
 
LCO The accident analysis assumes four MSSVs per steam generator are 

OPERABLE to provide overpressure protection for design basis 
transients occurring at 102% of the pre-Appendix K power uprate licensed 
power level of 2300 MWt (i.e., 2346 MWt).  The LCO, therefore, also 
requires that four MSSVs per steam generator be OPERABLE.   

 
 The OPERABILITY of the MSSVs is defined as the ability to open upon 

demand within the setpoint tolerances, relieve steam generator 
overpressure, and reseat when pressure has been reduced.  The 
OPERABILITY of the MSSVs is determined by periodic surveillance 
testing in accordance with the INSERVICE TESTING PROGRAM. 

 
 This LCO provides assurance that the MSSVs will perform their designed 

safety functions to mitigate the consequences of accidents that could 
result in a challenge to the RCPB, or Main Steam System integrity. 

 
 
APPLICABILITY In MODES 1, 2, and 3, four MSSVs per steam generator are required to 

be OPERABLE to prevent Main Steam System overpressurization. 
 
 In MODES 4 and 5, there are no credible transients requiring the MSSVs. 

The steam generators are not normally used for heat removal in 
MODES 5 and 6, and thus cannot be overpressurized; there is no 
requirement for the MSSVs to be OPERABLE in these MODES. 
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SURVEILLANCE SR  3.7.1.1 
REQUIREMENTS 
 This SR verifies the OPERABILITY of the MSSVs by the verification of 

each MSSV lift setpoint in accordance with the INSERVICE TESTING 
PROGRAM.  The ASME Code, Section XI (Ref. 5), requires that safety 
and relief valve tests be performed in accordance with ASME OM Code 
(Ref. 6).  According to Reference 6, the following tests are required: 

 
 a. Visual examination; 
 
 b. Seat tightness determination; 
 
 c. Setpoint pressure determination (lift setting); 
 
 d. Compliance with owner's seat tightness criteria; and 
 
 The ASME OM Code requires that all valves be tested every 5 years, and 

a minimum of 20% of the valves be tested every 24 months.  The ASME 
Code specifies the activities and frequencies necessary to satisfy the 
requirements.  Table 3.7.1-2 allows a ± 3% setpoint tolerance for 
OPERABILITY; however, the valves are reset to ± 1% during the 
Surveillance to allow for drift.  The lift settings, according to Table 3.7.1-2, 
correspond to ambient conditions of the valve at nominal operating 
temperature and pressure. 

 
 This SR is modified by a Note that allows entry into and operation in 

MODE 3 prior to performing the SR.  The MSSVs may be either bench 
tested or tested in situ at hot conditions using an assist device to simulate 
lift pressure.  If the MSSVs are not tested at hot conditions, the lift setting 
pressure shall be corrected to ambient conditions of the valve at 
operating temperature and pressure. 

 
 
REFERENCES 1. UFSAR, Section 10.3.2. 
 
 2. ASME, Boiler and Pressure Vessel Code, Section III.  
 
 3. UFSAR, Section 15.2. 
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SURVEILLANCE SR  3.7.2.1  (continued) 
REQUIREMENTS   
  (continued) containment analyses with the exception of closure of the MSIVs for a 

MSLB at 100% RTP, in which case MSIV closure in 2 seconds is 
assumed for MSIVs which close in the forward flow direction.  The MSIVs 
should not be tested at power, since even a part stroke exercise 
increases the risk of a valve closure when the unit is generating power.  
As the MSIVs are not tested at power, they are exempt from the ASME 
Code, Section XI (Ref. 5), requirements during operation in MODE 1 or 2. 

 
 The Frequency is in accordance with the INSERVICE TESTING 

PROGRAM.  The specified Frequency for valve closure time is based on 
the refueling cycle.  Operating experience has shown that these 
components usually pass the Surveillance when performed at the 
specified Frequency.  Therefore, the Frequency is acceptable from a 
reliability standpoint. 

 
 This test is conducted in MODE 3 with the unit at operating temperature 

and pressure, as discussed in Reference 5 exercising requirements.  This 
SR is modified by a Note that allows entry into and operation in MODE 3 
prior to performing the SR.  This allows a delay of testing until MODE 3, 
to establish conditions consistent with those under which the acceptance 
criterion was generated. 

 
 
REFERENCES 1. UFSAR, Section 10.3. 
 
 2. UFSAR, Section 6.2. 
 
 3. UFSAR, Section 15.1.5. 
 
 4. TRM, Section 4.0 
 

5. ASME, Boiler and Pressure Vessel Code, Section XI. 
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SURVEILLANCE SR  3.7.3.1 
REQUIREMENTS 
 This SR verifies that the closure time of each MFRV and bypass valve is 

within limits (Ref. 4) on an actual or simulated actuation signal.  The 
MFRV, and bypass valve closure times are assumed in the accident and 
containment analyses (Ref. 2).  This Surveillance is normally performed 
upon returning the unit to operation following a refueling outage.  These 
valves should not be tested at power since even a part stroke exercise 
increases the risk of a valve closure with the unit generating power.  This 
is consistent with the ASME Code, Section XI (Ref. 3). 

 
The Frequency for this SR is in accordance with the INSERVICE 
TESTING PROGRAM.  The specified Frequency for valve closure is 
based on the refueling cycle.  Operating experience has shown that these 
components usually pass the Surveillance when performed at the 
specified Frequency. 

 
 

SR  3.7.3.2 
 

This SR verifies that the closure time of each MFIV is within limits (Ref. 4) 
on an actual or simulated actuation signal.  The MFIV closure times are 
assumed in the accident and containment analyses (Ref. 2).  This 
Surveillance is normally performed upon returning the unit to operation 
following a refueling outage.  These valves should not be tested at power 
since even a part stroke exercise increases the risk of a valve closure 
with the unit generating power. This is consistent with the ASME Code, 
Section XI (Ref. 3). 

 
The Frequency for this SR is in accordance with the INSERVICE 
TESTING PROGRAM.  The specified Frequency for valve closure is 
based on the refueling cycle.  Operating experience has shown that these 
components usually pass the Surveillance when performed at the 
specified Frequency. 
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SURVEILLANCE SR  3.7.4.2  (continued) 
REQUIREMENTS 
 (only required at 3 month intervals) satisfies this requirement.  The 31 day 

Frequency on a STAGGERED TEST BASIS results in testing each pump 
once every 3 months, as required by Reference 4. 

 
 This SR is modified by a Note indicating that the SR should be deferred 

until suitable test conditions are established.  This deferral is required 
because there is insufficient steam pressure to perform the test.   

 
 SR  3.7.4.3  
 
 This SR verifies that AFW can be delivered to the appropriate steam 

generator in the event of any accident or transient that generates an AFW 
actuation signal, by demonstrating that each automatic valve in the flow 
path actuates to its correct position on an actual or simulated actuation 
signal.  This Surveillance is not required for valves that are locked, 
sealed, or otherwise secured in the required position under administrative 
controls.  The 24 month Frequency is based on the need to perform this 
Surveillance under the conditions that apply during a unit outage and the 
potential for an unplanned transient if the Surveillance were performed 
with the reactor at power.  The 24 month Frequency is acceptable based 
on operating experience and the design reliability of the equipment. 

 
 This SR is modified by a Note that states the SR is not required in 

MODE 4 when AFW is being used for heat removal.  In MODE 4, the 
required AFW train is already aligned and operating.  

 
 
 SR  3.7.4.4 
 
 This SR verifies that the AFW pumps will start in the event of any 

accident or transient that generates an AFW actuation 
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SURVEILLANCE SR  3.7.4.4  (continued) 
REQUIREMENTS 
 signal by demonstrating that each AFW pump starts automatically on an 

actual or simulated actuation signal in MODES 1, 2, and 3.  In MODE 4, 
the autostart function is not required.  The 24 month Frequency is based 
on the need to perform this Surveillance under the conditions that apply 

 during a unit outage and the potential for an unplanned transient if the 
Surveillance were performed with the reactor at power. 

 
 This SR is modified by two Notes.  Note 1 indicates that the SR be 

deferred until suitable test conditions are established.  This deferral is 
required because there is insufficient steam pressure to perform the test. 
Note 2 states that the SR is not required in MODE 4.  In MODE 4, the 
heat removal requirements would be less providing more time for 
operator action to manually start the required AFW pump. 

 
 
 SR  3.7.4.5  
 
 This SR verifies proper AFW System alignment and flow path 

OPERABILITY from the CST to each SG following extended outages to 
determine that no misalignment of valves has occurred.  The SR is 
performed prior to entering MODE 2 after more than 30 days in MODE 5 
or 6.  OPERABILITY of AFW flow paths must be verified before sufficient 
core heat is generated that would require the operation of the AFW 
System during a subsequent shutdown.  The Frequency is reasonable, 
based on engineering judgment and other administrative controls that 
ensure that flow paths remain OPERABLE.   

 
 This SR is modified by a Note that allows entry into and operation in 

MODE 3 and MODE 2 prior to performing the SR for the steam driven 
AFW pump.  This is necessary because sufficient decay heat is not 
available following an extended outage.  The unit must be at a point of 
adding minimum core heat in order to provide sufficient steam to operate 
the steam driven AFW pump to verify water flow. 
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SURVEILLANCE SR  3.7.4.6 
REQUIREMENTS 
  (continued) This SR verifies that the automatic bus transfer switch associated with the 

"swing" motor driven AFW flow path discharge valve V2-16A will function 
properly to automatically transfer the power source from the aligned 
emergency power source to the other emergency power source upon loss 
of power to the aligned emergency power source.  The Surveillance 
consists of two tests to assure that the switch will perform in either 
direction.  One test is performed with the automatic bus transfer switch 
aligned to one emergency power source initially, and the test is repeated 
with the switch initially aligned to the other emergency power source.  
Periodic testing of the switch is necessary to demonstrate OPERABILITY. 
 Operating experience has shown that this component usually passes the 
Surveillance when performed at the 24 month Frequency.  Therefore, the 
Frequency is acceptable from a reliability standpoint. 

 
─────────────────────────────────────────────────────────── 
 
REFERENCES 1. UFSAR, Section 10.4.8. 
 
 2. UFSAR, Section 15.2.8. 
 
 3. UFSAR, Section 15.2.7. 
  
 2. ASME, Boiler and Pressure Vessel Code, Section XI. 
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ACTIONS B.1 and B.2  (continued) 
 
 allowed Completion Times are reasonable, based on operating 

experience, to reach the required unit conditions from full power 
conditions in an orderly manner and without challenging unit systems. 

 
 
SURVEILLANCE SR  3.7.6.1 
REQUIREMENTS 
 This SR is modified by a Note indicating that the isolation of the CCW 

flow to individual components may render those components inoperable 
but does not affect the OPERABILITY of the CCW System. 

 
 Verifying the correct alignment for manual, power operated, and 

automatic valves in the required CCW flow path provides assurance that 
the proper flow paths exist for CCW operation.  This SR does not apply to 
valves that are locked, sealed, or otherwise secured in position, since 
these valves are verified to be in the correct position prior to locking, 
sealing, or securing.  This SR also does not apply to valves that cannot 
be inadvertently misaligned, such as check valves.  This Surveillance 
does not require any testing or valve manipulation; rather, it involves 
verification that those valves capable of being mispositioned are in the 
correct position. 

 
 The 31 day Frequency is based on engineering judgment, is consistent 

with the procedural controls governing valve operation, and ensures 
correct valve positions. 

 
 
 SR  3.7.6.2 
 
 This SR verifies proper automatic operation of the required CCW pumps 

on an actual or simulated LOP DG start undervoltage signal. The CCW 
System is a normally operating system that cannot be fully actuated as 
part of routine testing during normal operation.  The 24 month Frequency 
is based on the need to perform this Surveillance under the conditions 
that apply during a unit outage and the potential for an unplanned 
transient if the Surveillance were performed with the reactor at power.  
Operating experience has shown that these components usually pass the 
Surveillance when performed at 
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SURVEILLANCE  SR 3.7.6.2  (continued) 
REQUIREMENTS 
 the 24 month Frequency.  Therefore, the Frequency is acceptable from a 

reliability standpoint. 
 
 
REFERENCES 1. UFSAR, Section 9.2.2. 
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SURVEILLANCE  SR  3.7.7.2  (continued) 
REQUIREMENTS 
 controls.  The 24 month Frequency is based on the need to perform this 

Surveillance under the conditions that apply during a unit outage and the 
potential for an unplanned transient if the Surveillance were performed 
with the reactor at power.  Operating experience has shown that these 
components usually pass the Surveillance when performed at the 
24 month Frequency.  Therefore, the Frequency is acceptable from a 
reliability standpoint. 

 
 
 SR  3.7.7.3 
 
 This SR verifies proper automatic operation of the SWS pumps and SWS 

booster pumps on an actual or simulated actuation signal.  The SWS is a 
normally operating system that cannot be fully actuated as part of normal 
testing during normal operation.  The 24 month Frequency is based on 
the need to perform this Surveillance under the conditions that apply 
during a unit outage and the potential for an unplanned transient if the 
Surveillance were performed with the reactor at power.  Operating 
experience has shown that these components usually pass the 
Surveillance when performed at the 24 month Frequency.  Therefore, the 
Frequency is acceptable from a reliability standpoint. 

 
 
 SR  3.7.7.4 
 
 This SR verifies that the automatic bus transfer switch associated with 

turbine building service water isolation valve V6-16C, will function 
properly to automatically transfer the power source from the aligned 
emergency power source to the other emergency power source upon 
loss of power to the aligned emergency power source.  The surveillance 
consists of two tests to assure that the switch will perform in either 
direction.  One test is performed with the automatic bus transfer switch 
aligned to one emergency power source initially, and the test is repeated 
with the switch initially aligned to the other emergency power source.  
Periodic testing of the switch is necessary to demonstrate OPERABILITY. 
Operating experience has shown that this component usually passes the 
Surveillance when performed at the 24 month Frequency.  
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SURVEILLANCE  SR  3.7.9.3 
REQUIREMENTS 
  (continued) This SR verifies that each CREFS train starts and operates on an actual 

or simulated actuation signal.  The 24 month Frequency is based on the 
refueling cycle.   
 
 
SR  3.7.9.4 
 
 
This SR verifies the integrity of the CRE boundary.  The CRE 

   Habitability Program specifies administrative controls for temporary 
breaches to the boundary, preventative maintenance requirements to 
ensure the boundary is maintained, and leak test surveillance 
requirements.  The details and frequencies for these requirements are 
specified in the CRE Habitability Program. 

 
 
REFERENCES 1. UFSAR, Section 6.4. 
 
 2. UFSAR Section 6.4.2.3. 
 
 3. UFSAR, Chapter 15. 
 
 4. Regulatory Guide 1.52, Rev. 2, March 1978. 
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ACTIONS F.1 and F.2 
  (continued) 
 In MODE 1, 2, 3, or 4, if both inoperable WCCU trains cannot be restored 

to OPERABLE status within the required Completion Time, the unit must 
be placed in a MODE that minimizes accident risk.  To achieve this 
status, the unit must be placed in at least MODE 3 within 6 hours, and in 
MODE 5 within 36 hours.  The allowed Completion Times are reasonable, 
based on operating experience, to reach the required unit conditions from 
full power conditions in an orderly manner and without challenging unit 
systems. 

 
 
SURVEILLANCE SR  3.7.10.1 
REQUIREMENTS 
 This SR verifies that the heat removal capability of the system is sufficient 

to remove the heat load assumed in the control room.  This SR consists 
of a combination of testing and calculations.  The 24 month Frequency is 
appropriate since significant degradation of the WCCUs is slow and is not 
expected over this time period. 

 
 
REFERENCES 1. UFSAR, Section 6.4. 
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SURVEILLANCE SR  3.7.11.1 
REQUIREMENTS 
 The FBACS should be checked periodically to ensure that it functions 

properly.  As the environmental and normal operating conditions on this 
system are not severe, testing once every month provides an adequate 
check on this system. 

 
 Operation with the heaters on for ≥ 15 continuous minutes demonstrates 

OPERABILITY of the system.  Periodic operation ensures that heater 
failure, blockage, fan or motor failure, or excessive vibration can be 
detected for corrective action.  The 31 day Frequency is based on the 
known reliability of the equipment. 

 
 
 SR  3.7.11.2 
 
 This SR verifies that the required FBACS testing is performed in 

accordance with the Ventilation Filter Testing Program (VFTP).  The 
VFTP includes testing HEPA filter performance, charcoal adsorber 
efficiency, minimum system flow rate, and the physical properties of the 
activated charcoal (general use and following specific operations).  
Specific test frequencies and additional information are discussed in 
detail in the VFTP. 

 
 
 SR  3.7.11.3 
 
 This SR verifies the integrity of the fuel building enclosure.  The ability of 

the fuel building to maintain negative pressure with respect to potentially 
uncontaminated adjacent areas is periodically tested to verify proper 
function of the FBACS.  The FBACS is designed to maintain a slight 
negative pressure in the fuel building, to prevent unfiltered LEAKAGE.  
The Frequency of 24 months is consistent with the refueling interval. 

 
 ISTS SR 3.7.13.4 is modified by a Note.  This Note provides clarification 

that the Surveillance is not applicable when the only movement of 
irradiated fuel is movement of a spent fuel shipping cask containing 
irradiated fuel.  This Note is necessary to permit the shipping cask to be 
removed from the fuel handling building.  When the side walls are 
opened to 
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BACKGROUND The unit AC Electrical Power Distribution System AC sources consist of the 
offsite power sources (preferred power sources), and the onsite standby 
power sources (Train A and Train B diesel generators (DGs)).  As required 
by HBRSEP design criteria (Ref. 1), the design of the AC electrical power 
system provides independence and redundancy to ensure an available 
source of power to the Engineered Safety Feature (ESF) systems. 

 
 The onsite emergency AC Distribution System is divided into redundant 

load groups (trains) so that the loss of any one group does not prevent the 
minimum safety functions from being performed.  Each train has 
connections to two preferred offsite power sources and a single DG. 

 
 Offsite power is supplied to the unit switchyard(s) from the transmission 

network by multiple transmission lines.  From the switchyard(s), two 
electrically and physically separated circuits provide AC power, through 
two dedicated startup transformers, to the 480 V ESF buses E1 and E2. 
Both startup transformers are provided with a load tap changer. These 
load tap changers provide voltage regulation in the event of changing 
switchyard system voltage. Both load tap changers can be operated in 
manual or automatic modes. The 480 V ESF bus E1 is normally powered 
from the 115 kV switchyard through the dedicated 115 kV startup 
transformer, 4.16 kV bus 6 and station service transformer 2F. The 480 
V ESF bus E2 is normally powered from the dedicated 230 kV startup 
transformer, 4.16 kV bus 9 and station service transformer 2G. The 4.16 
kV buses 1, 2, 4 and 5 are powered from the main generator via the 
auxiliary transformer and 4.16 kV bus 3 is powered from the 115 kV startup 
transformer via 4.16 kV bus 8. Following a generator lockout, 4.16 kV 
buses 1 and 2 would automatically transfer to the 230 kV startup 
transformer via 4.16 kV bus 7 and 4.16 kV buses 4 and 5 would 
automatically transfer to the 115 kV startup transformer via 4.16 kV bus 
8. Upon a loss of either startup transformer, ESF bus E1 would be powered 
from the main generator through the auxiliary transformer and 4.16 kV bus 
2 via a manual transfer. Upon a loss of the 230 kV startup transformer, 
ESF bus E2 would be manually transferred to the 115 kV startup 
transformer via 4.16 kV bus 3. 
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BACKGROUND The unit auxiliary transformer is capable of supplying power to the onsite 
(continued) distribution system by back-feeding the main transformer from the 230 kV
 switchyard in the event that both startup transformers are out of service.
 Prior to back-feeding the main transformer from the 230 kV switchyard, the
 generator must be disconnected from the main transformer by removing
 the connecting straps. The main transformer back-feeding will only be
 done during MODES 5 or 6 unless nuclear safety considerations require it
 to be done during MODES 3 or 4 (in accordance with applicable Required
 Actions) when no other offsite power sources are available. A detailed
 description of the offsite power network and the circuits to the ESF buses
 is found in the UFSAR, Chapter 8 (Ref. 2). 
 
 An offsite circuit consists of all breakers, transformers, switches, 

interrupting devices, cabling, and controls required to transmit power from 
the offsite transmission network to the onsite ESF buses.  This includes the 
circuit path from the 115 kV switchyard up to and including the feeder 
breakers to ESF bus E1 via the 115 kV startup transformer and station 
service transformer 2F and the circuit path from the 230 kV switchyard up 
to and including the feeder breakers to ESF bus E2 via the 230 kV startup 
transformer and station service transformer 2G. 

 
 Certain required unit loads are returned to service in a predetermined 

sequence in order to prevent overloading the transformer supplying offsite 
power to the onsite Distribution System.  Within 1 minute after the initiating 
signal is received, all automatic and permanently connected loads needed 
to recover the unit or maintain it in a safe condition are returned to service 
via the load sequencer. 

 
 The onsite standby power source for each 480 V ESF bus is a dedicated 

emergency DG.  DGs A and B are dedicated to ESF buses E1 and E2, 
respectively.  A DG starts automatically on a safety injection (SI) signal 
(e.g., low pressurizer pressure or high containment pressure signals) or on 
an ESF bus degraded voltage or undervoltage signal (refer to LCO 3.3.5, 
"Loss of Power (LOP) Diesel Generator (DG) Start Instrumentation").  After 
the DG has started, it will automatically tie to its respective bus after offsite 
power is tripped as a consequence of ESF bus undervoltage or degraded 
voltage, independent of or coincident with an SI signal.  The DGs will also 
start and operate in the standby mode without tying to the ESF bus on an 
SI signal alone.  Following the trip of offsite power, an undervoltage signal 
strips nonpermanent loads from the ESF bus.  When the DG is tied to the 
ESF bus, loads are then sequentially connected to its respective ESF bus 
by the automatic load sequencer.  The sequencing logic controls the 
permissive and starting signals to motor breakers to prevent overloading 
the DG by automatic load application. 
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BACKGROUND In the event of the loss of preferred power, the ESF 
  (continued) electrical loads are automatically connected to the DGs in sufficient time to 

provide for safe reactor shutdown and to mitigate the consequences of a 
Design Basis Accident (DBA) such as a loss of coolant accident (LOCA). 

 
 Certain required unit loads are returned to service in a predetermined 

sequence in order to prevent overloading the DG in the process.  Within 
1 minute after the initiating signal is received, all loads needed to recover 
the unit or maintain it in a safe condition are returned to service. 

 
 The continuous service rating of each DG is 2500 kW with 10% overload 

permissible for up to 2 hours in any 24 hour period.  Operation above the 
continuous service rating for longer than that time period is not allowed.  
Additionally, operation above the short-term overload limit (i.e., 2750 KW) 
is not allowed.  The ESF loads that are powered from the 480 V ESF buses 
are listed in Reference 2. 

 
 
APPLICABLE The initial conditions of DBA and transient analyses in the 
SAFETY ANALYSES UFSAR, Chapter 6 (Ref. 4) and Chapter 15 (Ref. 5), assume ESF systems 

are OPERABLE.  The AC electrical power sources are designed to provide 
sufficient capacity, capability, redundancy, and reliability to ensure the 
availability of necessary power to ESF systems so that the fuel, Reactor 
Coolant System (RCS), and containment design limits are not exceeded.  
These limits are discussed in more detail in the Bases for Section 3.2, 
Power Distribution Limits; Section 3.4, Reactor Coolant System (RCS); 
and Section 3.6, Containment Systems. 

 
 The OPERABILITY of the AC electrical power sources is consistent with 

the initial assumptions of the Accident analyses and is based upon meeting 
the design basis of the unit.  This results in maintaining at least one train of 
the onsite or offsite AC sources OPERABLE during Accident conditions in 
the event of: 

 
 a. An assumed loss of all offsite power or all onsite AC power; or 
 
 b. An assumed loss of offsite AC power and a worst case single active 

failure. 
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APPLICABLE The AC sources satisfy Criterion 3 of NRC Policy Statement. 
SAFETY ANALYSES 
  (continued) 
 
─────────────────────────────────────────────────────────────────---------- 
 
LCO Two qualified circuits between the offsite transmission network and the 

onsite Electrical Power System and separate and independent DGs for 
each train ensure availability of the required power to shut down the reactor 
and maintain it in a safe shutdown condition after an anticipated 
operational occurrence (AOO) or a postulated DBA. 

 
 Qualified offsite circuits are described in the UFSAR and are part of the 

licensing basis for the unit. 
 
 The 115 kV to 4.16 kV startup transformer and the 230 kV to 4.16 kV 

startup transformer must both be in service as well as 4.16 kV buses 6 and 
9.  The remainder of the offsite circuit from the 4.16 kV buses 6 and 9 to the 
480 V buses E1 and E2 must be energized. 

 
 Each offsite circuit is capable of maintaining rated frequency and voltage 

within acceptable limits, and accepting required loads during an accident, 
while connected to the ESF buses. 

 
 Offsite circuit #1 consists of the 115 kV startup transformer (including the 

load tap changer in the automatic or manual mode of operation), which is 
supplied from the 115 kV switchyard, and is fed through 4.16 kV breaker 
52-36 powering station service transformer 2F, which, in turn, powers ESF 
bus E1 through its normal feeder breaker. Offsite circuit #2 consists of the 
230 kV startup transformer (including the load tap changer in the automatic 
or manual mode of operation), which is supplied from the 230 kV 
switchyard, and is fed through 4.16 kV breaker 52-47 powering station 
service transformer 2G, which, in turn, powers ESF bus E2 through its 
normal feeder breaker. In instances where the main generator output is 
connected to the transmission system with one offsite circuit (startup 
transformer) out of service, the load tap changer for the operable offsite 
circuit (startup transformer) must remain in automatic. 
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LCO Each emergency DG must be capable of starting, accelerating to rated 
(continued) speed and voltage (within the tolerances specified in the associated 

surveillances), and connecting to its respective ESF bus on detection of 
bus undervoltage.  This will be accomplished within 10 seconds.  Each DG 
must also be capable of accepting required loads within the assumed 
loading sequence intervals, and continue to operate until offsite power can 
be restored to the ESF buses.  These capabilities are required to be met 
from a variety of initial conditions such as DG in standby with the engine hot 
and DG in standby with the engine at ambient conditions.  Additional DG 
capabilities must be demonstrated to meet required Surveillance.  
Additionally, for a DG to be considered OPERABLE, the following 
protective trips must be bypassed to prevent a governor shutdown: 

 
 a. Low lube oil pressure 
 
 b. Low coolant pressure 
 
 c. High coolant temperature 
 
 d. High crankcase pressure 
 
 e. Start failure - governor shutdown 
 
 Proper sequencing of loads, including tripping of 
 nonessential loads, is a required function for DG OPERABILITY. 
 
 The AC sources in one train are separate and independent 
 (to the extent possible) of the AC sources in the other train. For the DGs, 

separation and independence are complete. 
 
 
APPLICABILITY The AC sources are required to be OPERABLE in MODES 1, 2, 3, and 4 to 

ensure that: 
 
 a. Acceptable fuel design limits and reactor coolant 
   pressure boundary limits are not exceeded as a result of AOOs or 

abnormal transients; and 
 
 b. Adequate core cooling is provided and containment OPERABILITY 

and other vital functions are maintained in the event of a postulated 
DBA. 

 The AC power requirements for MODES 5 and 6 are covered in LCO 3.8.2, 
"AC Sources - Shutdown."
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ACTIONS A Note prohibits the application of LCO 3.0.4.b to an inoperable DG.  There 
is an increased risk associated with entering a MODE or other specific 
condition in the Applicability with an inoperable DG 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 
 
To ensure a highly reliable power source remains with one offsite circuit 
inoperable, it is necessary to verify the OPERABILITY of the remaining 
required offsite circuit on a more frequent basis. Since the Required Action 
only specifies “perform,” a failure of SR 3.8.1.1 acceptance criteria does 
not result in a Required Action not met. However, if a second required 
circuit fails SR 3.8.1.1, the second offsite circuit is inoperable, and 
Condition C, for two offsite circuits inoperable, is entered. 
 
A.2 

 
 Required Action A.2, which only applies if the train cannot be powered from 

an offsite source, is intended to provide assurance that an event coincident 
with a single failure of the associated DG will not result in a complete loss 
of safety function of critical redundant required features.  These features 
are powered from the redundant AC electrical power train.  This includes 
motor driven auxiliary feedwater pumps.  Single train systems, such as 
turbine driven auxiliary feedwater pumps, may not be included. 

 
 The Completion Time for Required Action A.2 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.” In this Required Action, the 
Completion Time only begins on discovery that both: 

 
a.  The train has no offsite power supplying it loads; and 
 
b.  A required feature on the other train is inoperable. 
 
If at any time during the existence of Condition A (one offsite circuit 
inoperable) a redundant required feature subsequently becomes 
inoperable, this Completion Time begins to be tracked. 
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ACTIONS Discovering no offsite power to one train of the onsite emergency Electrical 
(continued) Power Distribution System coincident with one or more inoperable required 

support or supported features, or both, that are associated with the other 
train 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 subjecting the unit to transients 
associated with shutdown. 

 
The remaining OPERABLE offsite circuit and DGs are adequate to supply 
electrical power to Train A and Train B of the onsite emergency Distribution 
System. 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 DBA occurring during this period. 

 
 A.3 
 
 According to Regulatory Guide 1.93 (Ref. 9), operation may 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 unit safety systems. In this Condition, however, the 
remaining OPERABLE offsite circuit and DGs are adequate to supply 
electrical power to the onsite emergency Distribution System. 

 
 The 72 hour Completion Time takes into account the capacity and 

capability of the remaining AC sources, a reasonable time for repairs, and 
the low probability of a DBA occurring during this period. 

 
 The second Completion Time for Required Action A.3 establishes a limit on 

the maximum time allowed for any combination of required AC power 
sources to be inoperable during any single contiguous occurrence of failing 
to meet the LCO.  If Condition A is entered while, for instance, a DG is 
inoperable and that DG is subsequently returned OPERABLE, the LCO 
may already have been not met for up to 7 days.  This could lead to a total 
of 10 days, since initial failure to meet the LCO, to restore the offsite circuit. 
At this time, a DG could again become inoperable, the circuit restored 
OPERABLE, and an additional 7 days (for a total of 17 days) allowed prior 
to complete restoration of the LCO.  The 10 day Completion Time provides 
a limit on the time allowed in a specified condition after discovery of failure 
to meet the LCO.  .
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ACTIONS This limit is considered reasonable for situations in which Conditions A 
(continued) and B are entered concurrently.  The "AND" connector between the 
 72 hours and 10 day Completion Times means that both Completion Times 
 apply simultaneously, and the more restrictive Completion Time must be 
 met. 
 
 The Completion Time allows for an exception to the normal "time zero" for 
 beginning the allowed outage time "clock."  This will result in establishing 
 the "time zero" at the time that the LCO was initially not met, instead of at 
 the time Condition A was entered. 
 
 B.1  
 
 To ensure a highly reliable power source remains with an inoperable DG, it 

is necessary to verify the availability of the offsite circuits on a more 
frequent basis.  Since the Required Action only specifies "perform," a 
failure of SR 3.8.1.1 acceptance criteria does not result in a Required 
Action being not met.  However, if a circuit fails to pass SR 3.8.1.1, it is 
inoperable.  Upon offsite circuit inoperability, additional Conditions and 
Required Actions must then be entered. 

 
 
 B.2 
 
 Required Action B.2 is intended to provide assurance that a loss of offsite 

power, during the period that a DG is inoperable, does not result in a 
complete loss of safety function of critical systems.  These features are 
designed with redundant safety related trains.  This includes motor driven 
auxiliary feedwater pumps.  Single train systems, such as turbine driven 
auxiliary feedwater pumps, are not included.  Redundant required feature 
failures consist of inoperable features associated with a train, redundant to 
the train that has an inoperable DG. 

 
 The Completion Time for Required Action B.2 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."  In this Required Action, the 
Completion Time only begins on discovery that both: 

 
 a. An inoperable DG exists; and 
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ACTIONS b. A required redundant feature on the other train (Train A or Train B) 
(continued)  is inoperable.   
 
 If at any time during the existence of this Condition (one DG inoperable) a 

required feature subsequently becomes inoperable, this Completion Time 
would begin to be tracked. 

 
 Discovering one required DG inoperable coincident with one or more 

inoperable required support or supported features, or both, that are 
associated with the OPERABLE DG, results in starting the Completion 
Time for the Required Action.  Four hours from the discovery of these 
events existing concurrently is Acceptable because it minimizes risk while 
allowing time for restoration before subjecting the unit to transients 
associated with shutdown. 

 
 In this Condition, the remaining OPERABLE DG and offsite circuits are 

adequate to supply electrical power to the onsite Distribution System.  Thus, 
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 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, a reasonable time for repairs, and the low 
probability of a DBA occurring during this period. 

 
 
 B.3.1, B.3.2.1, and B.3.2.2 
   
 Required Action B.3.1 requires performing SR 3.8.1.2 for the OPERABLE 

DG within 24 hours.  This action is required to confirm the remaining DG 
remains OPERABLE. 

 
 Required Action B.3.2.1 provides an allowance to avoid unnecessary 

testing of the OPERABLE DG.  If it can be determined that the cause of the 
inoperable DG does not exist on the OPERABLE DG, SR 3.8.1.2 does not 
have to be performed within 24  hours. If the cause of inoperability exists 
on the other DG, the other DG would be declared inoperable upon 
discovery and Condition D of LCO 3.8.1 would be entered.  Once the 
failure is repaired, the common cause failure no longer exists, and 
Required Action B.3.1 is 
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ACTIONS satisfied.  If the cause of the initial inoperable DG cannot be confirmed not  
(continued) to exist on the remaining DG(s), performance of SR 3.8.1.2 suffices to 

provide assurance of continued OPERABILITY of that DG. 
 
 If it is verified within 24 hours that the OPERABLE DG is not inoperable due 

to common cause failure, SR 3.8.1.2 need not be performed within 
24 hours.  However, it is still necessary to verify the OPERABILITY of the 
OPERABLE DG within 96 hours. Testing the OPERABLE DG more than 
once during the 7 day Completion Time is not required.  

 
A NOTE has been added to take exception to perform REQUIRED 
ACTION B.3.2.2 and associated COMPLETION TIME for a DG 
intentionally removed from service solely for the reasons of performing 
pre-planned maintenance or SURVEILLANCE testing because no 
identified DG failure has occurred and the likelihood of the OPERABLE DG 
having an undetected failure is low. This exception is acceptable since the 
cause of the inoperable DG is known and is not related to correcting a DG 
failure mechanism (i.e., corrective maintenance) causing the DG to be 
inoperable when entering CONDITION B. 

 
 If a DG failure mechanism is identified at any time during preventative 

maintenance, corrective maintenance or during testing, REQUIRED 
ACTION B.3.1 or B.3.2 must be reentered for the OPERABLE DG. If the 
COMPLETION TIME commencing at the time the LCO was initially not met 
has expired, then the COMPLETION TIME commences from the time of 
the discovery of any failure mechanism that is identified during 
maintenance or testing of the inoperable DG. This allows an exception to 
the normal "time zero" for beginning a new COMPLETION TIME "clock." In 
this instance, the COMPLETION TIME "time zero" is specified as 
commencing at the time the failure mechanism is identified, instead of at 
the time the associated CONDITION was entered. REQUIRED ACTION 
B.3.1 or B.3.2, performance of SR 3.8.1.2 for the OPERABLE DG, need not 
be performed if it has been successfully performed within the previous 
24-hours, or if it is currently operating. Performance of SR 3.8.1.2 within the 
previous 24-hours meets the intent of REQUIRED ACTION B.3.1 or B.3.2 
by providing reasonable assurance that the OPERABLE DG will perform its 
associated safety function. 
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ACTIONS In the event the inoperable DG is restored to OPERABLE status prior to  
(continued) completing either B.3.1 or B.3.2, the plant 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 B.   
 
 According to Generic Letter 84-15 (Ref. 6), 24 hours is reasonable to 

confirm that the OPERABLE DG(s) is not affected by the same problem as 
the inoperable DG. 

  
 B.4 
  
 Operation may continue in Condition B for a period that should not exceed 

7 days. 
 
 In Condition B, the remaining OPERABLE DG and offsite circuits are 

adequate to supply electrical power to the onsite Distribution System.  The 
7 day Completion Time takes into account the capacity and capability of the 
remaining AC sources, a reasonable time for repairs, and the low 
probability of a DBA occurring during this period. 

 
 The second Completion Time for Required Action B.4 establishes a limit on 

the maximum time allowed for any combination of required AC power 
sources to be inoperable during any single contiguous occurrence of failing 
to meet he LCO.  If Condition B is entered while, for instance, an offsite 
circuit is inoperable and that circuit is subsequently restored OPERABLE, 
the LCO may already have been not met for up to 72 hours.  This could 
lead to a total of 10 days, since initial failure to meet the LCO, to restore the 
DG.  At this time, an offsite circuit could again become inoperable, the DG 
restored OPERABLE, and an additional 72 hours (for a total of 13 days) 
allowed prior to complete restoration of the LCO.  The 10 day Completion 
Time provides a limit on time allowed in a specified condition after 
discovery of failure to meet the LCO.  This limit is considered reasonable 
for situations in which Conditions A and B are entered concurrently. The 
"AND" connector between the 7 day and 10 day Completion Times means 
that both Completion Times apply simultaneously, and the more restrictive 
Completion Time must be met. 

 
 As in Required Action B.2, the Completion Time allows for an exception to 

the normal "time zero" for beginning the allowed time "clock."  This will  
 result in establishing the "time zero" at the time that the LCO was initially 

not met, instead of at the time Condition B was entered.
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ACTIONS C.1 and C.2 
(continued) 
 Required Action C.1, which applies when two offsite circuits are inoperable, 
 is intended to provide assurance that an event with a coincident single 
 failure will not result in a complete loss of redundant required safety 
 features. The Completion Time for this failure of redundant required 
 features is reduced to 12 hours from that allowed for one train without 
 offsite power (Required Action A.2). The rationale for the reduction to 12 
 hours is that Regulatory Guide 1.93 (Ref. 9) allows a Completion Time of 
 24 hours for two required offsite circuits inoperable, based upon the 
 assumption that two complete safety trains are OPERABLE. When a 
 concurrent redundant required feature failure exists, this assumption is not 
 the case, and a shorter Completion Time of 12 hours is appropriate. These 
 features are powered from redundant AC safety trains. This includes motor 
 driven auxiliary feedwater pumps. Single train features, such as turbine 
 driven auxiliary pumps, are not included in the list. 
 
 The Completion Time for Required Action C.1 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.” In this Required Action the 
Completion Time only beings on discovery that both: 

 
 a.  All required offsite circuits are inoperable; and 
 
 b.  A required feature is inoperable. 
 
 If at any time during the existence of Condition C (two offsite circuits 

inoperable) a required feature becomes inoperable, this Completion Time 
begins to be tracked. 

 
 According to Regulatory Guide 1.93 (Ref. 9), operation may continue in 

Condition C for a period that should not exceed 24 hours. This level of 
degradation means that the offsite electrical power system does not have 
the capability to effect a safe shutdown and to mitigate the effects of an 
accident; however, the onsite AC sources have not been degraded. This 
level of degradation generally corresponds to a total loss of the 
immediately accessible offsite power sources. 

 
 Because of the normally high availability of the offsite sources, this level of 

degradation may appear to be more severe that other combinations of two 
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ACTIONS AC sources inoperable that involve one or more DGs inoperable. However, 
(continued) two factors tend to decrease the severity of this level of degradation: 
 
 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 required offsite circuits inoperable, sufficient onsite AC 

sources are available to maintain the unit in a safe shutdown condition in 
the event of a DBA 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 Reference 9, with the available offsite AC sources, two less 

than required by the LCO, operation may continue for 24 hours. If two 
offsite sources are restored within 24 hours, unrestricted operation may 
continue. If only one offsite source is restored within 24 hours, power 
operation continues in accordance with Condition A. 

 
 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 train, the Conditions and Required Actions for LCO 3.8.9, 
“Distribution Systems - Operating,” must be immediately entered. This 
allows Condition D to provide requirements for the loss of one offsite circuit 
and one DG, without regard to whether a train is de-energized. LCO 3.8.9 
provides the appropriate restrictions for a de-energized train. 

 
 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 both the offsite electrical 

power system and the onsite AC electrical power system. 
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ACTIONS Since power system redundancy is provided by two diverse sources of  
(continued) power, however, the reliability of the power systems in this Condition may 

appear higher than that in Condition C (loss of both required 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, a reasonable time for repairs, and the low 
probability of a DBA occurring during this period. 

 
 E.1 
 
 With Train A and Train B DGs inoperable, there are no remaining standby 

AC sources. Thus, with an assumed loss of offsite electrical power, 
insufficient standby AC sources are available to power the minimum 
required ESF functions. Since the offsite electrical power system is the only 
source of AC power for this level of degradation, the risk associated with 
continued operation for a very short time could be less than that associated 
with an immediate controlled shutdown (the immediate shutdown could 
cause grid instability, which could result in a total loss of AC power). Since 
any inadvertent generator trip could also result in a total loss of offsite AC 
power, 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 Reference 9, with both DGs inoperable, operation may 

continue for a period that should not exceed 2 hours. 
 
 F.1 and F.2 
 
 If the inoperable AC electric power sources cannot be restored to 
 OPERABLE status within the required Completion Time, the unit must be 
 brought to a MODE in which the LCO does not apply. To achieve this status, 
 the unit must be brought to at least MODE 3 within 6 hours and to MODE 
 5 within 36 hours. The allowed Completion Times are reasonable, based 
 on operating experience, to reach the required unit conditions from full 
 power conditions in an orderly manner without challenging plant systems. 
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ACTIONS G.1 
(continued) 
 Condition G corresponds to a level of degradation in which all redundancy 
 in the AC electrical power supplies has been lost. At this severely degraded 
 level, any further losses in the AC electrical power system will cause a loss 
 of function. Therefore, no additional time is justified for continued operation. 
 The unit is required by LCO 3.0.3 to commence a controlled shutdown. 
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SURVEILLANCE The AC sources are designed to permit inspection and 
REQUIREMENTS testing of all important areas and features, especially those that have a 

standby function, in accordance with HBRSEP Design Criteria (Ref. 1).  
Periodic component tests are supplemented by extensive functional tests 
during refueling outages (under simulated accident conditions).  The SRs 
for demonstrating the OPERABILITY of the DGs are consistent with the 
recommendations of Regulatory Guide 1.137 (Ref. 6), as addressed in the 
UFSAR. 

 
 Where the SRs discussed herein specify voltage and frequency tolerances, 

the following is applicable.  The minimum steady state output voltage of 
467 V is 97% of the nominal 480 V output voltage.  It allows for voltage 
drops to motors and other equipment down through the 120 V level where 
minimum operating voltage is also usually specified as 90% of name plate 
rating. The specified maximum steady state output voltage of 493 V is 
within the maximum operating voltage specified for the motors supplied by 
the 480 V subsystem.  It ensures that for a lightly loaded distribution 
system, the voltage at the terminals of motors is no more than the 
maximum rated operating voltages. The specified minimum and maximum 
frequencies of the DG are 58.8 Hz and 61.2 Hz, respectively.  These 
values are equal to ± 2% of the 60 Hz nominal frequency and are 
consistent with the recommendations given in Regulatory Guide 1.9 
(Ref. 7). 

 
 SR  3.8.1.1 
 
 This SR ensures proper circuit continuity for the offsite AC electrical power 

supplies to the onsite distribution network and availability of offsite AC 
electrical power.  The breaker alignment verifies that each breaker is in its 
correct position to ensure that distribution buses and loads are connected 
to their preferred power source.  The 7 day Frequency is adequate since 
breaker position is not likely to change without the operator being aware of 
it. 

  
 SR  3.8.1.2 and SR  3.8.1.7  
 

These SRs help to ensure the availability of the standby electrical power 
supply to mitigate DBAs and transients and to maintain the unit in a safe 
shutdown condition. 
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SURVEILLANCE To minimize the wear on moving parts that do not get lubricated when the  
REQUIREMENTS engine is not running, these SRs are modified by a Note (Note 2 for  
(continued) SR 3.8.1.2) to indicate that all DG starts for these Surveillances may be 

preceded by an engine prelube period and followed by a warmup period 
prior to loading. 

 
 For the purposes of SR 3.8.1.2 and SR 3.8.1.7 testing, the DGs are started 

from standby conditions.  Standby conditions for a DG mean that the diesel 
engine coolant and oil are being continuously circulated and temperature is 
being maintained consistent with manufacturer recommendations. 

 
 In order to reduce stress and wear on diesel engines, the manufacturer 

recommends a modified start in which the starting speed of DGs is limited, 
warmup is limited to this lower speed, and the DGs are gradually 
accelerated to synchronous speed prior to loading.  These start procedures 
are the intent of Note 3, which is only applicable when such modified start 
procedures are recommended by the manufacturer. 

 
 SR 3.8.1.7 requires that, at a 184 day Frequency, the DG starts from 

standby conditions and achieves required voltage and frequency within 
10 seconds.  The minimum voltage and frequency stated in the SR are 
those necessary to ensure the DG can accept DBA loading while 
maintaining acceptable voltage and frequency levels.  Stable operation at 
the nominal voltage and frequency values is also essential to establishing 
DG OPERABILITY, but a time constraint is not imposed.  This is because 
a typical DG will experience a period of voltage and frequency oscillations 
prior to reaching steady state operation if these oscillations are not damped 
out by load application.  This period may extend beyond the 10 second 
acceptance criteria and could be a cause for failing the SR.  In lieu of a time 
constraint in the SR, HBRSEP Unit No. 2 will monitor and trend the actual 
time to reach steady state operation as a means of assuring there is no 
voltage regulator or governor degradation which could cause a DG to 
become inoperable. The 10 second start requirement supports the 
assumptions of the design basis LOCA analysis in the UFSAR, Chapter 15 
(Ref. 4). 

 
 The 10 second start requirement is not applicable to SR 3.8.1.2 (see 

Note 3) when a modified start procedure as described above is used.  If a 
modified start is not used, the 10 second start requirement of SR 3.8.1.7 
applies. 
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SURVEILLANCE Since SR 3.8.1.7 requires a 10 second start, it is more restrictive than 
REQUIREMENTS SR 3.8.1.2, and it may be performed in lieu of SR 3.8.1.2.  This is the intent  
(continued) of Note 1 of SR 3.8.1.2.  
 
 The 31 day Frequency for SR 3.8.1.2 is consistent with Regulatory 

Guide 1.9 (Ref. 7).  The 184 day Frequency for SR 3.8.1.7 is a reduction in 
cold testing consistent with Generic Letter 84-15 (Ref. 5).  These 
Frequencies provide adequate assurance of DG OPERABILITY, while 
minimizing degradation resulting from testing. 

 
 SR  3.8.1.3 
 
 This Surveillance verifies that the DGs are capable of synchronizing with 
 the offsite electrical system and accepting loads approximating the design 
 rating of the DGs. A minimum run time of 60 minutes is required to stabilize 
 engine temperatures, while minimizing the time that the DG is connected to 
 the offsite source 
 
 Although no power factor requirements are established by this SR, the DG 
 is normally operated at a power factor between 0.8 lagging and 1.0.  The 
 0.8 value is the design rating of the machine, while the 1.0 is a physical 
 limitation. The load band is provided to avoid routine overloading of the DG. 
 Routine overloading may result in more frequent teardown inspections in 
 accordance with vendor recommendations in order to maintain DG 
 OPERABILITY. 
 

The 31 day Frequency for this Surveillance is consistent with Regulatory 
Guide 1.9 (Ref. 7). 

 
 This SR is modified by five Notes.  Note 1 indicates that diesel engine runs 

for this Surveillance may include gradual loading, as recommended by the 
manufacturer, so that mechanical stress and wear on the diesel engine are 
minimized.  Note 2 states that momentary transients, because of changing 
bus loads, do not invalidate this test.  Similarly, momentary power factor 
transients above the limit do not invalidate the test.  Note 3 indicates that 
this Surveillance should be conducted on only one DG at a time in order to 
avoid common cause failures that might result from offsite circuit or grid 
perturbations.  Note 4 stipulates a prerequisite requirement for 
performance of this SR.  A successful DG start must precede this test to 
credit satisfactory performance.  Note 5 to this SR permits removal of the 
bypass for protective trips after the DG has properly assumed its loads on 
the bus.  This reduces exposure of the DG to undue risk of damage that 
might render it inoperable.
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SURVEILLANCE SR  3.8.1.4 
REQUIREMENTS 
(continued) This SR provides verification that the level of fuel oil in the day tank is at or 
 above the level at which fuel oil is automatically added.  The level specified 
 is 140 gallons, which is approximately equal to 1/2 full, and is selected to 
 ensure adequate fuel oil for a minimum of 35 minutes of DG operation at 
 full load plus 10%. 
 
 The 31 day Frequency is adequate to assure that a sufficient supply of fuel 
 oil is available, since low level alarms are provided and facility operators 
 would be aware of any large uses of fuel oil during this period 
 
 SR 3.8.1.5 
 
 Microbiological fouling is a major cause of fuel oil degradation. There are 

numerous bacteria that can grow in fuel oil and cause fouling, but all must 
have a water environment in order to survive.  Removal of water from the 
fuel oil day tanks once every 31 days eliminates the necessary 
environment for bacterial survival.  This is the most effective means of 
controlling microbiological fouling.  In addition, it eliminates the potential for 
water entrainment in the fuel oil during DG operation.  Water may come 
from any of several sources, including condensation, ground water, rain 
water, contaminated fuel oil, and breakdown of the fuel oil by bacteria. 
Frequent checking for and removal of accumulated water minimizes fouling 
and provides data regarding the watertight integrity of the fuel oil system.  
The Surveillance Frequencies are established by Regulatory Guide 1.137 
(Ref. 6).  This SR is for preventative maintenance. The presence of water 
does not necessarily represent failure of this SR, provided the accumulated 
water is removed during the performance of this Surveillance. 

 
 SR  3.8.1.6 
 
   This Surveillance demonstrates that each required fuel oil transfer pump 

operates and transfers fuel oil from the storage tank to its associated day 
tank.  This is required to support continuous operation of standby power 
sources.  This Surveillance provides assurance that the fuel oil transfer 
pump is OPERABLE, the fuel oil piping system is intact, the fuel delivery 
piping is not obstructed, and the controls and control systems for automatic 
fuel transfer systems are OPERABLE. 

 
 The frequency of 31 days is based on the design of fuel transfer system.  

The pumps operate automatically in order to maintain an adequate volume 
of fuel oil in the day tanks during or following DG testing..
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SURVEILLANCE SR  3.8.1.7 
REQUIREMENTS 
(continued) See SR 3.8.1.2. 
 
 SR  3.8.1.8 
 
 Each DG is provided with an engine overspeed trip to prevent damage to 

the engine.  Recovery from the transient caused by the loss of a large load 
could cause diesel engine overspeed, which, if excessive, might result in 
a trip of the engine. 

 
 This Surveillance demonstrates the DG load response characteristics and 
 capability to reject the largest single load without exceeding the overspeed 
 trip.   
 
 For this unit, the single load for each DG is a safety injection pump rated at 

380 Brake Horsepower.  This Surveillance may be accomplished by: 
 
 a. Tripping the DG output breaker with the DG carrying greater than 

or equal to its associated single largest post-accident load while 
paralleled to offsite power, or while solely supplying the bus; or  

 
 b. Tripping its associated single largest post-accident load with the 

DG solely supplying the bus. 
 
 The 24 month Frequency is consistent with the recommendation of 

Regulatory Guide 1.9 revision 3. 
 
 This SR is modified by two Notes.  The reason for Note 1 is that during 

operation with the reactor critical, performance of this SR could cause 
perturbations to the electrical distribution systems that could challenge 
continued steady state operation and, as a result, unit safety systems.  In 
order to ensure that the DG is tested under load conditions that are as 
close to design basis conditions as possible, Note 2 requires that, if 
synchronized to offsite power, testing must be performed using a power 
factor ≤ 0.9.  This power factor is chosen to be representative of the actual 
design basis inductive loading that the DG would experience. 
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SURVEILLANCE SR 3.8.1.9 
REQUIREMENTS  
(continued) This Surveillance demonstrates the as designed operation of the standby 
 power sources during loss of the offsite source. This test verifies all actions 
 encountered from the loss of offsite power, including shedding of the 
 nonessential loads and energization of the emergency buses and 
 respective loads from the DG.  It further demonstrates the capability of the 
 DG to automatically achieve the required voltage and frequency within the 
 specified time. 
 
 The DG autostart time of 10 seconds is derived from requirements of the 

accident analysis to respond to a design basis large break LOCA.  The 
Surveillance should be continued for a minimum of 5 minutes in order to 
demonstrate that all starting transients have decayed and stability is 
achieved. 

 
 The requirement to verify the connection and power supply of permanent 

and auto connected loads is intended to satisfactorily show the relationship 
of these loads to the DG loading logic. In certain circumstances, many of 
these loads cannot actually be connected or loaded without undue 
hardship or potential for undesired operation.  For instance, emergency 
Core Cooling Systems (ECCS) injection valves are not required to be 
stroked open, or high pressure injection systems are not capable of being 
operated at full flow, or residual heat removal (RHR) systems performing 
a decay heat removal function are not desired to be realigned to the ECCS 
mode of operation.  In lieu of actual demonstration of connection and 
loading of loads, testing that adequately shows the capability of the DG 
systems to perform these functions is acceptable.  This testing may include 
any series of sequential, overlapping, or total steps so that the entire 
connection and loading sequence is verified. 

 
 The Frequency of 24 months takes into consideration unit conditions 

required to perform the Surveillance, and is intended to be consistent with 
expected fuel cycle lengths. 

 
 This SR is modified by three Notes.  The reason for Note 1 is to minimize 

wear and tear on the DGs during testing.  For the purpose of this testing, 
the DGs must be started from standby conditions, that is, with the engine 
coolant and oil continuously circulated and temperature maintained 
consistent with manufacturer recommendations.  The reason for Note 2 is 
that performing the Surveillance would remove a required offsite circuit 
from service, perturb the electrical distribution system, and challenge 
safety systems. 
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SURVEILLANCE Note 3 to this SR permits removal of the bypass for protective trips after the 
REQUIREMENTS DG has properly assumed its loads on the bus.  This reduces exposure of 
(continued) the DG to undue risk of damage that might render it inoperable. 
 
 SR 3.8.1.10 
 
 This Surveillance demonstrates that the DG automatically starts and 

achieves the required voltage and frequency within the specified time 
(10 seconds) from the design basis actuation signal (LOCA signal) and 
operates for ≥ 5 minutes. Stable operation at the nominal voltage and 
frequency values is also essential to establishing DG OPERABILITY, but 
a time constraint is not imposed.  This is because a typical DG will 
experience a period of voltage and frequency oscillations prior to reaching 
steady state operation if these oscillations are not damped out by load 
application.  This period may extend beyond the 10 second acceptance 
criteria and could be a cause for failing the SR.  In lieu of a time constraint 
in the SR, HBRSEP Unit No. 2 will monitor and trend the actual time to 
reach steady state operation as a means of assuring there is no voltage 
regulator or governor degradation which could cause a DG to become 
inoperable.  The 5 minute period provides sufficient time to demonstrate 
stability.  SR 3.8.1.10.d and SR 3.8.1.10.e ensure that permanently 
connected loads and emergency loads are energized from the offsite 
electrical power system on an ESF signal without loss of offsite power. 

 
 The requirement to verify the connection of permanent and autoconnected 

loads is intended to satisfactorily show the relationship of these loads to the 
DG loading logic.  In certain circumstances, many of these loads cannot 
actually be connected or loaded without undue hardship or potential for 
undesired operation.  For instance, ECCS injection valves are not required 
to be stroked open, or high pressure injection systems are not capable of 
being operated at full flow, or RHR systems performing a decay heat 
removal function are not desired to be realigned to the ECCS mode of 
operation.  In lieu of actual demonstration of connection and loading of 
loads, testing that adequately shows the capability of the DG system to 
perform these functions is acceptable.  This testing may include any series 
of sequential, overlapping, or total steps so that the entire connection and 
loading sequence is verified. 
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SURVEILLANCE The Frequency of 24 months takes into consideration unit conditions 
REQUIREMENTS required to perform the Surveillance and is intended to be consistent with 
  (continued) the expected fuel cycle lengths.  Operating experience has shown that 

these components usually pass the SR when performed at the 24 month 
Frequency.  Therefore, the Frequency was concluded to be acceptable 
from a reliability standpoint. 

 
 This SR is modified by three Notes.  The reason for Note 1 is to minimize 

wear and tear on the DGs during testing.  For the purpose of this testing, 
the DGs must be started from standby conditions, that is, with the engine 
coolant and oil continuously circulated and temperature maintained 
consistent with manufacturer recommendations.  The reason for Note 2 is 
that during operation with the reactor critical, performance of this 
Surveillance could cause perturbations to the electrical distribution 
systems that could challenge continued steady state operation and, as a 
result, unit safety systems.  Note 3 to this SR permits removal of the bypass 
for protective trips after the DG has properly assumed its loads on the bus. 
This reduces exposure of the DG to undue risk of damage that might 
render it inoperable. 

 
 SR  3.8.1.11 
 
 This Surveillance demonstrates that DG noncritical protective functions 

(e.g., high coolant water temperature) are bypassed.  A manual switch is 
provided which bypasses the non-critical trips.  The noncritical trips are 
normally bypassed during DBAs and provide an alarm on an abnormal 
engine condition.  This alarm provides the operator with sufficient time to 
react appropriately.  The DG availability to mitigate the DBA is more critical 
than protecting the engine against minor problems that are not immediately 
detrimental to emergency operation of the DG.  This SR is satisfied by 
simulating a trip signal to each of the non-critical trip devices and observing 
the DG does not receive a trip signal. 

 
 The 24 month Frequency is based on engineering judgment and is 

intended to be consistent with DG maintenance interval.  The equipment 
being tested is a manually-operated switch.  Therefore, Frequency was 
concluded to be acceptable from a reliability standpoint. 
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SURVEILLANCE SR  3.8.1.12 
REQUIREMENTS  
(continued) This SR requires demonstration once per 24 months that the DGs can start 

and run continuously at full load capability for an interval of not less than 
24 hours, ≥ 1.75 hours of which is at a load equivalent to 110% of the 
continuous duty rating and the remainder of the time at a load equivalent to 
the continuous duty rating of the DG.  The DG start shall be a manually 
initiated start followed by manual synchronization with other power sources. 
Additionally, the DG starts for this Surveillance can be performed either 
from standby or hot conditions.  The provisions for prelubricating and 
warmup, discussed in SR 3.8.1.2, and for gradual loading, discussed in 
SR 3.8.1.3, are applicable to this SR. 

 
 In order to ensure that the DG is tested under load conditions that are as 
 close to design conditions as possible, testing must be performed using a 
 power factor of ≤ 0.9. This power factor is chosen to be representative of 
 the actual design basis inductive loading that the DG would experience.  
 The load band is provided to avoid routine overloading of the DG.  Routine 
 overloading may result in more frequent teardown inspections in 
 accordance  with vendor recommendations in order to maintain DG 
 OPERABILITY.  The 24 month Frequency takes into consideration unit 
 conditions required to perform the Surveillance, and is intended to be 
 consistent with expected fuel cycle lengths. 
 
 This Surveillance is modified by three Notes.  Note 1 states that 

momentary transients due to changing bus loads do not invalidate this test. 
Similarly, momentary power factor transients above the power factor limit 
will not invalidate the test.  The reason for Note 2 is that during operation 
with the reactor critical, performance of this Surveillance could cause 
perturbations to the electrical distribution systems that could challenge 
continued steady state operation and, as a result, unit safety systems.  
Note 3 to this SR permits removal of the bypass for protective trips after the 
DG has properly assumed its loads on the bus.  

 
 This reduces exposure of the DG to undue risk of damage that might 

render it inoperable.  
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SURVEILLANCE SR  3.8.1.13 
REQUIREMENTS  
(continued) This Surveillance demonstrates that the diesel engine can restart from a 

hot condition, such as subsequent to shutdown from normal Surveillances, 
and achieve the required voltage and frequency within 10 seconds.  The 10 
second time is derived from the requirements of the accident analysis to 
respond to a design basis large break LOCA.  Stable operation at the 
nominal voltage and frequency values is also essential to establishing DG 
OPERABILITY, but a time constraint is not imposed.  This is because a 
typical DG will experience a period of voltage and frequency oscillations 
prior to reaching steady state operation if these oscillations are not damped 
out by load application.  This period may extend beyond the 10 second 
acceptance criteria and could be a cause for failing the SR. In lieu of a time 
constraint in the SR, HBRSEP Unit No. 2 will monitor and trend the actual 
time to reach steady state operation as a means of assuring there is no 
voltage regulator or governor degradation which could cause a DG to 
become inoperable.  The 24 month Frequency is based on engineering 
judgment and is intended to be consistent with expected fuel cycle lengths. 

 
 This SR is modified by two Notes.  Note 1 ensures that the test is 

performed with the diesel sufficiently hot.  The load band is provided to 
avoid routine overloading of the DG.  Routine overloads may result in more 
frequent teardown inspections in accordance with vendor 
recommendations in order to maintain DG OPERABILITY.  The 
requirement that the diesel has operated for at least 2 hours at full load 
conditions prior to performance of this Surveillance is based on 
manufacturer recommendations for achieving hot conditions.  Momentary 
transients due to changing bus loads do not invalidate this test.  Note 2 
allows all DG starts to be preceded by an engine prelube period to 
minimize wear and tear on the diesel during testing. 

 
 SR  3.8.1.14 
 
 Under accident and loss of offsite power conditions, loads are sequentially 

connected to the bus by the automatic load sequencer.  The sequencing 
logic controls the permissive and starting signals to motor breakers to 
prevent overloading of the DGs due to high motor starting currents.  The 
± 0.5 seconds load sequence time setpoint tolerance ensures that 
sufficient time exists for the DG to restore frequency and voltage prior to 
applying the next load and that safety analysis assumptions regarding ESF 
equipment time delays are not violated.  Reference 2 provides a summary 
of the automatic loading of ESF buses. 
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SURVEILLANCE The Frequency of 24 months takes into consideration unit conditions 
REQUIREMENTS required to perform the Surveillance, and is intended to be consistent 
(continued) with expected fuel cycle lengths. 
 
 This SR is modified by a Note.  The reason for the Note is that performing 

the Surveillance would remove a required offsite circuit from service, 
perturb the electrical distribution system, and challenge safety systems.   

 
 SR  3.8.1.15 
 
 In the event of a DBA coincident with a loss of offsite power, the DGs are 

required to supply the necessary power to ESF systems so that the fuel, 
RCS, and containment design limits are not exceeded. 

 
 This Surveillance demonstrates the DG operation, as discussed in the 

Bases for SR 3.8.1.9, during a loss of offsite power actuation test signal in 
conjunction with an ESF actuation signal.  In lieu of actual demonstration 
of connection and loading of loads, testing that adequately shows the 
capability of the DG system to perform these functions is acceptable.  This 
testing may include any series of sequential, overlapping, or total steps so 
that the entire connection and loading sequence is verified. 

 
 The Frequency of 24 months takes into consideration unit conditions 

required to perform the Surveillance and is intended to be consistent with 
an expected fuel cycle length of 24 months. 

 
 This SR is modified by three Notes.  The reason for Note 1 is to minimize 

wear and tear on the DGs during testing.  For the purpose of this testing, 
the DGs must be started from standby conditions, that is, with the engine 
coolant and oil continuously circulated and temperature maintained 
consistent with manufacturer recommendations for DGs.  The reason for 
Note 2 is that the performance of the Surveillance would remove a required 
offsite circuit from service, perturb the electrical distribution system, and 
challenge safety systems.  Note 3 to this SR permits removal of the bypass 
for protective trips after the DG has properly assumed its loads on the bus. 
This reduces exposure of the DG to undue risk of damage that might 
render it inoperable. 
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SURVEILLANCE SR  3.8.1.16 
REQUIREMENTS  
(continued) Transfer of the 4.160 kV bus 2 power supply from the auxiliary transformer 

to the start up transformer demonstrates the OPERABILITY of the offsite 
circuit network to power the shutdown loads.  In lieu of actually initiating a 
circuit transfer, testing that adequately shows the capability of the transfer 
is acceptable.  This transfer testing may include any sequence of 
sequential, overlapping, or total steps so that the entire transfer sequence 
is verified.  The 24 month Frequency is based on engineering judgment 
taking into consideration the plant conditions required to perform the 
Surveillance, and is intended to be consistent with expected fuel cycle 
length. 

 
 This SR is modified by two Notes.  The reason for Note 1 is that, during 

operation with the reactor critical, performance of this SR could cause 
perturbations to the electrical distribution systems that could challenge 
continued steady state operation and, as a result, unit safety systems.  As 
stated in Note 2, automatic transfer capability to the SUT is not required to 
be met when the associated 4.160 kV bus and Emergency Bus are 
powered from the SUT.  This is acceptable since the automatic transfer 
capability function has been satisfied in this condition. 

 
 SR  3.8.1.17 
 
 This Surveillance demonstrates that the DG starting independence has not 

been compromised.  Also, this Surveillance demonstrates that each engine 
can achieve proper speed within the specified time when the DGs are 
started simultaneously.  Stable operation at the nominal voltage and 
frequency values is also essential to establishing DG OPERABILITY, but 
a time constraint is not imposed.  This is because a typical DG will 
experience a period of voltage and frequency oscillations prior to reaching 
steady state operation if these oscillations are not damped out by load 
application.  This period may extend beyond the 10 second acceptance 
criteria and could be a cause for failing the SR.  In lieu of a time constraint 
in the SR, HBRSEP Unit No. 2 will monitor and trend the actual time to 
reach steady state operation as a means of assuring there is no voltage 
regulator or governor degradation which could cause a DG to become 
inoperable. 

 
 The 10 year Frequency is based on engineering judgment. 
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SURVEILLANCE This SR is modified by a Note.  The reason for the Note is to minimize wear 
REQUIREMENTS on the DG during testing.  For the purpose of this testing, the DGs must be 
  (continued)  started from standby conditions, that is, with the engine coolant and oil 

continuously circulated and temperature maintained consistent with 
manufacturer recommendations. 

 
 SR 3.8.1-18 
  
 Transfer of the ESF bus E1 power supply from 4.16 kV bus 6 to 4.16 kV bus 

2 and transfer of the ESF bus E2 power supply from 4.16 kV bus 9 to 4.16 
kV bus 3 demonstrates the OPERABILITY of the alternate circuit 
distribution network to power shutdown loads. The 18 month Frequency of 
the Surveillance is based on engineering judgment, taking into 
consideration the unit conditions required to perform the Surveillance, and 
is intended to be consistent with expected fuel cycle lengths. Operating 
experience has shown that these components usually pass the SR when 
performed at the 18 month Frequency. Therefore, the Frequency was 
concluded to be acceptable from a reliability standpoint.  

 
 This SR is modified by a Note. The reason for the Note is that, during 

operation with the reactor critical, performance of this SR could cause 
perturbations to the electrical distribution systems that could challenge 
continued steady state operation and, as a result, unit safety systems. 

 
  
  



 AC Sources - Operating 
 B 3.8.1 
 
 
BASES 
 
 

 
HBRSEP Unit No. 2 B 3.8-29 Revision No. 79 
 

REFERENCES 1. UFSAR, Section 3.1. 
 
 2. UFSAR, Chapter 8. 
 
 3. UFSAR, Chapter 6. 
 
 4. UFSAR, Chapter 15. 
 
 5. Generic Letter 84-15, "Proposed Staff Actions to 
  Improve and Maintain Diesel Generator Reliability," July 2, 1984. 
 
 6. Regulatory Guide 1.137, Rev. 1, October 1979. 
 
 7. Regulatory Guide 1.9, Rev. 3, July 1993. 
 
 8. Regulatory Guide 1.108, Rev. 1, August 1977. 
 
 9. Regulatory Guide 1.93, Rev. 0, December 1974. 
 
 
 



 AC Sources - Shutdown 
 B 3.8.2 
 
 
B 3.8  ELECTRICAL POWER SYSTEMS 
 
B 3.8.2  AC Sources - Shutdown  
 
 
BASES 
 
 

 (continued) 
 
HBRSEP Unit No. 2 B 3.8-30 Revision No. 79 
 

BACKGROUND A description of the AC sources is provided in the Bases for LCO 3.8.1, 
"AC Sources - Operating." 

 
 
APPLICABLE The OPERABILITY of the minimum AC sources during MODES 5 
SAFETY ANALYSES and 6 and during movement of irradiated fuel assemblies ensures that: 
 
 a. The unit can be maintained in the shutdown or refueling condition 

for extended periods; 
 
 b. Sufficient instrumentation and control capability is available for 

monitoring and maintaining the unit status; and 
 
 c. Adequate AC electrical power is provided to mitigate events 

postulated during shutdown, such as a fuel handling accident. 
 
 In general, when the unit is shut down, the Technical Specifications 

requirements ensure that the unit has the capability to mitigate the 
consequences of postulated accidents.  However, assuming a single 
failure and concurrent loss of all offsite or all onsite power is not required. 
The rationale for this is based on the fact that many Design Basis 
Accidents (DBAs) that are analyzed in MODES 1, 2, 3, and 4 have no 
specific analyses in MODES 5 and 6.  Worst case bounding events are 
deemed not credible in MODES 5 and 6 because the energy contained 
within the reactor pressure boundary, reactor coolant temperature and 
pressure, and the corresponding stresses result in the probabilities of 
occurrence being significantly reduced or eliminated, and in minimal 
consequences.  These deviations from DBA analysis assumptions and 
design requirements during shutdown conditions are allowed by the LCO 
for required systems. 

 
 During MODES 1, 2, 3, and 4, various deviations from the  
 analysis assumptions and design requirements are allowed within the 

Required Actions.  This allowance is in 
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APPLICABLE recognition that certain testing and maintenance 
SAFETY activities must be conducted provided an acceptable level 
ANNALYSES of risk is not exceeded.  During MODES 5 and 6, performance of a 
  (continued) significant number of required testing and maintenance activities is also 

required.  In MODES 5 and 6, the activities are generally planned and 
administratively controlled.  Relaxations from MODE 1, 2, 3, and 4 LCO 
requirements are acceptable during shutdown modes based on: 

 
 a. The fact that time in an outage is limited.  This is a risk prudent 

goal as well as a utility economic consideration. 
 
 b. Requiring appropriate compensatory measures for certain 

conditions.  These may include administrative controls, reliance on 
systems that do not necessarily meet typical design requirements 
applied to systems credited in operating MODE analyses, or both. 

 
 c. Prudent utility consideration of the risk associated with multiple 

activities that could affect multiple systems. 
 
 d. Maintaining, to the extent practical, the ability to perform required 

functions (even if not meeting MODE 1, 2, 3, and 4 OPERABILITY 
requirements) with systems assumed to function during an event. 

 
 In the event of an accident during shutdown, this LCO ensures the 

capability to support systems necessary to avoid immediate difficulty, 
assuming either a loss of all offsite power or a loss of all onsite diesel 
generator (DG) power. 

 
 The AC sources satisfy Criterion 3 of the NRC Policy Statement. 
 
 
LCO One offsite circuit capable of supplying the onsite power distribution    

subsystem(s) of LCO 3.8.10, "Distribution Systems - Shutdown" ensures 
that all required loads are powered from offsite power.  An OPERABLE 
DG, associated with the distribution system train required to be 
OPERABLE by LCO 3.8.10, ensures a diverse power source is available 
to provide electrical power support, assuming a loss of the offsite circuit.  
Together, OPERABILITY of the required 
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LCO offsite circuit and DG ensures the availability of 
  (continued) sufficient AC sources to operate the unit in a safe manner and to mitigate 

the consequences of postulated events during shutdown (e.g., fuel 
handling accidents).  

 
 The qualified offsite circuit must be capable of maintaining rated 

frequency and voltage within limits, and accepting required loads during 
an accident, while connected to the Engineered Safety Feature (ESF) 
bus(es).  Qualified offsite circuits are those that are described in the 
UFSAR and are part of the licensing basis for the unit. 

 
 The DG must be capable of starting, accelerating to rated speed and 

voltage, and connecting to its respective ESF bus on detection of bus 
undervoltage.  This sequence must be accomplished within 10 seconds.  
The DG must be capable of accepting required loads within the assumed 
loading sequence intervals, and continue to operate until offsite power 
can be restored to the ESF buses.  These capabilities are required to be 
met from a variety of initial conditions such as DG in standby with the 
engine hot and DG in standby at ambient conditions.  

 
 Proper sequencing of loads, including tripping of nonessential loads, is a 

required function for DG OPERABILITY.  
 
 
APPLICABILITY The AC sources required to be OPERABLE in MODES 5 and 6 and 

during movement of irradiated fuel assemblies provide assurance that: 
 
 a. Systems to provide adequate coolant inventory makeup are 

available for the irradiated fuel assemblies in the core;  
 
 b. Systems needed to mitigate a fuel handling accident 
    are available; 
 
 c. Systems necessary to mitigate the effects of events that can lead to 

core damage during shutdown are available; and 
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APPLICABILITY d. Instrumentation and control capability is available 
  (continued)  for monitoring and maintaining the unit in a cold shutdown 

condition or refueling condition. 
 
 Applicability to movement of irradiated fuel excludes movement of 

irradiated fuel within a properly sealed spent fuel shipping cask. 
 
 The AC power requirements for MODES 1, 2, 3, and 4 are covered in 

LCO 3.8.1. 
 
 
ACTIONS A.1 
 
 An offsite circuit would be considered inoperable if it were not available to 

one required ESF train.  Although two trains are required by LCO 3.8.10, 
the one train with offsite power available may be capable of supporting 
sufficient required features to allow continuation of CORE ALTERATIONS 
and fuel movement.  By the allowance of the option to declare required 
features inoperable, with the circuit inoperable, appropriate restrictions 
will be implemented in accordance with the affected required features 
LCO's ACTIONS. 

 
 
 A.2.1, A.2.2, A.2.3, A.2.4, B.1, B.2, B.3, and B.4 
 
 With the offsite circuit not available to all required trains, the option would 

still exist to declare all required features inoperable.  Since this option 
may involve undesired administrative efforts, the allowance for sufficiently 
conservative actions is made.  With the required DG inoperable, the 
minimum required diversity of AC power sources is not available.  It is, 
therefore, required to suspend CORE ALTERATIONS, movement of 
irradiated fuel assemblies, and operations involving positive reactivity 
additions that could result in loss of required SDM (MODE 5) or boron 
concentration (MODE 6).  Suspending positive reactivity additions that 
could result in failure to meet the minimum SDM or boron concentration 
limit is required to assure continued safe operation.  Introduction of 
coolant inventory must be from sources that have a boron concentration 
greater than that required in the RCS for minimum SDM or refueling 
boron concentration.  This may result in an overall reduction in RCS 
boron concentration,
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ACTIONS A.2.1, A.2.2, A.2.3, A.2.4, B.1, B.2, B.3, and B.4 
   (continued) 
 
  but provides acceptable margin to maintaining subcritical operation.  

Introduction of temperature changes including temperature increases 
when operating with a positive MTC must also be evaluated to ensure 
they do not result in a loss of required SDM. 

 
 Suspension of these activities does not preclude completion of actions to 

establish a safe conservative condition.  These actions minimize the 
probability or the occurrence of postulated events.  It is further required to 
immediately initiate action to restore the required AC sources and to 
continue this action until restoration is accomplished in order to provide 
the necessary AC power to the unit safety systems. 

 
 The Completion Time of immediately is consistent with the required times 

for actions requiring prompt attention.  The restoration of the required AC 
electrical power sources should be completed as quickly as possible in 
order to minimize the time during which the unit safety systems may be 
without sufficient power. 

 
 Pursuant to LCO 3.0.6, the Distribution System's ACTIONS would not be 

entered even if all AC sources to it are inoperable, resulting in 
de-energization.  Therefore, the Required Actions of Condition A are 
modified by a Note to indicate that when Condition A is entered with no 
AC power to any required ESF bus, the ACTIONS for LCO 3.8.10 must 
be immediately entered.  This Note allows Condition A to provide 
requirements for the loss of the offsite circuit, whether or not a train is 
de-energized.  LCO 3.8.10 would provide the appropriate restrictions for 
the situation involving a de-energized train. 

 
 
SURVEILLANCE SR  3.8.2.1 
REQUIREMENTS 
 SR 3.8.2.1 requires the SRs from LCO 3.8.1 that are necessary for 

ensuring the OPERABILITY of the AC sources in other than MODES 1, 2, 
3, and 4.  SR 3.8.1.16 and 3.8.1.18 are not required to be met since only 
one offsite circuit is required to be OPERABLE.  SR 3.8.1.17 is excepted 
because 
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SURVEILLANCE SR  3.8.2.1  (continued) 
REQUIREMENTS 
 starting independence is not required with the DG(s) that is not required 

to be operable.  
 
 This SR is modified by a Note.  The reason for the Note is to minimize the 

frequency of requiring the OPERABLE DG(s) from being paralleled with 
the offsite power network or otherwise rendered inoperable during 
performance of SRs, and to minimize the frequency of deenergizing a 
required 480 V ESF bus or disconnecting a required offsite circuit during 
performance of SRs.  With limited AC sources available, a single event 
could compromise both the required circuit and the DG.  It is the intent 
that these SRs must still be capable of being met, but actual performance 
is not required during periods when the DG and offsite circuit is required 
to be OPERABLE.  Refer to the corresponding Bases for LCO 3.8.1 for a 
discussion of each SR. 

 
 
REFERENCES None. 
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BACKGROUND The diesel generators (DG) are provided with a fuel oil storage capacity 
sufficient to operate one diesel for a period of 7 days while the DG is 
supplying full load.  This onsite fuel oil capacity is sufficient to operate the 
DGs for longer than the time to replenish the onsite supply from outside 
sources. 

 
 A 275 gallon day tank is located at each of the units.  The level in the day 

tanks is maintained by two electric motor driven transfer pumps taking 
suction on the 25,000 gallon storage tank.  A minimum of 34,000 gallons 
of fuel oil is maintained on site.  This is sufficient to operate one diesel at 
full load for seven days.  

  
 Additional supplies of diesel oil are available in the Hartsville area and 

from port terminals at Charleston, SC, Wilmington, NC, Fayetteville, NC 
and Raleigh, NC.  Ample trucking facilities exist to assure deliveries to the 
site within eight hours.  Diesel fuel is also available from the internal 
combustion turbine diesel fuel oil storage tanks (approximately 95,000 
gallon total capacity) located at the site and connections are provided for 
fuel oil transferral to the Unit 2 diesel fuel oil storage tank.  

 
 For proper operation of the standby DGs, it is necessary to ensure the 

proper quality of the fuel oil.  The Diesel Fuel Oil Testing Program 
provides appropriate testing requirements for DG fuel oil.  The fuel oil 
properties governed by these SRs are the water and sediment content, 
cloud point, viscosity, and specific gravity (or API gravity). 

 
 Each DG has an air start system with adequate capacity for eight 

successive start attempts on the DG without recharging the air start 
receiver(s). 
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APPLICABLE The initial conditions of Design Basis Accident (DBA) and 
SAFETY ANALYSES transient analyses in the UFSAR, Chapter 6 (Ref. 1), and in the UFSAR, 

Chapter 15 (Ref. 2), assume Engineered Safety Feature (ESF) systems 
are OPERABLE.  The DGs are designed to provide sufficient capacity, 
capability, redundancy, and reliability to ensure the availability of 
necessary power to ESF systems so that fuel, Reactor Coolant System 
and containment design limits are not exceeded.  These limits are 
discussed in more detail in the Bases for Section 3.2, Power Distribution 
Limits; Section 3.4, Reactor Coolant System (RCS); and Section 3.6, 
Containment Systems. 

 
 Since diesel fuel oil and the air start subsystem support the operation of 

the standby AC power sources, they satisfy Criterion 3 of the NRC Policy 
Statement. 

 
 
LCO Stored diesel fuel oil is required to have sufficient supply for 7 days of full 

load operation.  It is also required to meet specific standards for quality.  
This requirement, in conjunction with an ability to obtain replacement 
supplies within 7 days, supports the availability of DGs required to shut 
down the reactor and to maintain it in a safe condition for an anticipated 
operational occurrence (AOO) or a postulated DBA with loss of offsite 
power.  DG day tank fuel requirements, as well as transfer capability from 
the storage tank to the day tank, are addressed in LCO 3.8.1, "AC 
Sources - Operating," and LCO 3.8.2, "AC Sources - Shutdown." 

 
 The starting air system is required to have a minimum capacity for eight 

successive DG start attempts without recharging the air start receivers. 
 
 
APPLICABILITY The AC sources (LCO 3.8.1 and LCO 3.8.2) are required to ensure the 

availability of the required power to shut down the reactor and maintain it 
in a safe shutdown condition after an AOO or a postulated DBA.  Since 
stored diesel fuel oil, and the starting air subsystem support LCO 3.8.1 
and LCO 3.8.2, stored diesel fuel oil and starting air are  
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APPLICABILITY required to be within limits when the associated DG is  
  (continued) required to be OPERABLE. 
 
 
ACTIONS The ACTIONS Table is modified by a Note indicating that separate 

Condition entry is allowed for each DG.  This is acceptable, since the 
Required Actions for each Condition provide appropriate compensatory 
actions for each inoperable DG subsystem.  Complying with the Required 
Actions for one inoperable DG subsystem may allow for continued 
operation, and subsequent inoperable DG subsystem(s) are governed by 
separate Condition entry and application of associated Required Actions.  

 
 
 A.1 and B.1  
 
 In these Conditions, the 7 day fuel oil supply for a DG is not available.  

However, the Condition is restricted to fuel oil level reductions that 
maintain at least a 6 day supply.  These circumstances may be caused by 
events, such as full load operation required after an inadvertent start 
while at minimum required level, or feed and bleed operations, which may 
be necessitated by increasing particulate levels or any number of other oil 
quality degradations.  This restriction allows sufficient time for obtaining 
the requisite replacement volume and performing the analyses required 
prior to addition of fuel oil to the Unit 2 DG fuel oil tank.  A period of 
48 hours is considered sufficient to complete restoration of the required 
level prior to declaring the DGs inoperable.  This period is acceptable 
based on the remaining capacity (> 6 days), the fact that procedures will 
be initiated to obtain replenishment, and the low probability of an event 
during this brief period. 

 
 
 C.1 
 
 With the new fuel oil properties defined in the Bases for SR 3.8.3.2 not 

within the required limits, a period of 30 days is allowed for restoring the 
stored fuel oil properties.  This period provides sufficient time to test the 
stored fuel oil to determine that the new fuel oil, when mixed with 
previously stored fuel oil, remains acceptable, or to restore the stored fuel 
oil properties.  This restoration 
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ACTIONS C.1  (continued) 
 
 may involve feed and bleed procedures, filtering, or combinations of these 

procedures.  Even if a DG start and load was required during this time 
interval and the fuel oil properties were outside limits, there is a high 
likelihood that the DG would still be capable of performing its intended 
function. 

 
 
 D.1 
 
 With starting air receiver pressure < 210 psig, sufficient capacity for eight 

successive DG start attempts does not exist.  However, as long as the 
receiver pressure is > 150 psig, there is adequate capacity for at least 
one start attempt, and the DG can be considered OPERABLE while the 
air receiver pressure is restored to the required limit.  A period of 48 hours 
is considered sufficient to complete restoration to the required pressure 
prior to declaring the DG inoperable.  This period is acceptable based on 
the remaining air start capacity, the fact that most DG starts are 
accomplished on the first attempt, and the low probability of an event 
during this brief period. 

 
 
 E.1 
 
 With a Required Action and associated Completion Time not met, or one 

or more DG's fuel oil, or starting air subsystem not within limits for 
reasons other than addressed by Conditions A through D, the associated 
DGs may be incapable of performing its intended function and must be 
immediately declared inoperable. 

 
 
SURVEILLANCE SR  3.8.3.1 
REQUIREMENTS 
 This SR provides verification that there is an adequate inventory of fuel oil 

in the storage tanks to support one DG's operation for 7 days at full load.  
The 7 day period is sufficient time to place the unit in a safe shutdown 
condition and to bring in replenishment fuel from an offsite location. 
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SURVEILLANCE SR  3.8.3.1  (continued) 
REQURIEMENTS 
 The 7 day Frequency is adequate to ensure that a sufficient supply of fuel 

oil is available, since low level alarms are provided for the U2 DG fuel oil 
tank and unit operators would be aware of any large uses of fuel oil 
during this period. 

 
 
 SR  3.8.3.2 
 
 The tests listed in the Diesel Fuel Oil Testing Program (API or Specific 

Gravity, Cloud Point, Water and Sediment, and Viscosity) are a means of 
determining whether fuel oil is of the appropriate grade and has not been 
contaminated with substances that would have an immediate, detrimental 
impact on diesel engine combustion.  If results from these tests are within 
acceptable limits, the fuel oil is acceptable for use.  New fuel oil received 
for storage in the Unit 1 I-C turbine fuel oil storage tank and subsequently 
transferred to the Unit 2 DG fuel oil storage tank is verified to meet the 
limits below prior to adding to the Unit 1 I-C storage tanks either by 
verifying the integrity of the seal on the tank truck against the certificate of 
compliance or by testing of the fuel oil on the truck prior to transfer.  
Additionally, stored fuel in the Unit 1 I-C storage tank and in the Unit 2 DG 
fuel oil storage tank is tested every 31 days.  The sampling methodology, 
tests, and limits are as follows: 

 
a. Sampling of three vertical IC Turbine tanks is performed as a 

single entity by recirculating the tanks and sampling at the Unit 1 
transfer pump discharge.  Sampling of the remaining vertical Unit 
1 tank is performed independently from the bottom drain 
connection.  Sampling of the Unit 2 DG fuel oil storage tank is 
performed from the discharge from the fuel oil storage tank 
transfer pump (Ref.3); and 

 
b. Verify in accordance with applicable ASTM standards that the 

sample has an API gravity of ≥ 28, a Saybolt viscosity at 100ºF of 
≥ 32 SUS and ≤ 50 SUS, water and sediment ≤ 0.10%, and cloud 
point ≤ 10ºF. 

 
 Failure to meet any of the limits except cloud point is cause for rejecting 

the fuel oil.  Cloud point will be managed by the Diesel Fuel Oil Testing 
Program. 
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SURVEILLANCE SR  3.8.3.3 
REQUIREMENTS 
  (continued) This Surveillance ensures that, without the aid of the refill compressor, 

sufficient air start capacity for each DG is available.  The system design 
requirements provide for a minimum of eight engine start cycles without 
recharging. The pressure specified in this SR is intended to reflect the 
lowest value at which the eight starts can be accomplished. 

 
 The 31 day Frequency takes into account the capacity, capability, 

redundancy, and diversity of the AC sources and other indications 
available in the control room, including alarms, to alert the operator to 
below normal air start pressure. 

 
 
 SR  3.8.3.4 
 
 Microbiological fouling is a major cause of fuel oil degradation.  There are 

numerous bacteria that can grow in fuel oil and cause fouling, but all must 
have a water environment in order to survive.  Removal of water from the 
Unit 2 DG fuel storage tank once every 31 days eliminates the necessary 
environment for bacterial survival.  This is the most effective means of 
controlling microbiological fouling.  In addition, it eliminates the potential 
for water entrainment in the fuel oil during DG operation.  Water may 
come from any of several sources, including condensation, ground water, 
rain water, and contaminated fuel oil, and from breakdown of the fuel oil 
by bacteria.  Frequent checking for and removal of accumulated water 
minimizes fouling and provides data regarding the watertight integrity of 
the fuel oil system.  This SR is for preventive maintenance.  The presence 
of water does not necessarily represent failure of this SR, provided the 
accumulated water is removed during performance of the Surveillance. 

 
 
REFERENCES 1. UFSAR, Chapter 6. 
 
 2. UFSAR, Chapter 15. 
 
 3. CP&L Letter to NRC dated November 20, 1981, "Quality 

Assurance Requirements Regarding Diesel Generator Fuel Oil." 
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BACKGROUND 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 and preferred AC instrument 
bus power (via inverters).  As required by HBRSEP Design Criteria 
(Ref.1), the DC electrical power system is designed to have sufficient 
independence, redundancy, and testability to perform its safety functions, 
assuming a single active failure. 

 
The 125 VDC electrical power system consists of two separate and 
redundant safety related DC electrical power subsystems (Train A and 
Train B).  Each subsystem consists of one station 125 VDC battery, one 
primary (in service) battery charger for the battery, and all the associated 
control equipment and interconnecting cabling. 

 
Two 100% capacity battery chargers are installed to support system 
operation.  One charger is designated as the in service unit and the other 
is designated as the standby unit, which provides backup service in the 
event that the in service battery charger is out of service.  If the standby 
battery charger is substituted for one of the in service battery chargers, 
then the requirements of redundancy between subsystems are 
maintained. 

 
During normal operation, the 125 VDC load is powered from the battery 
chargers with the batteries floating on the system.  In case of loss of 
normal AC power to the battery charger, the battery charger trips and the 
DC load is automatically powered from the station batteries. The in 
service unit automatically restarts and the standby unit requires a manual 
restart when power is restored.  The manual restart is required due to 
capacity margin associated with the EDG. 

 
The Train A and Train B DC electrical power subsystems provide the 
control power for its associated AC power load group, 4.16 kV switchgear 
(buses 1, 2, 3 and 4), and 480 V breakers.  The DC electrical power 
subsystems also provide DC electrical power to the inverters, which in 
turn power four of the eight instrument buses. 
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BACKGROUND The DC power distribution system is described in more 
  (continued) detail in Bases for LCO 3.8.9, "Distribution System - Operating," and 

LCO 3.8.10, "Distribution Systems - Shutdown." 
 

Each battery has adequate storage capacity to carry the required load 
continuously for at least 1 hour following a plant trip and a loss of all AC 
power (Ref. 2). 

 
There is no sharing between redundant subsystems, such as batteries, 
battery chargers, or distribution panels. 

 
The battery for Train A DC electrical power subsystem is sized to produce 
required capacity at 80% of nameplate rating, corresponding to warranted 
capacity at end of life cycles and the 100% design demand.  Battery size 
is based on 125% of required capacity and, after selection of an available 
commercial battery, resulted in an initial battery capacity in excess of 
150% of required capacity.  The battery for Train B DC electrical power 
subsystem is sized to produce required capacity at 91% of nameplate 
rating, corresponding to warranted capacity at end of life cycles and the 
100% design demand.  Battery size is based on 110% of required 
capacity and, after selection of an available commercial battery, resulted 
in an initial battery capacity in excess of 128% of required capacity.  The 
voltage limit is 2.13 V per cell, which corresponds to a total minimum 
voltage output of 128 V per battery. 

 
Each Train A and Train B DC electrical power subsystem 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 also has sufficient 
capacity to restore the battery from a partial discharge condition to its fully 
charged state within 24 hours while supplying normal steady state loads 
discussed in the UFSAR, Chapter 8 (Ref. 2). 

 
 
APPLICABLE The initial conditions of Design Basis Accident (DBA) and 
SAFETY ANALYSES transient analyses in the UFSAR, Chapter 6 (Ref. 3), and in the UFSAR, 

Chapter 15 (Ref. 4), assume that Engineered Safety Feature (ESF) 
systems are OPERABLE.  The DC electrical power system provides 
normal and emergency DC 
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APPLICABLE  electrical power for the DGs, emergency auxiliaries, and 
SAFETY ANALYSES  control and switching during all MODES of operation. 
  (continued) The OPERABILITY of the DC sources is consistent with the initial 

assumptions of the accident analyses and is based upon meeting the 
design basis of the unit.  This includes maintaining the DC sources 
OPERABLE during accident conditions in the event of: 

 
a. An assumed loss of all offsite AC power or all onsite AC power; or 

 
b. An assumed loss of offsite power and a worst case single active 

failure. 
 

The DC sources satisfy Criterion 3 of the NRC Policy Statement. 
 
 
LCO The DC electrical power subsystems, each subsystem consisting of one 

battery, battery charger and the corresponding control equipment and 
interconnecting cabling supplying power to the associated bus within the 
train are required to be OPERABLE to ensure the availability of the 
required power to shut down the reactor and maintain it in a safe 
condition after an anticipated operational occurrence (AOO) or a 
postulated DBA.  Loss of any train DC electrical power subsystem does 
not prevent the minimum safety function from being performed (Ref. 4). 

 
An OPERABLE DC electrical power subsystem requires the battery and 
one of the two associated chargers to be operating and connected to the 
associated DC bus(es). 

 
 
APPLICABILITY The DC electrical power sources are required to be OPERABLE in 

MODES 1, 2, 3, and 4 to ensure safe unit operation and to ensure that: 
 

a. Acceptable fuel design limits and reactor coolant pressure 
boundary limits are not exceeded as a result of AOOs or abnormal 
transients; and 

 
b. Adequate core cooling is provided, and containment integrity and 

other instrument functions are 
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APPLICABILITY  maintained in the event of a postulated DBA.  The DC 
  (continued) electrical power requirements for MODES 5 and 6 are addressed 

in the Bases for LCO 3.8.5, "DC Sources - Shutdown and During 
Movement of Irradiated Fuel Assemblies." 

 
 
ACTIONS A.1 

 
Condition A represents one train 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 DC power to the affected train.  The 2 hour limit is 
consistent with the allowed time for an inoperable DC distribution system 
train. 

 
If one of the required DC electrical power subsystems is inoperable (e.g., 
inoperable battery, inoperable battery charger(s), or inoperable battery 
charger and associated inoperable battery), the remaining DC electrical 
power subsystem has the capacity to support a safe shutdown and to 
mitigate an accident condition.  Since a subsequent worst case single 
active failure would, however, result in the complete loss of the remaining 
125 VDC electrical power subsystems with attendant loss of ESF 
functions, continued power operation should not exceed 2 hours.  The 
2 hour Completion Time 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. 

 
 

B.1 and B.2 
 

If the inoperable DC electrical power subsystem cannot be restored to 
OPERABLE status within the required Completion Time, the unit must be 
brought to a MODE in which the LCO does not apply.  To achieve this 
status, the unit must be brought to at least MODE 3 within 6 hours and to 
MODE 5  within 36 hours.  The allowed Completion Times are 
reasonable, based on operating experience, to reach the 
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ACTIONS B.1 and B.2  (continued) 
 

required unit conditions from full power conditions in an orderly manner 
and without challenging plant systems.   

 
 
SURVEILLANCE SR  3.8.4.1 
REQUIREMENTS 

Verifying battery terminal voltage while on float charge for the batteries 
helps to ensure the effectiveness of the charging system and the ability of 
the batteries to perform their intended function.  Float charge is the 
condition in which the charger is supplying the continuous charge 
required to overcome the internal losses of a battery (or battery cell) and 
maintain the battery (or a battery cell) in a fully charged state.  The 
voltage requirements are based on the nominal design voltage of the 
battery and are consistent with the initial voltages assumed in the battery 
sizing calculations and permit a single battery cell to be jumpered out.  
The 7 day Frequency is consistent with manufacturer recommendations 
and IEEE-450 (Ref. 5). 

 
 

SR  3.8.4.2 
 

Visual inspection of the battery cells, cell plates, and battery racks 
provides an indication of physical damage or abnormal deterioration that 
could potentially degrade battery performance. 

 
The 18 month frequency is based on engineering judgment and 
operational experience and is sufficient to detect battery and rack 
degradation on a long term basis. 

 
 

SR  3.8.4.3 
 

Visual inspection of intercell, intertier, and terminal connections provide 
an indication of physical damage or abnormal deterioration that could 
indicate degraded battery condition.  The anticorrosion material is used to 
help ensure good electrical connections and to reduce terminal 
deterioration.  The visual inspection for corrosion is not intended to 
require removal of and inspection under each 
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SURVEILLANCE SR  3.8.4.3  (continued) 
REQUIREMENTS 

terminal connection.  The removal of visible corrosion is a preventive 
maintenance SR.  The presence of visible corrosion does not necessarily 
represent a failure of this SR provided visible corrosion is removed during 
performance of SR 3.8.4.3. 

 
The 24 month frequency is based on engineering judgment taking into 
consideration the likelihood of a change in component or system status. 

  
 

SR  3.8.4.4 
 

This SR requires that each battery charger be capable of supplying 
300 amps and 125 V for ≥ 4 hours.  These current and voltage 
requirements are based on the design capacity of the chargers.  The 
battery charger supply is based on normal DC loads and the charging 
capacity to restore the battery from the design minimum charge state to 
the fully charged state.  The minimum required amperes and duration 
ensures that these requirements can be satisfied. 

 
The Surveillance Frequency is acceptable, given the other administrative 
controls existing to ensure adequate charger performance during these 
24 month intervals.  In addition, this Frequency is intended to be 
consistent with expected fuel cycle lengths. 

 
 

SR  3.8.4.5 
 

A battery service test is a special test of battery capability, as found, to 
satisfy the design requirements (battery duty cycle) of the DC electrical 
power system.  The discharge rate and test length should correspond to 
the design duty cycle requirements. 

 
This SR is modified by two Notes.  Note 1 allows the performance of a 
modified performance discharge test in lieu of a service test. 
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SURVEILLANCE SR  3.8.4.5  (continued) 
REQUIREMENTS 

The reason for Note 2 is that performing the Surveillance would perturb 
the electrical distribution system and challenge safety systems.   

 
 

SR  3.8.4.6 
 

A battery performance discharge test is a test of constant current capacity 
of a battery, normally done in the as found condition, after having been in 
service, to detect any change in the capacity determined by the 
acceptance test.  The test is intended to determine overall battery 
degradation due to age and usage. 

 
Either the battery performance discharge test or the modified 
performance discharge test is acceptable for satisfying SR 3.8.4.6; 
however, only the modified performance discharge test may be used to 
satisfy the battery service test requirements of SR 3.8.4.5. 

 
A modified discharge test is a test of the battery capacity and its ability to 
provide a high rate, short duration load (usually the highest rate of the 
duty cycle). This will often confirm the battery’s ability to meet the critical 
period of the load duty cycle, in addition to determining its percentage of 
rated capacity. Initial conditions for the modified performance discharge 
test should be identical to those specified for a service test. 

 
It may consist of just two rates; for instance the one minute rate for the 
battery or the largest current load of the duty cycle, followed by the test 
rate employed for the performance test, both of which envelope the duty 
cycle of the service test. Since the ampere-hours removed by a one 
minute discharge represents a very small portion of the battery capacity, 
the test rate can be changed to that for the performance test without 
compromising the results of the performance discharge test. The battery 
terminal voltage for the modified performance discharge test must remain 
above the minimum battery terminal voltage specified in the battery 
service test for the duration of time equal to that of the service test. 
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SURVEILLANCE SR  3.8.4.6  (continued) 
REQUIREMENTS 
 

The acceptance criteria for this Surveillance are consistent with IEEE-450 
(Ref. 5).  This reference recommends that the battery be replaced if its 
capacity is below 80% of the manufacturer's rating.  A capacity of 80% 
shows that the battery rate of deterioration is increasing, even if there is 
ample capacity to meet the load requirements.  An acceptance criterion of 
80% of rated capacity is applicable to the "A" battery only.  An 
acceptance criterion of 91% is applicable to the "B" battery since the 
battery's capacity is not as great. 

 
The Surveillance Frequency for this test is normally 60 months.  If the 
battery shows degradation, or if the battery has reached 85% of its 
expected life with capacity < 100% of manufacturer’s rating, the 
Surveillance Frequency is reduced to 12 months.  Degradation is 
indicated, according to IEEE-450 (Ref. 5), when the battery capacity 
drops by more than 10% relative to its average on the previous 
performance tests or when it is ≥ 10% below the manufacturer's rating.  
However, if the battery shows no degradation but has reached 85% of its 
expected life, the Surveillance Frequency is only reduced to 24 months 
for batteries that retain capacity ≥ 100% of the manufacturer’s ratings.  
These Frequencies are consistent with the recommendations in IEEE-450 
(Ref. 5).   

 
This SR is modified by a Note.  The reason for the Note is that performing 
the Surveillance would perturb the electrical distribution system and 
challenge safety systems.   

 
 
REFERENCES 1. UFSAR Section 3.1. 
 

2. UFSAR, Chapter 8. 
 
3. UFSAR, Chapter 6. 
 
4. UFSAR, Chapter 15. 
 
5. IEEE-450-1995. 
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BACKGROUND A description of the DC sources is provided in the Bases for 
 LCO 3.8.4, "DC Sources - Operating." 
 
 
APPLICABLE The initial conditions of Design Basis Accident and 
SAFETY ANALYSES transient analyses in the UFSAR, Chapter 6 (Ref. 1) and Chapter 15 

(Ref. 2), assume that Engineered Safety Feature systems are 
OPERABLE.  The DC electrical power system provides normal and 
emergency DC electrical power for the diesel generators, emergency 
auxiliaries, and control and switching during all MODES of operation. 

 
 The OPERABILITY of the DC subsystems is consistent with the initial 

assumptions of the accident analyses and the requirements for the 
supported systems' OPERABILITY. 

 
 The OPERABILITY of the minimum DC electrical power sources during 

MODES 5 and 6 and during movement of irradiated fuel assemblies 
ensures that: 

 
 a. The unit can be maintained in the shutdown or refueling condition 

for extended periods; 
 
 b. Sufficient instrumentation and control capability is available for 

monitoring and maintaining the unit status; and  
 
 c. Adequate DC electrical power is provided to mitigate events 

postulated during shutdown, such as a fuel handling accident. 
 
 The DC sources satisfy Criterion 3 of the NRC Policy Statement. 
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LCO The DC electrical power subsystems, each subsystem consisting of one 
battery or a battery charger, and the corresponding control equipment 
and interconnecting cabling within the train, are required to be 
OPERABLE to support required trains of the distribution systems required 
OPERABLE by LCO 3.8.10, "Distribution Systems - Shutdown."  This 
ensures the availability of sufficient DC electrical power sources to 
operate the unit in a safe manner and to mitigate the consequences of 
postulated events during shutdown (e.g., fuel handling accidents). 

 
 
APPLICABILITY The DC electrical power sources required to be OPERABLE in MODES 5 

and 6, and during movement of irradiated fuel assemblies, provide 
assurance that: 

 
 a. Required features to provide adequate coolant inventory makeup 

are available for the irradiated fuel assemblies in the core; 
 
 b. Required features needed to mitigate a fuel handling accident are 

available;  
 
 c. Required features necessary to mitigate the effects of events that 

can lead to core damage during shutdown are available; and 
 
 d. Instrumentation and control capability is available for monitoring 

and maintaining the unit in a cold shutdown condition or refueling 
condition. 

 
 Applicability to movement of irradiated fuel excludes movement of 

irradiated fuel within a properly sealed spent fuel shipping cask.  The DC 
electrical power requirements for MODES 1, 2, 3, and 4 are covered in 
LCO 3.8.4. 

 
 
ACTIONS A.1, A.2.1, A.2.2, A.2.3, and A.2.4 
 
 If two trains are required by LCO 3.8.10, the remaining train with DC 

power available may be capable of supporting sufficient systems to allow 
continuation of CORE ALTERATIONS and fuel movement.  By allowing 
the option to declare required features inoperable with the associated DC 
power 
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ACTIONS A.1, A.2.1, A.2.2, A.2.3, and A.2.4  (continued) 
 
 source(s) inoperable, appropriate restrictions will be implemented in 

accordance with the affected required 
 features LCO ACTIONS.  In many instances, this option may involve 

undesired administrative efforts.  Therefore, the 
 allowance for sufficiently conservative actions is made (i.e., to suspend 

CORE ALTERATIONS, movement of irradiated fuel assemblies, and 
operations involving positive reactivity additions) that could result in loss 
of required SDM (MODE 5) or boron concentration (MODE 6).  
Suspending positive reactivity additions that could result in failure to meet 
the minimum SDM or boron concentration limit is required to assure 
continued safe operation.  Introduction of coolant inventory must be from 
sources that have a boron concentration greater than that required in the 
RCS for minimum SDM or refueling boron concentration.  This may result 
in an overall reduction in RCS boron concentration, but provides 
acceptable margin to maintaining subcritical operation.  Introduction of 
temperature changes including temperature increases when operating 
with a positive MTC must also be evaluated to ensure they do not result 
in a loss of required SDM. 

 
 Suspension of these activities shall not preclude completion of actions to 

establish a safe conservative condition.  These actions minimize 
probability of the occurrence of  postulated events.  It is further required to 
immediately initiate action to restore the required DC electrical power 
subsystems and to continue this action until restoration is accomplished 
in order to provide the necessary DC electrical power to the unit safety 
systems. 

 
 The Completion Time of immediately is consistent with the required times 

for actions requiring prompt attention.  The restoration of the required DC 
electrical power subsystems should be completed as quickly as possible 
in order to minimize the time during which the unit safety systems may be 
without sufficient power.
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SURVEILLANCE SR  3.8.5.1 
REQUIREMENTS 
 SR 3.8.5.1 requires performance of all Surveillances required by 

SR 3.8.4.1 through SR 3.8.4.6.  Therefore, see the corresponding Bases 
for LCO 3.8.4 for a discussion of each SR.   

 
 This SR is modified by a Note.  The reason for the Note is to preclude 

requiring the OPERABLE DC sources from being discharged below their 
capability to provide the required power supply or otherwise rendered 
inoperable during the performance of SRs.  It is the intent that these SRs 
must still be capable of being met, but actual performance is not required. 

 
 
REFERENCES 1. UFSAR, Chapter 6. 
 
 2. UFSAR, Chapter 15. 
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BACKGROUND This LCO delineates the limits on electrolyte temperature, level, float 
voltage, and specific gravity for the DC power source batteries.  A 
discussion of these batteries and their OPERABILITY requirements is 
provided in the Bases for LCO 3.8.4, "DC Sources - Operating," and 
LCO 3.8.5, "DC Sources - Shutdown." 

 
 
APPLICABLE The initial conditions of Design Basis Accident (DBA) and 
SAFETY ANALYSES transient analyses in the UFSAR, Chapter 6 (Ref. 1) and Chapter 15 

(Ref. 2), assume Engineered Safety Feature systems are OPERABLE.  
The DC electrical power system provides normal and emergency DC 
electrical power for the diesel generators, emergency auxiliaries, and 
control and switching during all MODES of operation. 

 
 The OPERABILITY of the DC subsystems is consistent with the initial 

assumptions of the accident analyses and is based upon meeting the 
design basis of the unit.  This includes maintaining at least one train of 
DC sources OPERABLE during accident conditions, in the event of: 

 
a. An assumed loss of all offsite AC power or all onsite AC power; or 
 
b. An assumed loss of offsite power and a worst case single active 

failure. 
 

Battery cell parameters satisfy the Criterion 3 of the NRC Policy 
Statement. 

 
 
LCO Battery cell parameters must remain within acceptable limits to ensure 

availability of the required DC power to shut down the reactor and 
maintain it in a safe condition after an anticipated operational occurrence 
or a postulated DBA.  Electrolyte limits are conservatively established,  
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LCO allowing continued DC electrical system function even with 
  (continued) Category A and B limits not met. 
 
 
APPLICABILITY The battery cell parameters are required solely for the support of the 

associated DC electrical power subsystems.  Therefore, battery 
electrolyte is only required when the DC power source is required to be 
OPERABLE.  Refer to the Applicability discussion in Bases for LCO 3.8.4 
and LCO 3.8.5. 

 
 
ACTIONS A.1, A.2, and A.3 
 

With one or more cells in one or more batteries not within limits (i.e., 
Category A limits not met, Category B limits not met, or Category A and B 
limits not met) but within the Category C limits specified in Table 3.8.6-1 
in the accompanying LCO, the battery is degraded but there is still 
sufficient capacity to perform the intended function.  Therefore, the 
affected battery is not required to be considered inoperable solely as a 
result of Category A or B limits not met and operation is permitted for a 
limited period. 

 
The pilot cell electrolyte level and float voltage are required to be verified 
to meet the Category C limits within 1 hour (Required Action A.1).  This 
check will provide a quick indication of the status of the remainder of the 
battery cells.  One hour provides time to inspect the electrolyte level and 
to confirm the float voltage of the pilot cells.  One hour is considered a 
reasonable amount of time to perform the required verification. 

 
Verification that the Category C limits are met (Required Action A.2) 
provides assurance that during the time needed to restore the parameters 
to the Category A and B limits, the battery is still capable of performing its 
intended function.  A period of 24 hours is allowed to complete the initial 
verification because specific gravity measurements must be obtained for 
each connected cell.  Taking into consideration both the time required to 
perform the required verification and the assurance that the battery cell 
parameters are not severely degraded, this time is 
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ACTIONS A.1, A.2, and A.3  (continued)  
 

considered reasonable.  The verification is repeated at 7 day intervals 
until the parameters are restored to Category A or B limits.  This periodic 
verification is consistent with the normal Frequency of pilot cell 
Surveillances. 

 
Continued operation is only permitted for 31 days before battery cell 
parameters must be restored to within Category A and B limits.  With the 
consideration that, while battery capacity is degraded, sufficient capacity 
exists to perform the intended function and to allow time to fully restore 
the battery cell parameters to normal limits, this time is acceptable prior to 
declaring the battery inoperable. 

 
 

B.1 
 

With one or more batteries with one or more battery cell parameters 
outside the Category C limit for any connected cell, sufficient capacity to 
supply the maximum expected load requirement is not assured and the 
corresponding DC electrical power subsystem must be declared 
inoperable.  Additionally, other potentially extreme conditions, such as not 
completing the Required Actions of Condition A within the required 
Completion Time or average electrolyte temperature of representative 
cells falling below 67ºF are also cause for immediately declaring the 
associated DC electrical power subsystem inoperable. 

 
 
SURVEILLANCE SR  3.8.6.1 
REQUIREMENTS 

This SR verifies that Category A battery cell parameters are consistent 
with IEEE-450 (Ref. 3), which recommends regular battery inspections (at 
least one per month) including voltage (measured to the nearest 
0.01 Volts), specific gravity, and electrolyte temperature of pilot cells.  In 
addition, if water is added to any pilot cell, the amount must be recorded. 
Data attained must be compared to the data from the previous SR to 
detect signs of abuse or deterioration. 
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SURVEILLANCE SR  3.8.6.2 
REQUIREMENTS 
  (continued) The quarterly inspection of specific gravity and voltage is consistent with 

IEEE-450 (Ref. 3).  In addition, within 24 hours of a battery discharge 
< 110 V or a battery overcharge > 150 V, the battery must be 
demonstrated to meet Category B limits.  Transients, which may 
momentarily cause battery voltage to drop to ≤ 110 V, do not constitute a 
battery discharge provided the battery terminal voltage and float current 
return to pre-transient values.  This inspection is also consistent with 
IEEE-450 (Ref. 3), which recommends special inspections following a 
severe discharge or overcharge, to ensure that no significant degradation 
of the battery occurs as a consequence of such discharge or overcharge. 
 If water is added to any battery cell, the amount must be recorded.  Data 
obtained must be compared to the data from the previous SR to detect 
signs of abuse or deterioration. 

 
 

SR  3.8.6.3 
 

This Surveillance verification that the average temperature of 
representative cells is ≥ 67ºF is consistent with a recommendation of 
IEEE-450 (Ref. 3), that states that the temperature of electrolytes in 
representative cells should be determined on a quarterly basis.  Data 
obtained must be compared to the data from the previous SR to detect 
signs of abuse or deterioration. 

 
Lower than normal temperatures act to inhibit or reduce battery capacity. 
This SR ensures that the operating temperatures remain within an 
acceptable operating range.  This limit is based on manufacturer 
recommendations. 

 
 

Table 3.8.6-1 
 

This table delineates the limits on electrolyte level, float voltage, and 
specific gravity for three different categories.  The meaning of each 
category is discussed below. 

 
Category A defines the normal parameter limit for each designated pilot 
cell in each battery.  The cells selected 
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SURVEILLANCE Table 3.8.6-1  (continued) 
REQUIREMENTS 

as pilot cells are those whose temperature, voltage, and electrolyte 
specific gravity approximate the state of charge of the entire battery. 

 
The Category A limits specified for electrolyte level are based on 
manufacturer recommendations and are consistent with the guidance in 
IEEE-450 (Ref. 3), with the extra 3 inch allowance above the high water 
level indication for operating margin to account for temperatures and 
charge effects.  In addition to this allowance, footnote a to Table 3.8.6-1 
permits the electrolyte level to be above the specified maximum level 
during equalizing charge, provided  it is not overflowing.  These limits 
ensure that the plates suffer no physical damage, and that adequate 
electron transfer capability is maintained in the event of transient 
conditions.  IEEE-450 (Ref. 3) recommends that electrolyte level readings 
should be made only after the battery has been at float charge for at least 
72 hours. 

 
The Category A limit specified for float voltage is ≥ 2.13 V per cell.  This 
value is based on the recommendations of IEEE-450 (Ref. 3), which 
states that prolonged operation of cells < 2.13 V can reduce the life 
expectancy of cells. 

 
The Category A limit specified for specific gravity for each pilot cell is 
≥ 1.200 (0.015 below the manufacturer fully charged nominal specific 
gravity or a battery charging current that had stabilized at a low value).  
This value is characteristic of a charged cell with adequate capacity.  
According to IEEE-450 (Ref. 3), the specific gravity readings are based 
on a temperature of 77ºF (25ºC). 

 
The specific gravity readings are corrected for actual electrolyte 
temperature and level.  For each 3ºF (1.67ºC) above 77ºF (25ºC), 1 point 
(0.001) is added to the reading; 1 point is subtracted for each 3ºF below 
77ºF.  The specific gravity of the electrolyte in a cell increases with a loss 
of water due to electrolysis or evaporation.   

 
Category B defines the normal parameter limits for each connected cell.  
The term "connected cell" excludes any battery cell that may be jumpered 
out. 
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SURVEILLANCE Table 3.8.6-1  (continued) 
REQUIREMENTS 

The Category B limits specified for electrolyte level and float voltage are 
the same as those specified for Category A and have been discussed 
above.  The Category B limit specified for specific gravity for each 
connected cell is ≥ 1.195 (0.020 below the manufacturer fully charged, 
nominal specific gravity) with the average of all connected cells > 1.205 
(0.010 below the manufacturer fully charged, nominal specific gravity).  
These values are based on manufacturer's recommendations.  The 
minimum specific gravity value required for each cell ensures that the 
effects of a highly charged or newly installed cell will not mask overall 
degradation of the battery.  

 
Category C defines the limits for each connected cell.  These values, 
although reduced, provide assurance that sufficient capacity exists to 
perform the intended function and maintain a margin of safety.  When any 
battery parameter is outside the Category C limits, the assurance of 
sufficient capacity described above no longer exists, and the battery must 
be declared inoperable. 

 
The Category C limits specified for electrolyte level (above the top of the 
plates and not overflowing) ensure that the plates suffer no physical 
damage and maintain adequate electron transfer capability.  The 
Category C limits for float voltage is based on IEEE-450 (Ref. 3), which 
states that a cell voltage of 2.07 V or below, under float conditions and 
not caused by elevated temperature of the cell, indicates internal cell 
problems and may require cell replacement. 

 
The Category C limit of average specific gravity ≥ 1.195 is based on 
manufacturer recommendations (0.020 below the manufacturer 
recommended fully charged, nominal specific gravity).  In addition to that 
limit, it is required that the specific gravity for each connected cell must be 
no less than 0.020 below the average of all connected cells.  This limit 
ensures that the effect of a highly charged or new cell does not mask 
overall degradation of the battery.  The footnotes to Table 3.8.6-1 are 
applicable to Category A, B, and C specific gravity.  Footnote (b) to 
Table 3.8.6-1 requires the above mentioned correction for electrolyte level 
and temperature, with the exception that 
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SURVEILLANCE Table 3.8.6-1  (continued) 
REQUIREMENTS 

level correction is not required when battery charging current is < 2 amps 
on float charge.  This current provides, in general, an indication of overall 
battery condition. 

 
Because of specific gravity gradients that are produced during the 
recharging process, delays of several days may occur while waiting for 
the specific gravity to stabilize.  A stabilized charger current is an 
acceptable alternative to specific gravity measurement for determining the 
state of charge.  This phenomenon is discussed in IEEE-450 (Ref. 3).  
Footnote (c) to Table 3.8.6-1 allows the float charge current to be used as 
an alternate to specific gravity for up to 7 days following a battery 
recharge.  Within 7 days, each connected cell's specific gravity must be 
measured to confirm the state of charge.  Following a minor battery 
recharge (such as equalizing charge that does not follow a deep 
discharge) specific gravity gradients are not significant, and confirming 
measurements may be made in less than 7 days. 

 
 
REFERENCES 1. UFSAR, Chapter 6. 
 

2. UFSAR, Chapter 15. 
 
3. IEEE-450-1995. 
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BACKGROUND The 120 V AC instrument supply is split into 8 buses.  Instrument buses 
2 and 3 are fed through an inverter from the "A" battery distribution 
system and the "B" battery distribution system, respectively.  Instrument 
buses 1 and 4 are normally fed from 480 volt MCC-5 and MCC-6 
respectively via their constant voltage transformers (CVT).  An alternate 
power supply for instrument buses 1, 2, 3 and 4 is a common motor 
control center.  Instrument buses 6, 7 (panels 7A and 7B), 8, and 9 
(panels 9A and 9B) are powered from instrument buses 1, 2, 3, and 4 
respectively, via breakers.  

 
The 120 V AC instrument buses supply power to instrumentation and 
controls used to monitor and actuate the Reactor Protection System 
(RPS) and Engineered Safety Features (ESF) and other components.  
The inverters are the preferred source of power for Instrument buses 2, 3, 
7 and 8 while the CVTs are the preferred source of power for Instrument 
buses 1, 4, 6 and 9. 

 
 
APPLICABLE The initial conditions of Design Basis Accident (DBA) and 
SAFETY ANALYSES transient analyses in the UFSAR, Chapter 6 (Ref. 1) and Chapter 15 

(Ref. 2), assume Engineered Safety Feature systems are OPERABLE.  
The AC Instrument Bus Sources are designed to provide the required 
capacity, capability, redundancy, and reliability to ensure the availability of 
necessary power to portions of the RPS and ESFAS instrumentation and 
controls so that the fuel, Reactor Coolant System, and containment 
design limits are not exceeded.  These limits are discussed in more detail 
in the Bases for Section 3.2, Power Distribution Limits; Section 3.4, 
Reactor Coolant System (RCS); and Section 3.6, Containment Systems. 

 
The OPERABILITY of the AC Instrument Bus Sources is consistent with 
the initial assumptions of the accident analyses and is based on meeting 
the design basis of the 
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APPLICABLE unit.  This includes maintaining required AC instrument 
SAFETY ANALYSES buses OPERABLE during accident conditions in the event of: 
 (continued) 

a. An assumed loss of all offsite AC electrical power or all onsite AC 
electrical power; or 

 
b. An assumed loss of offsite power and a worst case single active 

failure. 
 

AC Instrument Bus Sources are a part of the distribution system and, as 
such, satisfy Criterion 3 of the NRC Policy Statement. 

 
 
LCO The AC Instrument Bus Sources ensure the availability of AC electrical 

power for the systems instrumentation required to shut down the reactor 
and maintain it in a safe condition after an anticipated operational 
occurrence (AOO) or a postulated DBA. 

 
Maintaining the required AC Instrument Bus Sources OPERABLE 
ensures that the redundancy incorporated into the design of the RPS and 
ESFAS instrumentation and controls is maintained.  The two inverters 
(one per train) ensure an uninterruptible supply of AC electrical power to 
four of the eight AC instrument buses even if the 480 V safety buses are 
de-energized. 

 
Operable Instrument Bus Sources require the associated instrument bus 
to be powered by the inverter with output voltage and frequency within 
tolerances, and power input to the Instrument Bus Sources from the 
preferred source. 

 
 
APPLICABILITY The Instrument Bus Sources are required to be OPERABLE in MODES 1, 

2, 3, and 4 to ensure that: 
 

a. Acceptable fuel design limits and reactor coolant pressure 
boundary limits are not exceeded as a result of AOOs or abnormal 
transients; and 
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APPLICABILITY b. Adequate core cooling is provided, and containment 
  (continued) OPERABILITY and other instrument functions are maintained in 

the event of a postulated DBA. 
 

Instrument Bus Sources requirements for MODES 5 and 6 are covered in 
the Bases for LCO 3.8.8, "AC Instrument Bus Sources - Shutdown." 

 
 
ACTIONS A.1 
 

With a required AC Instrument Bus Sources inoperable, its associated AC 
instrument bus becomes inoperable until it is manually re-energized from 
its alternate AC source.   

 
For this reason a Note has been included in Condition A requiring the 
entry into the Conditions and Required Actions of LCO 3.8.9, "Distribution 
Systems - Operating."  This ensures that the instrument bus is re-
energized within 2 hours. 

 
Required Action A.1 allows 24 hours to fix the inoperable AC Instrument 
Bus Source and return it to service.  The 24 hour limit is based upon 
engineering judgment, taking into consideration the time required to repair 
an AC Instrument Bus Source and the additional risk to which the unit is 
exposed because of the AC Instrument Bus Source inoperability.  This 
has to be balanced against the risk of an immediate shutdown, along with 
the potential challenges to safety systems such a shutdown might entail.  
When the AC instrument bus is powered from its alternate AC source, it is 
relying upon interruptible AC electrical power sources (offsite).  The AC 
Instrument Bus Source to the AC instrument buses is the preferred 
source for powering instrumentation trip setpoint devices. 

 
 

B.1 and B.2 
 

If the inoperable devices or components cannot be restored to 
OPERABLE status within the required Completion Time, the unit must be 
brought to a MODE in which the LCO does not apply.  To achieve this 
status, the unit must be brought to at least MODE 3 within 6 hours and to 
MODE 5 within 
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ACTIONS B.1 and B.2 (continued) 
 

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

 
 
SURVEILLANCE SR  3.8.7.1 
REQUIREMENTS 

This Surveillance verifies that the inverters are functioning properly with 
all required circuit breakers closed and associated AC instrument buses 
energized from the Inverter.  The verification of proper voltage and 
frequency output ensures that the required power is readily available for 
the instrumentation of the RPS and ESFAS connected to the AC 
instrument buses.  The 7 day Frequency takes into account the redundant 
capability of the Instrument Bus Sources and other indications available in 
the control room that alert the operator to inverter malfunctions. 

 
 

SR 3.8.7.2 
 

This surveillance verifies that the required circuit breakers are closed and 
the associated instrument buses energized from the CVTs.  Actual 
measurement of voltage is not required.  Confirmation that the buses are 
energized by observing status lights, instrument displays, etc., is sufficient 
to confirm the instrument buses are energized.  The 7 day frequency 
takes into account the redundant capability of the AC instrument bus 
sources and administrative requirements governing alignment of electrical 
equipment. 

 
 
REFERENCES 1. UFSAR, Chapter 6. 
 

3. UFSAR, Chapter 15. 
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BACKGROUND A description of the AC Instrument Bus Sources is provided in the Bases 
for LCO 3.8.7, "AC Instrument Bus Sources - Operating." 

 
 
APPLICABLE The initial conditions of Design Basis Accident (DBA) and 
SAFETY ANALYSES transient analyses in the UFSAR, Chapter 6 (Ref. 1) and Chapter 15 

(Ref. 2), assume Engineered Safety Feature systems are OPERABLE.  
The AC Instrument Bus Sources are designed to provide the required 
capacity, capability, redundancy, and reliability to ensure the availability of 
necessary power to the Reactor Protective System and Engineered 
Safety Features Actuation System instrumentation and controls so that 
the fuel, Reactor Coolant System, and containment design limits are not 
exceeded. 

 
 The OPERABILITY of the AC Instrument Bus Sources is consistent with 

the initial assumptions of the accident analyses and the requirements for 
the supported systems' OPERABILITY. 

 
 The OPERABILITY of the minimum AC Instrument Bus Sources to each 

AC instrument bus during MODES 5 and 6 ensures that: 
 
 a. The unit can be maintained in the shutdown or refueling condition 

for extended periods; 
 
 b. Sufficient instrumentation and control capability is available for 

monitoring and maintaining the unit status; and  
 
 c. Adequate power is available to mitigate events postulated during 

shutdown, such as a fuel handling accident. 
 
 The AC Instrument Bus Sources were previously identified as part of the 

distribution system and, as such, satisfy Criterion 3 of the NRC Policy 
Statement. 
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LCO The AC Instrument Bus Sources ensure the availability of electrical power 
for the instrumentation for systems  required to shut down the reactor 
and maintain it in a safe condition after an anticipated operational 
occurrence or a postulated DBA.  At least one AC instrument bus train 
energized by one battery powered inverter or a constant voltage 
transformer (CVT) ensure that the preferred source of AC instrument bus 
electrical power is available to at least one AC instrument bus.  
OPERABILITY of the inverters and CVTs requires that the AC instrument 
bus be powered by the associated inverter or CVT, as applicable.  When 
the redundant train of the AC instrument bus electrical power distribution 
subsystem is required by LCO 3.8.10, the power source for this AC 
instrument bus may consist of: 

 
 1) the inverter powered by its associated battery; 
 
 2) the CVT; or 
 
 3) an offsite circuit providing power through a motor control center. 
  
 This ensures the availability of sufficient AC Instrument Bus Sources to 

operate the unit in a safe manner and to mitigate the consequences of 
postulated events during shutdown (e.g., fuel handling accidents). 

 
 
APPLICABILITY The AC Instrument Bus Sources required to be OPERABLE in MODES 5 

and 6 and during movement of irradiated fuel assemblies provide 
assurance that: 

 
 a. Systems to provide adequate coolant inventory makeup are 

available for the irradiated fuel in the core; 
 
 b. Systems needed to mitigate a fuel handling accident are available; 
 
 c. Systems necessary to mitigate the effects of events that can lead 

to core damage during shutdown are available; and 
 
 d. Instrumentation and control capability is available for monitoring 

and maintaining the unit in a cold shutdown condition or refueling 
condition. 
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APPLICABILITY Applicability to movement of irradiated fuel excludes 
  (continued) movement of irradiated fuel within a properly sealed spent fuel shipping 

cask.  AC Instrument Bus Sources requirements for MODES 1, 2, 3, 
and 4 are covered in LCO 3.8.7. 

 
 
ACTIONS A.1, A.2.1, A.2.2, A.2.3, and A.2.4 
 
 With one or more required AC instrument bus sources inoperable when 

two trains are required by LCO 3.8.10, "Distribution Systems - Shutdown," 
the remaining OPERABLE AC Instrument Bus Sources may be capable 
of supporting sufficient required features to allow continuation of CORE 
ALTERATIONS, fuel movement, and operations with a potential for 
positive reactivity additions.  By the allowance of the option to declare 
required features inoperable with the associated AC Instrument Bus 
Source inoperable, appropriate restrictions will be implemented in 
accordance with the affected required features LCOs' Required Actions.  
In many instances, this option may involve undesired administrative 
efforts.  Therefore, the allowance for sufficiently conservative actions is 
made (i.e., to suspend CORE ALTERATIONS, movement of irradiated 
fuel assemblies, and operations involving positive reactivity additions) that 
could result in loss of required SDM (MODE 5) or boron concentration 
(MODE 6).  Suspending positive reactivity additions that could result in 
failure to meet the minimum SDM or boron concentration limit is required 
to assure continued safe operation.  Introduction of coolant inventory 
must be from sources that have a boron concentration greater than that 
required in the RCS for minimum SDM or refueling boron concentration.  
This may result in an overall reduction in RCS boron concentration, but 
provides acceptable margin to maintaining subcritical operation.  
Introduction of temperature changes including temperature increases 
when operating with a positive MTC must also be evaluated to ensure 
they do not result in a loss of required SDM. 

 
 Suspension of these activities shall not preclude completion of actions to 

establish a safe conservative condition.  These actions minimize the 
probability of the occurrence of postulated events.  It is further required to 
immediately initiate action to restore the required AC Instrument Bus 
Sources and to continue this action until restoration is accomplished in 
order to provide the necessary AC Instrument Bus Source of power to the 
unit safety systems 

.
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ACTIONS A.1, A.2.1, A.2.2, A.2.3, and A.2.4  (continued) 
 
 The Completion Time of immediately is consistent with the required times 

for actions requiring prompt attention.  The restoration of the required AC 
Instrument Bus Sources should be completed as quickly as possible in 
order to minimize the time the unit safety systems may be without power 
or powered from a non-preferred source. 

 
 
SURVEILLANCE SR  3.8.8.1 
REQUIREMENTS 
 This Surveillance verifies that the inverters are functioning properly with 

all required circuit breakers closed and required AC instrument buses 
energized from the inverter and that required circuit breakers are closed 
and required instrument buses are energized from the CVTs or other 
sources, as allowed by LCO 3.8.8.b.  The verification of proper voltage 
and frequency output for the inverters ensures that the required power is 
readily available for the instrumentation connected to the associated AC 
instrument buses.  The 7 day Frequency takes into account the redundant 
capability of the AC Instrument Bus Sources, other indications available in 
the control room that alert the operator to inverter malfunctions, and 
administrative requirements governing alignment of electrical equipment. 

 
 This SR is modified by a Note which states that voltage and frequency 

measurement is not required for the AC instrument buses supplied from 
CVTs.  For these buses, observing status lights, instrument displays, etc. 
is sufficient to confirm that the required power is readily available to the 
AC instrument buses supplied from CVTs 

 
 
REFERENCES 1. UFSAR, Chapter 6. 
 
 2. UFSAR, Chapter 15. 
 
 
 



 Distribution Systems - Operating 
 B 3.8.9 
 
 
B 3.8  ELECTRICAL POWER SYSTEMS 
 
B 3.8.9  Distribution Systems - Operating 
 
 
BASES 
 
 

 (continued) 
 
HBRSEP Unit No. 2 B 3.8-69 Revision No. 79 
 

BACKGROUND The onsite AC, DC, and AC instrument bus electrical power distribution 
systems are divided by train into two redundant AC, DC, and AC 
instrument bus electrical power distribution subsystems. 

 
The AC electrical power subsystem for each train consists of a primary 
Engineered Safety Feature (ESF) 480 V bus and secondary buses, 
distribution panels and motor control centers.  Each 480 V ESF bus has 
at least one separate and independent offsite source of power as well as 
a dedicated onsite diesel generator (DG) source.  Each 480 V ESF bus is 
normally connected to a preferred offsite source.  The 480 V ESF bus E1 
is normally powered from the 115 kV switchyard through the 115 kV 
startup transformer and station service transformer 2F.  The 480 V ESF 
bus E2 is normally powered from the 230 kV switchyard through the 230 
kV startup transformer and station service transformer 2G.  After a loss of 
the preferred offsite power source to either 480 V ESF bus, a manual 
transfer of ESF bus E1 to the unit auxiliary transformer is performed to 
maintain a redundancy of power sources.  Upon a loss of the 230 kV 
startup transformer, ESF bus E2 is transferred to the 115 kV startup 
transformer via 4.16 kV bus 3.  If neither startup transformer is available, 
the unit auxiliary transformer can supply power to the entire onsite 
distribution system by backfeeding the main transformer from the 230 kV 
switchyard.  Prior to backfeeding the main transformer from the 230 kV 
switchyard, the generator must be disconnected from the main 
transformer by removing the connecting straps.  The main transformer 
backfeeding will only be performed during cold shutdown unless nuclear 
safety considerations require the configuration during hot shutdown when 
no other offsite power sources are available.  If all offsite sources are 
unavailable, the onsite emergency DG supplies power to the 480 V ESF 
buses.  Control power for the 4.16 kV buses 1, 2, 3 and 4 and 480 V 
breakers is supplied from the station batteries ‘A’ and ‘B’.  Additional 
description of this system may be found in the Bases for LCO 3.8.1, "AC 
Sources - Operating," and the Bases for LCO 3.8.4, "DC 
Sources - Operating." 
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BACKGROUND The secondary AC electrical power distribution system for 
  (continued) each train includes the safety related motor control centers, and 

distribution panels shown in Table B 3.8.9-1.  The Auxiliary Feedwater 
(AFW) Header Discharge Valve to S/G "A", V2-16A and the Service 
Water System (SWS) Turbine Building Supply Valve (emergency supply), 
V6-16C are powered from both Train A and Train B of the AC electrical 
bus distribution system by utilization of Automatic Bus Transfer (ABT) 
devices and molded case circuit breakers connected to each AC 
distribution train. Magnetic trip elements for these circuit breakers (two 
breakers per valve) provide circuit protection to prevent common mode 
failure (i.e., transfer of a fault from one electrical bus to the redundant 
bus) of both trains of the AC distribution systems.  

 
The 120 VAC instrument buses are arranged in two load groups per train. 
One load group is made up of two instrument buses normally powered 
from an inverter. The remaining load group is made up of two instrument 
buses powered from a constant voltage transformer powered from the 
associated AC emergency bus. The alternate power supply for the 
inverter supplied instrument buses and the constant voltage transformer 
supplied instrument buses is an AC source powered from the station AC 
power distribution system, and its use is governed by LCO 3.8.7, "AC 
Instrument Bus Sources - Operating." 

 
There are two redundant 125 VDC electrical power distribution 
subsystems (one for each train). 

 
The list of all required distribution buses is presented in Table B 3.8.9-1. 

 
 
APPLICABLE The initial conditions of Design Basis Accident (DBA) and  
SAFETY ANALYSES transient analyses in the UFSAR, Chapter 6 (Ref. 1), and in the FSAR, 

Chapter 15 (Ref. 2), assume ESF systems are OPERABLE.  The AC, DC, 
and AC instrument bus electrical power distribution systems are designed 
to provide sufficient capacity, capability, redundancy, and reliability to 
ensure the availability of necessary power to ESF systems so that the 
fuel, Reactor Coolant System, and containment design limits are not 
exceeded.  These limits are discussed in more detail in the Bases for 
Section 3.2, Power 
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APPLICABLE Distribution Limits; Section 3.4, Reactor Coolant System 
SAFETY ANALYSIS (RCS); and Section 3.6, Containment Systems. 
  (continued) 

The OPERABILITY of the AC, DC, and AC instrument bus electrical 
power distribution systems is consistent with the initial assumptions of the 
accident analyses and is based upon meeting the design basis of the unit. 
 This includes maintaining power distribution systems OPERABLE during 
accident conditions in the event of: 

 
a. An assumed loss of all offsite power or all onsite AC electrical 

power; or 
 
b.  An assumed loss of offsite power and worst case single active 

failure. 
 
The magnetic and thermal trip elements of the molded case circuit 
breakers for the Auxiliary Feedwater (AFW) Header Discharge Valve to 
S/G "A", V2-16A and the Service Water System (SWS) Turbine Building 
Supply Valve (emergency supply), V16-16C are required to function to 
prevent transferring a fault from one train of the AC distribution System to 
the other train of the AC distribution System (Ref. 3).  For this to occur, a 
trip element for both of the breakers associated with one valve (one 
connected to each train of the AC Distribution System) would have to fail. 

 
The distribution systems satisfy Criterion 3 of the NRC Policy Statement. 

 
 
LCO The required power distribution subsystems listed in Table B 3.8.9-1 

ensure the availability of AC, DC, and AC instrument bus electrical power 
for the systems required to shut down the reactor and maintain it in a safe 
condition after an anticipated operational occurrence (AOO) or a 
postulated DBA.  The AC, DC, and AC instrument bus electrical power 
distribution subsystems are required to be OPERABLE. 

 
Maintaining the Train A and Train B AC, DC, and AC instrument bus 
electrical power distribution subsystems OPERABLE ensures that the 
redundancy incorporated into the design of ESF is not defeated.  
Therefore, a single failure within any system or within the electrical power  
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LCO distribution subsystems will not prevent safe shutdown of 
  (continued) the reactor.  OPERABLE AC electrical power distribution subsystems 

require the associated buses, motor control centers, distribution panels 
and auxiliary fuse panels to be energized to their proper voltages.  
OPERABLE DC electrical power distribution subsystems require the 
associated buses to be energized to their proper voltage from either the 
associated battery or charger.  OPERABLE instrument bus electrical 
power distribution subsystems require the associated buses to be 
energized to their proper voltage from the associated inverter via inverted 
DC voltage, the constant voltage transformer or the alternate feed.    

 
Based on the number of safety significant electrical loads associated with 
each bus listed in Table B 3.8.9-1, if one or more of the buses becomes 
inoperable, entry into the appropriate Conditions and Required Actions of 
LCO 3.8.9 is required.  Other buses, such as motor control centers (MCC) 
and distribution panels, which help comprise the AC and DC distribution 
systems are not listed in Table B 3.8.9-1.  The loss of electrical loads 
associated with these buses may not result in a complete loss of a 
redundant safety function necessary to shut down the reactor and 
maintain it in a safe condition.  Therefore, should one or more of these 
buses become inoperable due to a failure not affecting the OPERABILITY 
of a bus listed in Table B 3.8.9-1 (e.g., a breaker supplying a single MCC 
fails open), the individual loads on the bus would be considered 
inoperable, and the appropriate Conditions and Required Actions of the 
LCOs governing the individual loads would be entered.  However, if one 
or more of these buses is inoperable due to a failure also affecting the 
OPERABILITY of a bus listed in Table B 3.8.9-1 (e.g., loss of a 480 V 
emergency bus, which results in de-energization of all buses powered 
from the 480 V emergency bus), then although the individual loads are 
still considered inoperable, the Conditions and Required Actions of the 
LCO for the individual loads are not required to be entered, since 
LCO 3.0.6 allows this exception (i.e., the loads are inoperable due to the 
inoperability of a support system governed by a Technical Specification; 
the 480 V emergency bus). 

 
The magnetic and thermal trip elements of at least one of the molded 
case circuit breakers for both the Auxiliary 
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LCO Feedwater (AFW) Header Discharge Valve to S/G "A", V2-16A 
  (continued) and the Service Water System (SWS) Turbine Building Supply Valve 

(emergency supply), V16-16C are required to be OPERABLE to provide 
isolation between the separate AC distribution subsystems. 

 
In addition, tie breakers between redundant safety related AC, DC, and 
AC instrument bus power distribution subsystems, if they exist, must be 
open.  This prevents any electrical malfunction in any power distribution 
subsystem from propagating to the redundant subsystem, that could 
cause the failure of a redundant subsystem and a loss of essential safety 
function(s).  If any tie breakers are closed, the affected redundant 
electrical power distribution subsystems are considered inoperable.  This 
applies to the onsite, safety related redundant electrical power distribution 
subsystems.  It does not, however, preclude redundant 480 V Emergency 
buses from being powered from the same offsite circuit. 

 
 
APPLICABILITY The electrical power distribution subsystems are required to be 

OPERABLE in MODES 1, 2, 3, and 4 to ensure that: 
 

a. Acceptable fuel design limits and reactor coolant pressure 
boundary limits are not exceeded as a result of AOOs or abnormal 
transients; and 

 
b. Adequate core cooling is provided, and containment 

OPERABILITY and other instrument functions are maintained in 
the event of a postulated DBA. 

 
Electrical power distribution subsystem requirements for MODES 5 and 6 
are covered in the Bases for LCO 3.8.10, "Distribution 
Systems - Shutdown." 

 
ACTIONS A.1 
 

With one or more required AC buses, motor control centers, or 
distribution panels, except AC instrument buses, in one train inoperable, 
the remaining AC electrical power distribution subsystem in the other train 
is capable of 
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ACTIONS A.1   (continued) 
 

supporting the minimum safety functions necessary to shut down the 
reactor and maintain it in a safe shutdown condition, assuming no single 
active failure.  The overall reliability is reduced, however, because a 
single active 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 train without AC power (i.e., no 
offsite power to the train and the associated DG inoperable).  In this 
Condition, the unit is more vulnerable to a complete loss of AC power.  It 
is, therefore, imperative that the unit operator's attention be focused on 
minimizing the potential for loss of power to the remaining train by 
stabilizing the unit, and on restoring power to the affected train.  The 
8 hour time limit before requiring a unit shutdown in this Condition is 
acceptable because of: 

 
a. The potential for decreased safety if the unit operator's attention is 

diverted from the evaluations and actions necessary to restore 
power to the affected train, to the actions associated with taking 
the unit to shutdown within this time limit; and 

 
b. The potential for an event in conjunction with a single failure of a 

redundant component in the train with AC power. 
 

The second Completion Time for Required Action A.1 establishes a limit 
on the maximum time allowed for any combination of required distribution 
subsystems to be inoperable during any single contiguous occurrence of 
failing to meet the LCO.  If Condition A is entered while, for instance, a 
DC bus is inoperable and subsequently restored OPERABLE, the LCO 
may already have been not met for up to 2 hours.  This could lead to a 
total of 10 hours, since initial failure of the LCO, to restore the AC 
distribution system.  At this time, a DC circuit could again become 
inoperable, and AC distribution restored OPERABLE.  This could 
continue indefinitely. 
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ACTIONS A.1  (continued) 
 

The Completion Time allows for an exception to the normal "time zero" for 
beginning the allowed outage time "clock."  This will result in establishing 
the "time zero" at the time the LCO was initially not met, instead of the 
time Condition A was entered.  The 16 hour Completion Time is an 
acceptable limitation on this potential to fail to meet the LCO indefinitely. 

 
 

B.1 
 

With one AC instrument bus subsystem inoperable, the remaining 
OPERABLE AC instrument buses are capable of supporting the minimum 
safety functions necessary to shut down the unit and maintain it in the 
safe shutdown condition.  Overall reliability is reduced, however, since an 
additional single failure could result in the minimum required ESF 
functions not being supported.  Therefore, the required AC instrument bus 
must be restored to OPERABLE status within 2 hours by powering the 
bus from the associated alternate AC supply. 

 
Condition B represents one AC instrument bus without power; potentially 
both the DC source or the constant voltage transformer and the 
associated alternate AC source are nonfunctioning.  In this situation, the 
unit is significantly more vulnerable to a complete loss of all 
noninterruptible power.  It is, therefore, imperative that the operator's 
attention focus on stabilizing the unit, minimizing the potential for loss of 
power to the remaining instrument buses and restoring power to the 
affected instrument bus. 

 
This 2 hour limit is more conservative than Completion Times allowed for 
the vast majority of components that are without adequate instrument AC 
power.  Taking exception to LCO 3.0.2 for components without adequate 
instrument AC power, that would have the Required Action Completion 
Times shorter than 2 hours if declared inoperable, is acceptable because 
of:  

 
a. The potential for decreased safety by requiring a change in unit 

conditions (i.e., requiring a shutdown) and not allowing stable 
operations to continue; 



 Distribution Systems - Operating 
 B 3.8.9 
 
 
BASES 
 
 

 (continued) 
 
HBRSEP Unit No. 2 B 3.8-76 Revision No. 79 
 

ACTIONS B.1  (continued) 
 

b. The potential for decreased safety by requiring entry into numerous 
Applicable Conditions and Required Actions for components without 
adequate instrument AC power and not providing sufficient time for 
the operators to perform the necessary evaluations and actions for 
restoring power to the affected train; and 

 
c. The potential for an event in conjunction with a single failure of a 

redundant component. 
 

The 2 hour Completion Time takes into account the importance to safety 
of restoring the AC instrument bus to OPERABLE status, the redundant 
capability afforded by the other OPERABLE instrument buses, and the 
low probability of a DBA occurring during this period. 

 
The second Completion Time for Required Action B.1 establishes a limit 
on the maximum allowed for any combination of required distribution 
subsystems to be inoperable during any single contiguous occurrence of 
failing to meet the LCO.  If Condition B is entered while, for instance, an 
AC bus is inoperable and subsequently returned OPERABLE, the LCO 
may already have been not met for up to 8 hours.  This could lead to a 
total of 10 hours, since initial failure of the LCO, to restore the instrument 
bus distribution system.  At this time, an AC train could again become 
inoperable, and instrument bus distribution restored OPERABLE.  This 
could continue indefinitely. 

 
This Completion Time allows for an exception to the normal "time zero" 
for beginning the allowed outage time "clock."  This will result in 
establishing the "time zero" at the time the LCO was initially not met, 
instead of the time Condition B was entered.  The 16 hour Completion 
Time is an acceptable limitation on this potential to fail to meet the LCO 
indefinitely. 

 
 

C.1 
 

With DC bus(es) in one train 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 
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ACTIONS C.1  (continued) 
 

reliability is reduced, however, because a single failure in the remaining 
DC electrical power distribution subsystem could result in the minimum 
required ESF functions not being supported.  Therefore, the required DC 
buses must be restored to OPERABLE status within 2 hours by powering 
the bus from the associated battery or charger. 

 
Condition C represents one train without adequate DC power; potentially 
both with the battery significantly degraded and the associated charger 
nonfunctioning.  In this situation, the unit 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 unit, minimizing the potential 
for loss of power to the remaining trains and restoring power to the 
affected train. 

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

 
a. The potential for decreased safety by requiring a change in unit 

conditions (i.e., requiring a shutdown) while allowing stable 
operations to continue; 

 
b. The potential for decreased safety by requiring entry into 

numerous applicable Conditions and Required Actions for 
components without DC power and not providing sufficient time for 
the operators to perform the necessary evaluations and actions for 
restoring power to the affected train; and 

 
c. The potential for an event in conjunction with a single failure of a 

redundant component. 
 

The 2 hour Completion Time for DC buses is consistent with Regulatory 
Guide 1.93 (Ref. 4).  The second Completion Time for Required 
Action C.1 establishes a limit on the maximum time allowed for any 
combination of required distribution subsystems to be inoperable during 
any single contiguous occurrence of failing to meet the LCO.  If 
Condition C is entered while, for instance, an AC bus is inoperable and 
subsequently returned OPERABLE, the LCO may already have 
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ACTIONS C.1  (continued) 
 

been not met for up to 8 hours.  This could lead to a total of 10 hours, 
since initial failure of the LCO, to restore the DC distribution system.  At 
this time, an AC train could again become inoperable, and DC distribution 
restored OPERABLE.  This could continue indefinitely. 

 
This Completion Time allows for an exception to the normal "time zero" 
for beginning the allowed outage time "clock."  This will result in 
establishing the "time zero" at the time the LCO was initially not met, 
instead of the time Condition C was entered.  The 16 hour Completion 
Time is an acceptable limitation on this potential to fail to meet the LCO 
indefinitely. 

 
 

D.1 and E.1 
 

With trip elements of both molded case circuit breakers associated with 
either the Aux. Feedwater Header Discharge Valve to S/G "A", V2-16A or 
the Service Water Turbine Building Supply Valve (emergency supply), 
V16-16C inoperable, the potential exist that a single failure could 
adversely affect both trains of the AC Distribution System.  For this to 
occur, a trip element for both of the breakers associated with one valve 
(one connected to each train of the AC Distribution System) would have 
to fail.  Therefore, one of the associated molded case circuit breaker(s) 
for each affected valve must be placed in the open position. 

 
Engineering judgment and operating experience indicates that two hours 
is adequate time to open the affected circuit breaker(s).  The two hour 
Completion Time take into account the importance to safety of opening 
the affected circuit breakers, the low probability of inoperability of a trip 
element for both circuit breakers concurrent with a fault on the associated 
circuit and the low probability of a DBA occurring during this period. 

 
With the affected circuit breaker(s) open, normal or alternate AC power is 
not available to the associated valve.  This Note ensures appropriate 
remedial actions are taken, if necessary, if the affected systems are 
rendered inoperable by the removal of the power source(s) from the 
associated valve. 
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ACTIONS F.1 and F.2 
  (continued) 

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

 
 

G.1 
 

With two trains with inoperable distribution subsystems that result in a 
loss of safety function, adequate core cooling, containment 
OPERABILITY and other instrument functions for DBA mitigation would 
be compromised, and immediate plant shutdown in accordance with 
LCO 3.0.3 is required.    

 
 
SURVEILLANCE SR  3.8.9.1 
REQUIREMENTS 

This Surveillance verifies that the required AC, DC, and AC instrument 
bus electrical power distribution systems are functioning properly, with the 
correct circuit breaker alignment.  The correct breaker alignment ensures 
the appropriate separation and independence of the electrical divisions is 
maintained, and the appropriate voltage is  available to each required 
bus.  The 7 day Frequency takes into account the redundant capability of 
the AC, DC, and AC instrument bus electrical power distribution 
subsystems, and other indications available in the control room that alert 
the operator to subsystem malfunctions. 
 
This SR is modified by a Note which states that Voltage measurement is 
not required for the AC Instrument buses supplied from Constant Voltage 
Transformers (CVTs).  For these buses confirmation that the buses are 
energized by observing status lights, instrument displays, etc., is sufficient 
to confirm the buses are energized. 
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SURVEILLANCE SR   3.8.9.2 and SR  3.8.9.3 
REQUIREMENTS 
 (continued)  The two breakers associated with each ABT will trip on over current as 

required to prevent fault from affecting both trains of the AC Distribution 
System.  The 24 month Frequency of the Surveillance is based on 
engineering judgment, taking into consideration the unit conditions 
desirable for performing the Surveillance, and is intended to be consistent 
with expected fuel cycle lengths.  Operating experience has shown that 
these components usually pass the SR when performed at the 24 month 
Frequency.   

 
 Therefore the Frequency was concluded to be acceptable from a 

reliability standpoint. 
 
 
REFERENCES  1.  UFSAR, Chapter 6. 
 

2.  UFSAR, Chapter 15. 
 
3.  SER for HBRSEP Unit No. 2 Amendment 123, dated Sept. 5, 

1989 
 
4.  Regulatory Guide 1.93, December 1974. 
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 Table B 3.8.9-1 (page 1 of 1) 
 AC and DC Electrical Power Distribution Systems 
 
 
 

TYPE VOLTAGE TRAIN A* TRAIN B* 

 
AC buses 

 
4160 V 

 
480 V 

 
4.16 kV Bus 6 

 
480 V Bus E1 

 

 
4.16 kV Bus 9 

 
480 V Bus E2 

 

 
DC buses 

 
125 V 

 
MCC A 

 
Distribution Panel 

A 
  

 
MCC B 

 
Distribution Panel 

B 
 

 
AC instrument 

buses (IB) 

 
120V  

 
IB 1 
IB 2 
IB 6 

IB 7 (A & B) 
 

 
IB 3 
IB 4 
IB 8 

IB 9 (A & B) 

* Each train of the AC and DC electrical power distribution systems is a subsystem. 
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BACKGROUND A description of the AC, DC, and AC instrument bus electrical power 
distribution systems is provided in the Bases for LCO 3.8.9, "Distribution 
Systems - Operating." 

 
 
APPLICABLE The initial conditions of Design Basis Accident and 
SAFETY ANALYSES transient analyses in the UFSAR, Chapter 6 (Ref. 1) and Chapter 15 

(Ref. 2), assume Engineered Safety Feature (ESF) systems are 
OPERABLE.  The AC, DC, and AC instrument bus electrical power 
distribution systems are designed to provide sufficient capacity, capability, 
redundancy, and reliability to ensure the availability of necessary power to 
ESF systems so that the fuel, Reactor Coolant System, and containment 
design limits are not exceeded. 

 
 The OPERABILITY of the AC, DC, and AC instrument bus electrical 

power distribution system is consistent with the initial assumptions of the 
accident analyses and the requirements for the supported systems' 
OPERABILITY. 

 
 The OPERABILITY of the minimum AC, DC, and AC instrument bus 

electrical power distribution subsystems during MODES 5 and 6, and 
during movement of irradiated fuel assemblies ensures that: 

 
 a. The unit can be maintained in the shutdown or refueling condition 

for extended periods; 
 
 b. Sufficient instrumentation and control capability is available for 

monitoring and maintaining the unit status; and 
 
 c. Adequate power is provided to mitigate events postulated during 

shutdown, such as a fuel handling accident. 
 
 The AC and DC electrical power distribution systems satisfy Criterion 3 of 

the NRC Policy Statement. 
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LCO Various combinations of subsystems, equipment, and components are 
required OPERABLE by other LCOs, depending on the specific plant 
condition.  Implicit in those requirements is the required OPERABILITY of 
necessary support required features.  This LCO explicitly requires 
energization of the portions of the electrical distribution system necessary 
to support OPERABILITY of required systems, equipment, and 
components - all specifically addressed in each LCO and implicitly 
required via the definition of OPERABILITY. 

 
 Maintaining these portions of the distribution system energized ensures 

the availability of sufficient power to operate the unit in a safe manner to 
mitigate the consequences of postulated events during shutdown (e.g., 
fuel handling accidents). 

 
 
APPLICABILITY The AC and DC electrical power distribution subsystems required to be 

OPERABLE in MODES 5 and 6, and during movement of irradiated fuel 
assemblies, provide assurance that: 

 
 a. Systems to provide adequate coolant inventory makeup are 

available for the irradiated fuel in the core; 
 
 b. Systems needed to mitigate a fuel handling accident are available; 
 
 c. Systems necessary to mitigate the effects of events that can lead 

to core damage during shutdown are available; and 
 
 d. Instrumentation and control capability is available for monitoring 

and maintaining the unit in a cold shutdown condition and 
refueling condition. 

 
 Applicability to movement of irradiated fuel excludes movement of 

irradiated fuel within a properly sealed spent fuel shipping cask.  The AC, 
DC, and AC instrument bus electrical power distribution subsystems 
requirements for MODES 1, 2, 3, and 4 are covered in LCO 3.8.9. 
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ACTIONS A.1, A.2.1, A.2.2, A.2.3, A.2.4, and A.2.5 
 
 Although redundant required features may require redundant trains of 

electrical power distribution subsystems to be OPERABLE, one 
OPERABLE distribution subsystem train may be capable of supporting 
sufficient required features to allow continuation of CORE ALTERATIONS 
and fuel movement.  By allowing the option to declare required features 
associated with an inoperable distribution subsystem inoperable, 
appropriate restrictions are implemented in accordance with the affected 
distribution subsystem LCO's Required Actions. In many instances, this 
option may involve undesired administrative efforts.  Therefore, the 
allowance for sufficiently conservative actions is made (i.e., to suspend 
CORE ALTERATIONS, movement of irradiated fuel assemblies, and 
operations involving positive reactivity additions that could result in loss of 
required SDM (MODE 5) or boron concentration (MODE 6)).  Suspending 
positive reactivity additions that could result in failure to meet the 
minimum SDM or boron concentration limit is required to assure 
continued safe operation.  Introduction of coolant inventory must be from 
sources that have a boron concentration greater than that required in the 
RCS for minimum SDM or refueling boron concentration.  This may result 
in an overall reduction in RCS boron concentration, but provides 
acceptable margin to maintaining subcritical operation.  Introduction of 
temperature changes including temperature increases when operating 
with a positive MTC must also be evaluated to ensure they do not result 
in a loss of required SDM. 

 
 Suspension of these activities does not preclude completion of actions to 

establish a safe conservative condition.  These actions minimize the 
probability of the occurrence of postulated events.  It is further required to 
immediately initiate action to restore the required AC and DC electrical 
power distribution subsystems and to continue this action until restoration 
is accomplished in order to provide the necessary power to the unit safety 
systems. 

 
 Notwithstanding performance of the above conservative Required 

Actions, a required residual heat removal (RHR) subsystem may be 
inoperable.  In this case, Required Actions A.2.1 through A.2.4 do not 
adequately address the concerns relating to coolant circulation and heat 
removal.  Pursuant to LCO 3.0.6, the RHR ACTIONS would not be 
entered. 
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ACTIONS A.1, A.2.1, A.2.2, A.2.3, A.2.4, and A.2.5  (continued) 
 
 Therefore, Required Action A.2.5 is provided to direct declaring RHR 

inoperable, which results in taking the appropriate RHR actions. 
 
 The Completion Time of immediately is consistent with the required times 

for actions requiring prompt attention.  The restoration of the required 
distribution subsystems should be completed as quickly as possible in 
order to minimize the time the unit safety systems may be without power. 

 
 
SURVEILLANCE SR  3.8.10.1 
REQUIREMENTS 
 This Surveillance verifies that the AC, DC, and AC instrument bus 

electrical power distribution subsystems are functioning properly, with all 
the buses energized.  The 7 day Frequency takes into account the 
capability of the electrical power distribution subsystems, and other 
indications available in the control room that alert the operator to 
subsystem malfunctions.   

 
 This SR is modified by Note which states that voltage measurement is not 

required for the AC Instrument buses supplied from Constant Voltage 
Transformers (CVTs).  For these buses confirmation that the buses are 
energized by observing status lights, instrument displays, etc., is sufficient 
to confirm the buses are energized. 

 
 
REFERENCES 1. UFSAR, Chapter 6. 
 
 2. UFSAR, Chapter 15. 
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SURVEILLANCE SR  3.9.2.1 
REQUIREMENTS 
 SR 3.9.2.1 is the performance of a CHANNEL CHECK, which is a 

comparison of the parameter indicated on one channel to a similar 
parameter on other channels.  It is based on the assumption that the two 
indication channels should be consistent with core conditions.  Changes 
in fuel loading and core geometry can result in significant differences 
between source range channels, but each channel should be consistent 
with its local conditions. 

 
 The Frequency of 12 hours is consistent with the CHANNEL CHECK 

Frequency specified similarly for the same instruments in LCO 3.3.1. 
 
 
 SR  3.9.2.2 
 
 SR 3.9.2.2 is the performance of a CHANNEL CALIBRATION every 

24 months.  This SR is modified by a Note stating that neutron detectors 
are excluded from the CHANNEL CALIBRATION. The CHANNEL 
CALIBRATION for the source range neutron flux monitors consists of 
obtaining the detector plateau or preamp discriminator curves, evaluating 
those curves, and comparing the curves to the manufacturer's data.  The 
CHANNEL CALIBRATION for the PAM source range neutron flux 
monitors only applies to the portion of the channel applicable to providing 
visual indication of neutron count rate in the Control Room.  The 
24 month Frequency is based on the need to perform this Surveillance 
under the conditions that apply during a plant outage.  Operating 
experience has shown these components usually pass the Surveillance 
when performed at the 24 month Frequency. 

 
 
REFERENCES 1. UFSAR, Section 3.1. 
 
 2. UFSAR, Section 15.4.6. 
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 APPLICABLE During movement of irradiated fuel assemblies within  
SAFETY ANALYSES containment, the most severe radiological consequences result from a 

fuel handling accident involving handling recently irradiated fuel.  The fuel 
handling accident is a postulated event that involves damage to irradiated 
fuel (Ref. 1).  Fuel handling accidents analyzed include dropping a single 
irradiated fuel assembly and handling tool or a heavy object onto other 
irradiated fuel assemblies.  The requirements of LCO 3.9.6, "Refueling 
Cavity Water Level," and irradiated fuel movement with containment 
closure capability or a minimum decay time of 116 hours without 
containment closure capability ensure that the release of fission product 
radioactivity, subsequent to a fuel handling accident, results in doses that 
are well within (≤ 25%)the dose limits specified in 10 CFR 50.67.   

 
 Containment penetrations satisfy Criterion 3 of the NRC Policy 

Statement. 
 
 
LCO This LCO limits the consequences of a fuel handling accident involving 

handling recently irradiated fuel in containment by limiting the potential 
escape paths for fission product radioactivity released within 
containment.  The LCO requires any penetration providing direct access 
from the containment atmosphere to the outside atmosphere to be closed 
except for the OPERABLE containment ventilation penetrations.  For the 
OPERABLE containment ventilation penetrations, this LCO ensures that 
these penetrations are isolable by the Containment Ventilation Isolation 
System.  The OPERABILITY requirements for this LCO ensure that the 
automatic containment ventilation valve closure times specified in the 
UFSAR can be achieved and, therefore, meet the assumptions used in 
the safety analysis to ensure that releases through the valves are 
terminated, such that radiological doses are within the acceptance limit. 

 
 
APPLICABILITY The containment penetration requirements are applicable during 

movement of recently irradiated fuel assemblies within containment 
because this is when there is a potential 
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APPLICABILITY for the limitting fuel handling accident.  In MODES 1, 2, 3, 
  (continued) and 4, containment penetration requirements are addressed by 
 LCO 3.6.1.  In MODES 5 and 6, when movement of irradiated fuel 

assemblies within containment is not being conducted, the potential for a 
fuel handling accident does not exist.  Additionally, due to radioactive 
decay, a fuel handling accident involving handling fuel that was not 
recently irradiated (i.e., fuel that has not occupied part of a critical reactor 
core within the previous 116 hours) will result in doses that are well within 
the guideline values specified in 10 CFR 50.67 even without containment 
closure capability.  Therefore, under these conditions no requirements 
are placed on containment penetration status. 

 
 
ACTIONS A.1 
 
 If the containment equipment hatch, air lock, or any containment 

penetration that provides direct access from the containment atmosphere 
to the outside atmosphere is not in the required status, including the 
Containment Ventilation Isolation System not capable of automatic 
actuation when the containment ventilation valves are open, the unit must 
be placed in a condition where the isolation function is not needed.  This 
is accomplished by immediately suspending movement of recently 
irradiated fuel assemblies within containment.  Performance of these 
actions shall not preclude completion of movement of a component to a 
safe position. 

 
 
SURVEILLANCE SR  3.9.3.1 
REQUIREMENTS 
 This Surveillance demonstrates that each of the containment 

penetrations required to be in its closed position is in that position.  The 
Surveillance on the open ventilation valves will demonstrate that the 
valves are not blocked from closing.  Also the Surveillance will 
demonstrate that each valve operator has motive power, which will 
ensure that each valve is capable of being closed by an OPERABLE 
automatic containment ventilation isolation signal. 

 
 The Surveillance is performed every 7 days during movement of recently 

irradiated fuel assemblies within containment.  This Surveillance ensures 
that a postulated fuel handling  
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SURVEILLANCE SR  3.9.3.1  (continued) 
REQUIREMENTS  
 Accident involving handling recently irradiated fuel that releases fission 

product radioactivity within the containment will not result in a significant 
release of fission product radioactivity to the environment. 

 
 
 SR  3.9.3.2 
 
 This Surveillance demonstrates that each containment ventilation valve 

actuates to its isolation position on manual initiation or on an actual or 
simulated high radiation signal.  The 24 month Frequency maintains 
consistency with other similar instrumentation and valve testing 
requirements.  In LCO 3.3.6, the Containment Ventilation Isolation 
instrumentation requires a CHANNEL CHECK every 12 hours and a COT 
every 92 days to ensure the channel OPERABILITY during refueling 
operations.  Every 24 months a CHANNEL CALIBRATION is performed.  
The system actuation response time is demonstrated every 24 months, 
during refueling, on a STAGGERED TEST BASIS.  SR 3.6.3.5 
demonstrates that the isolation time of each valve is in accordance with 
the Inservice Testing Program requirements. These Surveillances 
performed during MODE 6 will ensure that the valves are capable of 
closing after a postulated fuel handling accident involving handling 
recently irradiated fuel to limit a release of fission product radioactivity 
from the containment. 

 
 
REFERENCES 1. UFSAR, Section 15.7.4. 
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BACKGROUND The movement of irradiated fuel assemblies within containment 
requires a minimum water level of 23 ft above the top of the reactor 
vessel flange.  During refueling, this maintains sufficient water level 
in the containment, refueling canal, fuel transfer canal, refueling 
cavity, and spent fuel pool. Sufficient water is necessary to retain 
iodine fission product activity in the water in the event of a fuel 
handling accident (Ref. 1).  Sufficient iodine activity would be 
retained to limit offsite doses from the accident to within Regulatory 
Guide 1.183 and 10 CFR 50.67 limits (Refs. 2 and 3) 

 
────────────────────────────────────────────────────────────────────── 
 
APPLICABLE During movement of irradiated fuel assemblies, the water 
SAFETY ANALYSES level in the refueling canal and the refueling cavity is an initial 

condition design parameter in the analysis of a fuel handling 
accident in containment (Ref. 1).  A minimum water level of 23 ft 
allows a decontamination factor of 200 to be used in the accident 
analysis for iodine.  Therefore, consistent with Regulatory Guide 
1.183, Appendix B.2, the overall effective iodine decontamination 
factor is 200 for the refueling cavity, with a resulting chemical 
species released from the water of 57% elemental and 43% 
organic iodine (Ref. 1). 

 
The fuel handling accident analysis inside containment is described 
in Reference 1.  With a minimum water level of 23 ft and a 
minimum decay time of 116 hours prior to fuel handling, the 
analysis and test programs demonstrate that the iodine release due 
to a postulated fuel handling accident is adequately captured by the 
water and offsite doses are maintained within allowable limits 
(Refs. 2 and 3). 

 
Refueling cavity water level satisfies Criterion 2 of the NRC Policy 
Statement. 
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BACKGROUND The Containment Purge Filter System filters airborne radioactivity 
released to the containment following a fuel handling accident involving 
handling recently irradiated fuel in the containment.  During refueling 
outages, the Containment Purge Filter System, in conjunction with other 
normally operating systems, also provides environmental control of 
temperature and humidity in the containment. 

 
 The Containment Purge Filter System is a single train system which 

consists of a prefilter, a high efficiency particulate air (HEPA) filter, an 
activated charcoal adsorber section for removal of gaseous activity 
(principally iodines), and two fans (only one of the fans is required, the 
second fan is a spare).  Ductwork, valves or dampers, and 
instrumentation also form part of the system. 

 
 The Containment Purge Filter System is a manually intitiated system, 

which may also be operated during normal plant operations. 
 
 The Containment Purge Filter System is discussed in the UFSAR, 

Sections 6.5.1, 9.4.3, and 15.7.4 (Refs. 1, 2, and 3, respectively) 
because it may be used for normal, as well as post accident, atmospheric 
cleanup functions. 

 
 
APPLICABLE The containment purge filter system is not used for 
SAFETY ANALYSES  mitigation of the fuel handling accident as described in UFSAR 

Section 15.7.4.  This system is required to be OPERABLE and in 
operation during the movement of recently irradiated fuel (i.e., fuel that 
has occupied part of a critical reactor core within the previous 116 hours). 
In the event of a fuel handling accident involving recently irradiated fuel, 
the containment purge filter system, in conjunction with the containment 
ventilation isolation requirements of LCO 3.3.6 and the containment 
closure requirements of LCO 3.9.3, would significantly impede the 
radioactive release. 

 



 Containment Purge Filter System 
 B 3.9.7 
 
 
BASES 
 
 

 (continued) 
 
HBRSEP Unit No. 2 B 3.9-25 Revision No. 73 
 

APPLICABLE The Containment Purge Filter System satisfies Criterion 3 of the 
SAFETY ANALYSES NRC Policy Statement. 
  (continued)  
 
 
LCO The Containment Purge Filter System is required to be OPERABLE 

and operating.  When the Containment Purge Filter System is in 
operatilon, the exhaust flow from containment shall discharge 
through the HEPA and impregnated charcoal filters. 

 
The Containment Purge Filter System is considered OPERABLE 
when: 

 
a. One fan is OPERABLE; 
 
b. HEPA filter and charcoal adsorber are not excessively restricting 

flow, and are capable of performing their filtration function; and 
 
c. Ductwork, valves, and dampers are OPERABLE, and air flow can 

be maintained. 
 
 
APPLICABILITY During movement of recently irradiated fuel in the containment, the 

Containment Purge Filter System is required to be OPERABLE and 
operating to alleviate the consequences of a fuel handling accident 
involving handling recently irradiated fuel (i.e., fuel that has 
occupied part of a critical reactor core within the previous 
116 hours). 

 
 
ACTIONS A-1 and A-2 
 

When the Containment Purge Filter System is inoperable or not in 
operation during movement of recently irradiated fuel assemblies in 
containment,  Required Action A.1 requires each penetration 
providing direct access from the containment atmosphere to the 
outside atmosphere to be immediately 
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