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NRC FORM 757  U.S. NUCLEAR REGULATORY COMMISSION 
(06-2019) 
NRC MD 10.158 

NON-CONCURRENCE PROCESS 
COVER PAGE 

The U.S. Nuclear Regulatory Commission (NRC) strives to establish and maintain an environment that 
encourages all employees to promptly raise concerns and differing views without fear of reprisal and to 
promote methods for raising concerns that will enhance a strong safety culture and support the agency’s 
mission. 

Employees are expected to discuss their views and concerns with their immediate supervisors on a regular, 
ongoing basis. If informal discussions do not resolve concerns, employees have various mechanisms for 
expressing and having their concerns and differing views heard and considered by management. 

Management Directive (MD) 10.158, “NRC Non-Concurrence Process,” describes the Non-Concurrence 
Process (NCP). 

The NCP allows employees to document their differing views and concerns early in the decision-making 
process, have them responded to (if requested), and include them with proposed documents moving 
through the management approval chain to support the decision-making process. 

NRC Form 757, “Non-Concurrence Process,” is used to document the process. 

Section A of the form includes the personal opinions, views, and concerns of a non-concurring NRC 
employee. 

Section B of the form includes the personal opinions and views of the non-concurring employee’s immediate 
supervisor. 

Section C of the form includes the agency’s evaluation of the concerns and the agency’s final position and 
outcome. 

NOTE: Content in Sections A and B reflects personal opinions and views and does not represent the official 
agency’s position of the issues, nor official rationale for the agency decision. Section C includes the agency’s 
official position on the facts, issues, and rationale for the final decision. 

Was this process discontinued? If so, please indicate the reason and skip questions 2 and 3:
Process was not discontinued
At the completion of the process, the non-concurring employee(s):

ontinued to non-concu

For record keeping purposes:
This record has been reviewed and approved for public dissemination
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NRC FORM 757       U.S. NUCLEAR REGULATORY COMMISSION 
(06-2019) 
NRC MD 10.158

NON-CONCURRENCE PROCESS (Continued) 

1. NCP Tracking Number

NCP-2022-005 
Date 

2022-11-03

Section A – To Be Completed by Non-Concurring Employee 
2. Title of Subject Document

NRC Integrated Report 05000461/2022003 
3. ADAMS Accession Number

4. Document Signer

Robert Ruiz - BRANCH CHIEF 
5. Document Signer’s Office

RIII/DORS 

6. Document Signer’s Email 

Robert.Ruiz@nrc.gov 
7. Name of Non-Concurring Employees

Jorge Corujo-Sandin - SENIOR REACTOR 
INSPECTOR; Karla Stoedter - BRANCH CHIEF; 
Richard Skokowski - BRANCH CHIEF 

8. Non-Concurring Employee Offices

RIII/DORS 
9. Employee Emails 

Jorge.Corujo-Sandin@nrc.gov; 
Karla.Stoedter@nrc.gov; 
Richard.Skokowski@nrc.gov 

10. Non-Concurring Employee’s Role for the Subject Document

Document Contributor 
11. Name of Non-Concurring Employee Supervisors

Jason Kozal (He/Him/His) - DEP DIR, DIV 
OPERATING REACTOR SAFETY 

12. Non-Concurring Employee Supervisor Offices

RIII/DORS 
13. Supervisor Emails

Jason.Kozal@nrc.gov 

14.

I would like my non-concurrence considered and would like a written evaluation in Sections B and C. 
15. When the process is complete, I would like management to determine whether public release of the NCP Form (with or without redactions) is appropriate 

(Select “No” if you would like the NCP Form to be non-public):

Yes 
16. Reasons for the Non-Concurrence, Potential Impact on Mission, and the Proposed Alternatives

Please see attached document titled "nonconcurrence on Clinton loss of power relays.docx." All Attachments supporting this non-
concurrence were submitted to the non-concurrence coordinator in OE. 
17. Submitted By / Submitted On 

Jorge Corujo-Sandin - SENIOR REACTOR INSPECTOR; Karla Stoedter - BRANCH CHIEF; Richard Skokowski 
- BRANCH CHIEF

2022-11-03 
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NRC FORM 757       U.S. NUCLEAR REGULATORY COMMISSION 
(06-2019) 
NRC MD 10.158  

NON-CONCURRENCE PROCESS (Continued) 

1. NCP Tracking Number

NCP-2022-005 
Date 

2022-11-15

Section B – To Be Completed by Non-Concurring Employee’s Supervisor
2. Title of Subject Document

NRC Integrated Report 05000461/2022003 
3. ADAMS Accession Number

4. Name of Non-Concurring Employee’s Supervisor

Jason Kozal (He/Him/His) - DEP DIR, DIV 
OPERATING REACTOR SAFETY 

5. Non-Concurring Employee’s Supervisor Email

Jason.Kozal@nrc.gov 
6. Office 

RIII/DORS 

7. Comments for the NCP Reviewer to Consider

No comment. 
8. Reviewed By / Reviewed On

Jason Kozal (He/Him/His) - DEP DIR, DIV OPERATING REACTOR SAFETY 
2022-11-15
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NRC FORM 757       U.S. NUCLEAR REGULATORY COMMISSION 
(06-2019) 
NRC MD 10.158

NON-CONCURRENCE PROCESS (Continued) 

1. NCP Tracking Number

NCP-2022-005 
Date 

2023-01-27

Section C – To Be Completed by NCP Coordinator
2. Title of Subject Document

NRC Integrated Report 05000461/2022003 
3. ADAMS Accession Number

4. Name of NCP Coordinator

- 
5. NCP Coordinator’s Email 6. Office 

7. Agreed Upon Summary of Issues

NCP 22-005 - Summary of Issue Clinton Loss of Voltage/Degraded Voltage Issue   Issue: During a February 2022 Design Basis 
Assurance Inspection (DBAI) team inspection, the team identified an issue regarding the ability of the Low Pressure Core Spray (LPCS) 
and Residual Heat Removal (RHR) ‘A’ pumps to operate without operator action for the first 10 minutes following a loss-of-coolant-
accident (LOCA) concurrent with reduced grid voltage.  Specifically, the inspectors found (and the licensee confirmed) that if a LOCA 
were to occur concurrent with specific degraded voltage conditions, the LPCS and RHR ‘A’ pump motors would trip on overcurrent 
prior to the loss of voltage or the degraded voltage relays separating the 4 kV safety-related buses from their offsite source and the 
buses being powered by their respective emergency diesel generator. Operator action would then be needed within the first 10 
minutes of a LOCA to ensure the motor overcurrent relays were reset, the pumps were restarted, and water was injected into the 
reactor vessel.  Subsequently, the licensee performed an extent of condition review to determine how many of the emergency core 
cooling system/engineering safety feature (ECCS/ESF) pumps were susceptible to tripping on overcurrent if a LOCA occurred 
concurrent with degraded grid voltage conditions. The licensee concluded that all three RHR pumps, the LPCS pump, the high 
pressure core spray (HPCS) pump, and all three safety-related service water pumps were susceptible to tripping if the event occurred 
under certain transformer loading and voltage conditions. As a result, ECCS injection into the reactor vessel and cooling to 
components (such as the emergency diesel generators (EDGs)) would not occur until operator action was taken to reset each 
equipment specific motor overcurrent relay and the pumps were restarted. Similar to the February 2022 DBAI team, the non-
concurrence process (NCP) authors believe the time needed to reset the motor overcurrent relays and restart at least one ECCS pump 
and one service water pump would exceed the times specified in Table 6.3-1 of the Clinton USAR. Furthermore, the NCP authors 
believe the postulated scenario creates questions as to whether the fuel peak cladding temperature would remain below the limits of 
10 CFR 50.46.   Based upon the information provided as part of the NCP, the authors of this non-concurrence request this issue be 
independently reviewed to determine whether the Agency’s decision to close the previously issued unresolved item using the VLSSIR 
process was appropriate or whether the unresolved item should have been closed as a green finding and non-cited violation of 10 
CFR Part 50, Appendix B, Criterion III.  Licensee Position: The licensee believes this condition is not part of their licensing basis based 
on USAR Table 6.3-1 which they contend shows the design basis accident assumes a LOCA concurrent with a complete LOOP (0 volts 
at the 4 kV buses). The licensee also provided the following information:  “The licensing basis for the loss of voltage (LOV) relay 
settings is to detect a complete loss of offsite power (0 volts).” Information provided by the licensee in their corrective action 
document indicates the licensing “basis for the second level undervoltage relays is to select a voltage high enough at the 4160 V 
level to ensure all Class 1E equipment, down to the 120 V will start and continue to operate properly while minimizing the possibility 
of spurious transfer to the diesel generators.”  Other Information: Relevant USAR, Technical Specification, Regulatory Information 
Summary, TS Bases, and NEI documents are included in the Attachments submitted as part of the NCP.    While the NCP authors 
provided that there were organizational effectiveness issues associated with the Clinton undervoltage technical issue, these are 
beyond the scope and objective of the NCP process and can be addressed separately. 
8. Evaluation of Non-Concurrence and Rationale for Decision

Section C – Non-Concurrence Process (NCP) 2022-005  Questions Regarding the Licensing Basis for Undervoltage Conditions and the 
Impact of Safety Related Motor Stalling  Approver’s Response – Paul Krohn January 2023  Issue Summary: Unresolved Item 
05000461/2022010-03, “Questions Regarding the Licensing Basis for Undervoltage Conditions and the Impact of Safety Related 
Motor Stalling,” should not have been closed using the very low safety significance issue resolution (VLSSIR) process. Instead, the 
item should have been closed to a green, non-cited violation based upon the licensee’s need to take manual actions within 10 
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minutes following a LOCA due to the deficiency and because NRR’s technical experts agreed the issue was within the licensing basis 
for Clinton Power Station.  Response  Note to Submitters The Region III Clinton Design Basis Assurance Inspection (DBAI) Team is to 
be commended for their exceptional engineering abilities and attention to detail.  The technical issue associated with this NCP is 
highly specific and takes an exemplary level of expertise to understand and identify.  Furthermore, the personal and professional 
ownership associated with this issue is highly commendable.  Background and Context  Distilling a Complex Issue Back to First 
Principles In evaluating a complex issue such as this NCP, multiple questions arise.  First and foremost, however, is whether the 
proposed scenario is within Clinton’s current licensing basis (CLB) as subsequent regulatory actions derive from this starting point.  
The essence of the NCP is a scenario that can be described as two distinct questions:  1. A loss-of-coolant-accident (LOCA) during a 
reduced/degraded voltage condition.  Clearly the submitter’s of this NCP have identified a technically plausible, very low probability 
scenario that could (under a specific set of conditions and circumstances) affect at least the residual heat removal (RHR) and low 
pressure core spray (LPCS) pump motors at the Clinton station (Note 1).  Under specific conditions, the pump’s protective relays 
could trip on overcurrent (requiring a manual reset) prior to the loss of power (LOP) relays shifting the power supply to the 
emergency diesel generator (EDGs).  This would render the emergency core cooling system (ECCS) function inoperable (Note 2).   2. A 
sustained low grid voltage event whereby the degraded grid voltage time delay has started which actuates a 15 second degraded 
voltage relay (DVR) timer, after which the EDGs start and power ECCS loads.  Whether any safety-related loads or ECCS pumps would 
trip on overcurrent (or other settings) between the T=0 and T=15 seconds associated with the DVR timer (and need to be manually 
reset) becomes the salient question.  Importance of Historical Context When seeking to understand the basis and intent of a Clinton’s 
CLB, historical context becomes relevant.  In other words, NRC technical reviewers during the Clinton construction and licensing 
process would have been expected to base their analyses, safety evaluation reports, and conclusions on the established standard 
review plans of the time period and existing operating experience to that date.  A similar context applies to consideration of the 
second level of undervoltage protection (i.e., DVR relays) which became a design consideration after sustained low voltage grid 
events at Millstone and the NRC-issued Branch Technical Position PSB-1.  Similarly, a Letter from Ashok Thadani to William Travers, 
“Resolution of Generic Safety issue (GSI) -171, ESF Failure from LOOP Subsequent to LOCA”, dated December 9, 1998 remains 
relevant.  GSI-171 dealt with an accident sequence in which a LOCA is followed by a LOOP.  Ultimately, GSI-171 was closed given the 
low core damage frequencies for boiling water reactors (10-7 to 10-9 per reactor year range) for a LOCA followed by a loss-of-
offsite-power (LOOP) event.  GSI-171 reaffirmed the design licensing basis for reactors that if a LOCA occurs, it occurs simultaneously 
with a LOOP.  Credible and Incredible Scenarios The Agency remains deterministically based and risk-informed.  This means that if a 
plant: maintains its defense-in-depth measures; can withstand the design basis accidents in FSAR Chapter 15; operates within their 
Technical Specifications; and stays within their CLB then there is reasonable assurance of public health and safety.  The 
aforementioned statement does not say that a theoretical, hypothetical event cannot occur, but it does say that for all credible 
scenarios described and analyzed through the licensing process, reasonable assurance of public safety and the environment exists.  
The idea of ‘credible’ and ‘incredible’ scenarios is also important.  What is credible is described in Clinton’s USAR.  That said, it is 
essential that inspectors continuously evaluate and verify a licensee’s CLB to ensure it is maintained, and also that it adapts to new 
challenges and emerging issues such as equipment aging and external factors.  Developing new scenarios and testing whether they 
are in the licensing basis (or should be added through the backfit process) remains essential to maintaining safety.  It demonstrates  
that NRC inspectors are: verifying that the plant is being operated within its CLB;  continuously evaluating new challenges and 
vulnerabilities; leveraging new technologies and tools; and employing risk-informed decision making to meet the Agency’s safety 
mission.   Interactions with NRR Technical Resources and Seeking an Overall NRC Position The Clinton DBAI inspectors and cognizant 
branch chiefs (BCs) acted appropriately to seek input and technical expertise from NRR subject matter experts (SMEs).  The issue of 
concern was complex and the approach of bringing the Agency’s best resources together to consider the issue reflects the DBAI 
Team’s focus on safety.   As with any complex issue, however, it is not surprising to find a wide spectrum of views expressed by the 
NRR staff, SMEs, inspectors, and management.  In these cases, it becomes important that NRR is able to fully consider and evaluate 
the issue internally before providing a final office-level position that has considered the best available information from a wide 
variety of internal stakeholders (e.g., electrical, technical specifications, external events, licensing, legal, management, etc.).  Moreover, 
in these complex situations the NRC must speak thoughtfully, deliberately, and with one voice to licensee’s and external stakeholders. 
Furthermore, our desired agency culture behaviors and Principles of Good Regulation espouse that our best decisions are reached 
collectively, not individually.  Design Considerations Associated with Loss of Power and Degraded Voltage Relays  LOP Relays 
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Considering the LOP relays that were part of the original Clinton license, the design intent was to ensure a reliable source of power 
(i.e., EDGs) to ECCS equipment when the preferred source (offsite power) was lost.  The context of ‘lost’ here is important and at the 
time of Clinton’s licensing this value could be viewed from two perspectives.  First, when the offsite/grid voltage went to zero volts.  
Second, from a design engineering perspective, when the offsite/grid voltage decreased to a value where the applicable motor would 
no longer be able to provide the required torque or horsepower to drive the connected loads.  It is the Approver’s technical opinion 
that inferring anything more than this into Clinton’s original and current licensing basis is not supported by:  • the USAR, SERs, or 
RAIs.   • the version of the Standard Review Plan (SRP) during this period for Clinton.  The SRP used by NRC technical reviewers was, 
NUREG-0800, “Standard Review Plan for the Review of Safety Analysis Reports for Nuclear Power Plants: LWR Edition — Electric 
Power (NUREG-0800, Chapter 8).”  Referring to Section 8.3.1, “A-C Power Systems (On-Site),” Revision 2, July 1981, Section II.4, 
“Acceptance Criteria” which states that the:  General Design Criterion 17, as related to the-onsite a-c power system's (a) capacity and 
capability to permit functioning of structures, systems, and components important to safety, (b) the independence, redundancy, and 
testability to perform it’s safety function assuming a single failure, and (c) provisions to minimize the probability of losing electric 
power from any of the remaining supplies as a result of, or coincident with, the loss of power generated by the nuclear power unit or 
the loss of power from the transmission network.  This affirms that the original design intent for the Clinton LOP relays at the time of 
licensing was a scenario where offsite power was completely lost and dropped to zero volts, or where the offsite voltage decreased 
to a value where the applicable motor would no longer be able to provide the required torque or horsepower to drive the connected 
loads.  The design intent of the LOP relays is separate and distinct from the DVR relays described below.  DVR Relays The second 
level of undervoltage protection (or DVR) relays added at Clinton were a result of the operating experience from Millstone.  Given the 
Millstone event, the context of the DVR relays were to anticipate when (based on degraded offsite grid voltage conditions), ECCS 
motors would no longer be able to perform their intended safety functions and (in an anticipatory manner) take the ECCS loads to a 
reliable source (e.g., EDGs).  Again, the design intent of the DVR relays is separate and distinct from the LOP relays.  Whereas the DVR 
relays protect against a sustained degraded voltage condition, the LOP relays are designed for a loss of power condition.  Answering 
the Two Distinct Questions Associated with this NCP It is the Approver’s technical opinion that the context of the Millstone operating 
experience and subsequent license amendment request (LAR) correspondence at Clinton did not, in any specific manner, present or 
reflect a depth of questioning, correspondence, or technical review by the NRC that addressed the scenario in Question 1.  Namely, 
that a LOCA could occur during a very specific level of reduced/degraded voltage conditions (i.e., 56 to  81% of rated voltage) such 
that the ECCS pump’s overcurrent protective relays would be actuated prior to the LOP relays shifting the power supplies to the 
EDGs.  While it is reasonable for inspectors with an engrained questioning attitude and attention-to-detail to postulate this scenario, 
it may not be within Clinton’s CLB.  Regarding Question 2, during a degraded voltage event the relevant design basis question is 
associated with evaluating whether any safety-related loads or ECCS pumps would trip on overcurrent (or other settings) between 
T=0 and T=15 seconds (DVR relay timer) and become inoperable before the EDGs start.  The Approver notes that BTP PSB-1, Item 
B.1.b.1 states, in part, that the second level of undervoltage protection,  “… should be of a limited duration such that the permanently
connected Class 1E loads will not be damaged…. Bases and justification must be provided in support of the actual delay chosen.” 
(Note 3)  The safety-related calculations-of-record for Clinton associated with the DVR relays are exactly intended to demonstrate 
that the station meets this requirement.  Absent any DBAI Team input regarding the inadequacy of the licensee’s DVR engineering 
calculations, the Approver concludes (based on extensive reviews associated with LARs, Safety Evaluation Reports, and previous DBAI 
inspections) that it is highly unlikely that substantial inadequacies exist within Clinton’s DVR calculations such that safety-related 
loads or ECCS pumps would trip on overcurrent (or other settings) between T=0 and T=15 seconds before the EDGs start during a 
degraded voltage scenario.  Approver’s Conclusion  Based on technical opinion and review, the Approver concluded that the issue 
and scenario discussed in Unresolved Item 05000461/2022010-03, “Questions Regarding the Licensing Basis for Undervoltage 
Conditions and the Impact of Safety Related Motor Stalling,” may not be within Clinton’s CLB.  More specifically, the Approver 
determined that he could not reach a definitive conclusion on whether the Submitter’s issues and postulated scenarios were within 
Clinton’s CLB without a significant amount of effort required with the HQs technical staff.  Therefore, the Approver determined, based 
on his technical opinion and review, that a green, non-cited violation based upon the licensee’s need to take manual actions within 
10 minutes following a LOCA during a reduced/degraded voltage condition could not be supported by the CLB.  Furthermore, the 
Approver views the above opinion as a product of the NCP process, rather than an official Agency interpretation of Clinton’s CLB that 
has been subject to the rigor of a full staff review.    Also, the Approver determined that it is appropriate to close the issue of concern 
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using the very low safety significance issue resolution (VLSSIR) process given that the conditions associated with the process (IMC 
0612, Appendix B, 08/08/2022) have been met.  Namely, that:  • Condition 1 – The inspection staff has not been able to conclude that 
the issue of concern is a violation or licensee standard after considering any licensee provided supporting information on why the 
issue of concern is not in its licensing basis and any relevant information developed during the inspection process.   Condition 1 is 
met for two reasons:  1. As discussed above, it is the Approver’s opinion that the licensing basis associated with LOP and DVR relays 
and events are distinct and separate.  Specifically, the LOP relays are associated with offsite voltage dropping to zero volts, or where 
the offsite voltage decreased to a value where the applicable motor would no longer be able to provide the required torque or 
horsepower to drive the connected loads.  The DVR relays are associated with a sustained and reduced grid voltage.    2. The 
Approver determined that he could not reach a definitive conclusion on whether the Submitter’s issues and postulated scenarios 
were within Clinton’s CLB without a significant amount of effort required with the HQs technical staff.  While technically plausible, the 
scenario associated with Question 1 of this NCP may not be within Clinton’s CLB.    • Condition 2 - The condition surrounding the 
issue of concern cannot have any potential to be greater than very low significance (i.e., not greater than Green if the issue was 
determined to be a finding evaluated using the SDP) nor greater than Severity Level IV if the issue was determined to be a violation 
subject to traditional enforcement   A LOCA event has a core damage frequency of ~10-6/yr, and a degraded voltage event of ~10-
2/yr,  Therefore, the core damage frequency associated with Question 1 is in the range of ~10-8/yr which is of very low significance 
(Green).   • Condition 3 - The resources required to resolve the current licensing basis question would not effectively and efficiently 
serve the Agency’s mission.   The resources needed to evaluate each licensee response to requests-for-additional-information (RAIs) 
and License Amendment Request (LAR) submittals associated with the LOP and DVR relays would be significant.  In addition, NRC 
inspectors would likely need to re-review many of the licensee’s safety-related calculations-of-record associated with the LOP and 
DVR relays.  Furthermore, the review and evaluations would take substantial NRC engineering resources as well as licensing, legal, 
and program office resources from headquarters.   Backfit Considerations Management Directive (MD) 8.4, “Management of 
Backfitting, Forward Fitting, Issue Finality, and Information Requests” dated September 20, 2019, provides criteria for backfitting a 
licensee.  The first backfitting criteria is associated with adequate protection to public health and safety.  In this case, the NRC staff 
determines that it must impose a backfitting action to ensure that a facility provides adequate protection to public health and safety 
and is in accord with the common defense and security.   The second backfitting criteria is associated with compliance backfitting 
and is intended to address situations in which the licensee has failed to meet known and established standards of the Commission 
because of omission or mistake of fact.  New or modified interpretations of what constitutes compliance do not fall within the 
exception.  Furthermore, MD 8.4 states that “Use of the compliance exception is limited to the following situations that define 
“omission or mistake of fact: (a) The NRC staff, whether by its own error or by licensee or third-party error or omission at or before 
the time of its determination that a known and established standard of the Commission was satisfied: (1) incorrectly perceived facts, 
(2) performed or failed to recognize flawed analyses, or (3) failed to properly draw inferences from those facts or analyses, as judged
by the standards and practices that were prevailing among professionals or experts in the relevant area at the time of the 
determination in question.”    Furthermore, regarding compliance backfits, MD 8.4 states that, “The understanding for what 
constituted proper implementation of the regulations, standards, and practices must have been widely known or understood by 
professionals at the time. This is not restricted to the regulatory positions of the NRC but includes any industry or professional 
standards and practices in existence at the time the original determination was made.”  The third backfitting criteria is associated with 
a cost-justified substantial increase in protection. The Commission defined ‘substantial’ as an “important or significant in a large 
amount, extent, or degree.”  MD 8.4 goes on to state that, “If the proposed action is not shown to result in a substantial increase in 
safety or security, or the costs are not justified, then the backfit cannot be imposed.”  Given the evaluation of NCP 2022-005 
described above, the Approver concluded that a backfit in accordance with 10 CFR 50.109 and MD 8.4 does not apply to this 
circumstance.  Notes Note 1 - the licensee performed an extent of condition review to determine how many of the emergency core 
cooling system/engineering safety feature (ECCS/ESF) pumps were susceptible to tripping on overcurrent if a LOCA occurred 
concurrent with degraded grid voltage conditions. The licensee concluded that all three RHR pumps, the LPCS pump, the high 
pressure core spray (HPCS) pump, and all three safety-related service water pumps were susceptible to tripping if the event occurred 
under certain transformer loading and voltage conditions.  Note 2 – ECCS function would be inoperable at least until lockouts could 
be reset, and presuming no vital motor damage.  Note 3 - The Approver also reviewed Regulatory Issue Summary (RIS) 2011-12, 
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“NRC REGULATORY ISSUE SUMMARY 2011-12, REVISION 1, ADEQUACY OF STATION ELECTRIC DISTRIBUTION SYSTEM VOLTAGES,” 
dated December 29, 2011 and noted that the RIS reaffirmed the requirements of PSB-1, Item B.1.b.1. 
9. Coordinated By / Coordinated On 2023-01-27

10. Approved By / Approved On

Paul Krohn - DEP DIR, DIV OPERATING REACTOR SAFETY 
2023-01-27



Basis for Non-Concurring with use of VLSSIR Process to Close URI 05000461/2022010-
03, “Questions Regarding the Licensing Basis for Undervoltage Conditions and the 
Impact of Safety Related Motor Stalling” 

Position: Unresolved Item 05000461/2022010-03, “Questions Regarding the Licensing Basis 
for Undervoltage Conditions and the Impact of Safety Related Motor Stalling,” should not have 
been closed using the very low safety significance issue resolution (VLSSIR) process. Instead, 
the item should have been closed to a green, non-cited violation based upon the licensee’s 
need to take manual actions within 10 minutes following a LOCA due to the deficiency and 
because NRR’s technical experts agreed the issue was within the licensing basis for Clinton 
Power Station. 

Background: In February 2022, a Design Basis Assurance Inspection was performed at Clinton 
Power Station. During the inspection, the team identified a concern with the ability of the low 
pressure core spray (LPCS) and the residual heat removal (RHR) ‘A’ pumps to operate without 
the need for operator action for the first 10 minutes following a loss of coolant accident (LOCA) 
concurrent with reduced grid voltage. Specifically, the inspectors found (and the licensee 
confirmed) that if a LOCA were to occur concurrent with specific degraded voltage conditions, 
the LPCS and RHR “A" pump motors would trip on overcurrent prior to the loss of voltage or the 
degraded voltage relays separating the 4 kV safety-related buses from their offsite source and 
the buses being powered by their respective emergency diesel generator. Operator action 
would then be needed within the first 10 minutes of a LOCA to ensure the motor overcurrent 
relays were reset, the pumps were restarted, and water was injected into the reactor vessel. 
This is contrary to USAR Section 6.3.2.2, “Equipment and Component Descriptions,” which 
states, “the ECCS is actuated automatically and requires no operator action during the first 10 
minutes following an accident.” (see Attachment 1 – Clinton Info.docx for additional detail on the 
information gathered by the inspection team during and shortly after the onsite portion of the 
inspection.) 

At the conclusion of the inspection, the inspection team felt strongly that a violation of 10 CFR 
Part 50, Appendix B, Criterion III, “Design Control,” had occurred. However, the licensee 
believed the scenario posed by the inspection team (LOCA with reduced/degraded grid voltage 
conditions) was not part of their licensing basis. Instead, the licensee believed they were only 
required to address a LOCA concurrent with a loss of offsite power (where voltage goes to 
0 volts immediately) based upon USAR Table 6.3-1.  

The inspection team was also concerned the loss of power relays (both the loss of voltage and 
undervoltage (degraded) voltage relays) could be inoperable due to the condition identified. 
According to information found in the Clinton Power Station Technical Specification (TS) Bases 
for TS 3.3.8.1: 

“Successful operation of the required safety functions of the ECCS is dependent upon 
the availability of adequate power sources for energizing the various components such 
as pump motors, motor operated valves, and the associated control components. The 
loss of power (LOP) instrumentation monitors the 4.16 kV emergency buses. Offsite 
power is the preferred source of power for the 4.16 kV emergency buses. If the monitors 
determine that insufficient power is available, the buses are disconnected from the 
offsite power sources and connected to the onsite diesel generator power sources. 

The LOP instrumentation is required for the ESF to function in any accident with a loss 
of offsite power. The required channels of LOP instrumentation ensure that the ECCS 



and other assumed systems powered from the diesel generators provide plant protection 
in the event of any of the analyzed accidents in References 2, 3, and 4 in which a loss of 
offsite power is assumed. The initiation of the diesel generators on loss of offsite power, 
and subsequent initiation of the ECCS, ensure that the fuel peak cladding temperature 
remains below the limits of 10 CFR 50.46.” 

NOTE: The TS bases for the loss of voltage relays discusses situations where offsite 
power may be completely lost to the respective emergency bus such that it is unable to 
supply sufficient power for proper operation of the applicable equipment. The TS bases 
for the degraded voltage relays discusses situations where offsite power may not be 
completely lost to the respective bus, but power may be insufficient for starting large 
motors without risking damage to the motors that could disable the ECCS function. 

The authors of this non-concurrence shared information regarding the inspection team’s 
operability concerns and the licensee’s licensing basis concerns with various members of 
Region III senior management including the DRS Acting Director, the DRS Deputy Director, and 
the DRP Director in late April 2022. Following the meeting on the operability concerns, the 
authors of this non-concurrence were asked to discuss the issue with members of NRR’s 
technical specification branch, the electrical branch, and others to gain alignment regarding 
operability and the need for additional Agency action. Throughout these discussions, the 
inspection team and two Region III branch chiefs continued collaborating with other electrical 
experts in Region III to assess the Clinton licensing basis and the history of the loss of power 
and degraded voltage relays. These actions also included a review of the VLSSIR process, 
which one of the co-authors of this non-concurrence assisted in developing. This effort 
concluded the licensee failed to provide any documentation supporting a questionable licensing 
basis. Furthermore, in accordance with the VLSSIR process, two of the co-authors of this non-
concurrence requested the licensee provide information regarding their understanding of the 
licensing basis on numerous occasions. The licensee provided their white paper several months 
later, but nothing was provided indicating a vague licensing basis. Ultimately, no alignment was 
reached during subsequent discussions with the NRR staff listed above. As a result, the non-
concurrence authors were directed to work with our NRR counterparts to determine if the 
scenario posed by the inspection team was within Clinton Power Station’s licensing basis. 

The authors of this non-concurrence participated in multiple discussions with various members 
and held a formal meeting with NRR staff, including members of the electrical branch and the 
NRR project manager, on May 17, 2022. There were also several communications between the 
Acting DRS Director and the Director of NRR’s Division of Operating Reactor Licensing (DORL). 
One of the outcomes of the discussions was a request for the Region III Engineering Branch 2 
(EB2) Branch Chief to draft a question Region III was requesting NRR to answer. The EB2 
branch chief and her team worked directly with members of NRR to develop the question to 
ensure it could be answered and it refrained from using phrasing and terminology which had 
been viewed as problematic during the Agency’s review of similar issues. The question was 
discussed with NRR during a meeting on June 1, 2022 (see Attachment 2 – NRR Info 
Sheet.docx for additional detail on the information shared with NRR during this meeting). Based 
upon the meeting, the question was further revised and provided in an email to the NRR 
electrical engineering branch chief and the NRR project manager on June 6, 2022 (see 
Attachment 3 – Revised Region III Question). The question is provided for completeness below: 

Are the Loss of Power Instruments (T.S 3.3.8.1) at Clinton Power Station required to 
ensure the credited ESF Pumps are available to perform their safety functions* and 



mitigate the consequences of events concurrent with reduced voltage conditions** in the 
offsite power system at the unit? 

*NOTE: Safety functions are described in:

USAR Section 6.3.2.2 states, in part, “the ECCS is actuated automatically and requires 
no operator action during the first 10 minutes following an accident.” 

USAR Section 1.2.1.1.2, “Safety Design Criteria,” states, in part, “[item z] Operation of 
the emergency core cooling systems is initiated automatically when required, regardless 
of the availability of offsite power supplies and the normal generating system of the 
station.” 

USAR Section 1.2.1.2.7, “Nuclear Safety Systems and Engineered Safety Features 
Criteria,” states, in part, “Principle design criteria for nuclear safety systems and 
engineered safety features are as follows: … [item c.] Standby electrical power sources 
are provided as necessary for support of all engineered safety feature functions (e.g., 
decay heat removal) under all circumstances where normal auxiliary power is not 
available.” 

**reduced voltage conditions = voltage at the ESF buses could be anywhere below the 
normal operating band to a complete loss of voltage. 

As NRR reviewed the question and information provided by Region III, the DORL Director 
requested a copy of the inspection team’s draft violation from the Region III DRS Deputy 
Director. The DRS Deputy Director provided the draft violation on June 15, 2022. The authors of 
this non-concurrence believe the DORL Director’s request for the draft violation was not 
appropriate as it had no bearing on whether the question posed by the inspection team to NRR 
was part of the licensing basis for Clinton Power Station. On June 22, 2022, the DORL Director 
sent an email (see Attachment 4 - RE: Clinton Q pdf) to the Region III DRS Acting Director 
indicating an answer to Region III’s question could not be provided because the question could 
be interpreted in more than one way. Because of the large amount of time spent on this issue, 
and because the Region III senior reactor analysts indicated the issue was likely to be of very 
low safety significance, NRR planned no further action unless 1) the region provided the specific 
violation they intended to pursue; 2) a more resource-intensive and coordinated review effort 
with policy and legal support could be performed; and 3) an understanding of the licensee’s 
basis for not agreeing with the inspection team’s position was provided. The authors of this non-
concurrence strongly believe the DORL Director’s requests were either not appropriate or not 
attainable because 1) the violation to be written had no bearing on answering whether the 
scenario proposed by the team was part of the licensing basis; 2) Region III has a regional 
counsel to perform legal reviews; 3) Region III has individuals specifically trained on policy 
concerns (i.e., backfitting) including an individual who is part of the Backfitting Community of 
Practice; 4) the licensee was purposefully providing very little information to the inspectors until 
an Agency decision was made; and 5) all licensee information collected during the inspection 
was provided to NRR as part of the original discussions. 

Approximately two weeks after the DORL Director’s June 22, 2022, email, the authors of this 
non-concurrence were made aware of a June 9, 2022, email from the Electrical Engineering 
Branch Chief, NRR to the NRR Project Manager for Clinton (see Attachment 5 – FW_Response 
to RIII Question on Loss of Power Instruments at CLINTON.pdf). This email contained an 
attachment which documented the concern discussed with NRR on June 1, 2022, and the 



revised question provided by Region III on June 6, 2022. The electrical engineering branch’s 
conclusions were as follows: 

“The LOP [loss of power] instrumentation (TS 3.3.8.1) at Clinton Power Station is 
required to ensure the credited ESF Pumps can automatically perform their safety 
functions and mitigate the consequences of events concurrent with sustained reduced 
voltage conditions in the offsite power system at the unit. This conclusion is consistent 
with the staff’s position on compliance with GDC 17 (or equivalent plant design criteria) 
as well as its review of the current Clinton licensing basis description of ESF/ECCS 
system requirements.” 

The authors of this non-concurrence also became aware of two additional communications 
internal to NRR which do not appear to comport with the DORL Director’s June 22, 2022, email. 
Specifically, the NRR Project Manager provided a summary of his thoughts about Region III’s 
question to others within NRR (see Attachment 7 - Clinton URI Regarding DVRs JWiebe 
Thoughts.docx). The authors of this non-concurrence wish to draw the reader’s attention to Item 
#4 in the document which provides a direct conclusion on a portion of Clinton’s licensing basis 
with respect to the loss of power instrumentation. The authors of this non-concurrence are also 
providing information via Attachment 6 - Fwd_FW_loss of power relay VERY rough draft 
redacted.pdf. This document shows two things: 1) the original draft violation provided by Region 
III to the DORL Director was not viewed as a backfit by an NRR individual knowledgeable of the 
backfit process; and 2) NRR was attempting to determine whether the question provided by 
Region III was a backfit before determining whether the scenario posed was part of the Clinton 
specific licensing basis. The same email also discusses some internal disagreement within NRR 
regarding the loss of voltage relay design. While the authors of this non-concurrence do not 
have evidence to prove this internal disagreement drove the NRR position provided by the 
DORL Director on June 22, 2022, the authors believe this was a likely contributor.  

During the time the inspection team and the authors of this non-concurrence were working with 
NRR, the licensee performed an extent of condition review to determine how many of the 
ECCS/ESF pumps were susceptible to tripping on overcurrent if a LOCA occurred concurrent 
with degraded grid voltage conditions (see Attachment 8 – Licensee Extent of Condition 
Review.pdf). The licensee concluded that all three RHR pumps, the LPCS pump, the HPCS 
pump, and all three safety-related service water pumps were susceptible to tripping if the event 
occurred under certain transformer loading and voltage conditions. As a result, ECCS injection 
into the reactor vessel and cooling to components (such as the EDGs) would not occur until 
operator action was taken to reset each equipment specific motor overcurrent relay and the 
pumps were restarted. The authors of this non-concurrence believe the time needed to reset the 
motor overcurrent relays and restart at least one ECCS pump and one service water pump will 
significantly exceed the times specified in Chapter 6, and specifically, Table 6.3-1 of the Clinton 
USAR. Furthermore, this scenario creates significant questions as to whether the fuel peak 
cladding temperature remains below the limits of 10 CFR 50.46. Moreover, no formal risk 
evaluation was completed of this information, and the initial conclusion that the concern was of 
very low risk significance was highly based on the low probability of the event.  

Throughout the entire review of this issue, the authors of this non-concurrence, some of whom 
have issued VLSSIR items, continued to consider the appropriateness of closing this issue 
using the VLSSIR process. The conclusion was consistently that VLSSIR was not the correct 
process since, other than the comments of the licensee, no explicit documentation within the 
licensing basis was identified or provided by the licensee, which is one of the requirements for 
using the VLSSIR process provided in IMC 0611, Appendix B and IMC 0612. In addition, recent 



VLSSIR training provided by Phil McKenna of NRR as part of the nationwide knowledge 
management sessions specifically stated it was not appropriate for regional offices to be 
engaging NRR for assistance with determining whether inspection items were within or outside 
a licensee’s licensing basis. Instead, Mr. McKenna indicated the decision regarding the 
licensing basis should be made by the regions (specifically, the branch chief responsible for 
oversight of the inspection issue). It should be noted the branch chief responsible for this issue 
has maintained the condition identified by the Clinton DBAI team was within the Clinton 
licensing basis. 

Based upon the information provided above and information provided as attachments to this 
document, the authors of this non-concurrence request this issue be independently reviewed to 
determine whether the Agency’s decision to close the previously issued unresolved item using 
the VLSSIR process was appropriate or whether the unresolved item should have been closed 
as a green finding and non-cited violation of 10 CFR Part 50, Appendix B, Criterion III. 

Attachments: 
1. Clinton Info.docx
2. NRR Info Sheet.docx
3. Revised RIII Question.pdf
4. RE_Clinton Q.pdf
5. FW_Response to RIII Question on Loss of Power Instruments at CLINTON.pdf
6. Fwd_FW_loss of power relay VERY rough draft_Redacted.pdf
7. Clinton URI Regarding DVRs JWiebe Thoughts.docx
8. Licensee Extent of Condition Review.pdf
9. Licensee Slides Clinton Loss Voltage Relay Issue.pptx

Brief Summary of Attachments 

Attachment 1 – The document Clinton Info.docx provides licensing and design basis information 
gathered by the inspection team during and shortly after the onsite portion of the inspection. 
This document was used during initial discussions within Region III and with NRR. 

Attachment 2 – The NRR Info Sheet document was developed by one of the authors of this non-
concurrence and was provided to NRR as part of the June 1, 2022, discussions. It provides 
information on the inspection issue, the team’s position, the licensee’s view, and licensing basis 
information from the original SER to present day. 

Attachment 3 – This document is the email that transmitted the revised Region III question to 
NRR. 

Attachment 4 – The document RE_Clinton Q.pdf is the email from the DORL Director which 
documents NRR’s reasoning for not being able to answer the question provided by Region III. 

Attachment 5 – This document transmits the results of a review performed by NRR’s electrical 
engineering branch to the NRR Project Manager for Clinton. The attachment to the pdf explains 
the review performed, the conclusion, and the basis for the conclusion. 

Attachment 6 – This document is an email provided by an NRR backfitting expert to the DORL 
Director. 



Attachment 7 – This document provides the NRR Project Manager’s thoughts on Region III’s 
question and licensing basis information. 

Attachment 8 – This document provides a full copy of the licensee’s extent of condition review. 

Attachment 9 – This document is a slide presentation provided by the licensee to Region III 
senior management. 
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Information regarding Clinton Loss of Voltage/Degraded Voltage Issue 
 
Background:  During a recent DBAI team inspection, the team identified an issue regarding the ability 
of the LPCS and RHR A pumps to operate without operator action for the first 10 minutes following a 
LOCA concurrent with reduced grid voltage.  Specifically, the inspectors found (and the licensee 
confirmed) that if a LOCA were to occur concurrent with grid voltages between approximately 65 to 
percent of rated, the LPCS and RHR A pump motors would trip on overcurrent prior to the 4 kV buses 
transferring from the offsite source to the EDG.  Operator action would be needed to reset the motor 
overcurrent relays within the first 10 minutes of the LOCA occurring to allow the pumps to be restarted. 
 
Licensee Position:  The licensee believes this condition is not part of their licensing basis based on 
USAR Table 6.3-1 which they contend shows the design basis accident assumes a LOCA concurrent 
with a complete LOOP (0 volts at the 4 kV buses). 
 
The licensee also provided the following information: 
 

“The licensing basis for the loss of voltage (LOV) relay settings is to detect a complete loss of offsite 
power (0 volts).”  Information provided by the licensee in their corrective action document indicates 
the licensing “basis for the second level undervoltage relays is to select a voltage high enough at 
the 4160 V level to ensure all Class 1E equipment, down to the 120 V will start and continue to 
operate properly while minimizing the possibility of spurious transfer to the diesel generators.” 

 
USAR Information:  The current revision of the Clinton USAR contains the following statements: 
 
USAR Section 6.3.2.2, “Equipment and Component Descriptions” states, in part, “the ECCS is actuated 
automatically and requires no operator action during the first 10 minutes following an accident.”  
  
USAR Section 1.2.1.1.2 “Safety Design Criteria” states, in part, “[item z.] Operation of the emergency 
core cooling systems is initiated automatically when required, regardless of the availability of offsite 
power supplies and the normal generating system of the station.” 
  
USAR Section 1.2.1.2.7, “Nuclear Safety Systems and Engineered Safety Features Criteria” 
states, in part, “Principal design criteria for nuclear safety systems and engineered safety features are 
as follows: … [item c.] Standby electrical power sources are provided as necessary for support of all 
engineered safety feature functions (e.g., decay heat removal) under all circumstances where normal 
auxiliary power is not available.” 
  
USAR Section 8.3.1.1.2, “Unit Class 1E A-C Power System” states, in part, “During sustained low grid 
voltage conditions which cause Class 1E equipment to operate at voltages outside their recommended 
continuous operating limits, a second level of relays is provided which will automatically disconnect 
offsite power sources and start diesel generators whenever the voltage setpoint and time delay limits 
have been exceeded.” 
 
DBAI Team Conclusion: 
 

- LPCS and RHR A pumps must actuate automatically regardless of offsite power availability 
- No operator action can be taken during the first 10 minutes following an accident   
- Sustained degraded voltage conditions can occur 















Attachment 1 Clinton info 

 

Other pertinent information: 
 
Status of draft writeup:  The DBAI team has provided a draft green finding and Criterion III violation to 
the BC for review and approval.  Comments have been provided and the draft is being revised. 
 
Backfitting concerns:  The draft finding and violation have been reviewed by Nestor Feliz-Adorno for 
appropriateness and backfitting concerns.  Mr. Feliz-Adorno agrees with the finding and violation as 
written and has no backfitting concerns. 
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Attachment 2 NRR info sheet 

Purpose:  To discuss an inspection issue recently identified at Clinton Station, provide the DBAI 
team’s draft violation and its basis, provide licensing basis information and alternate views, 
identify any concerns with the draft violation, and gain alignment on moving forward with a 
violation of design control requirements. 
 
DBAI Team’s Position:  The DBAI team concluded a violation of 10 CFR Part 50, Appendix B, 
Criterion III, Design Control has occurred at Clinton Station because the licensee has not 
established measures to assure the design basis are correctly translated into specifications, 
drawings, procedures, and instructions. In addition, the licensee has not established measures 
to review the suitability of equipment essential to the safety related functions of SSCs nor have 
they provided for verifying the adequacy of the design. 
 
Because the licensee has indicated they do not believe the scenario posed by the DBAI team is 
within their licensing basis, Region III management has requested the responsible branch chief 
to coordinate with NRR and gain alignment on the DBAI team’s position prior to moving forward 
with a violation. 
 
Background:  During a recent DBAI team inspection, the team identified an issue regarding the 
ability of the LPCS and RHR A pumps to operate without operator action for the first 10 minutes 
following a LOCA concurrent with reduced grid voltage (or sustained degraded grid voltage 
conditions).  Specifically, the inspectors found (and the licensee confirmed) that if a LOCA were 
to occur concurrent with specific degraded grid voltage conditions, the LPCS and RHR A pump 
motors would trip on overcurrent prior to the loss of voltage or the degraded voltage relays 
separating the 4 kV buses from the offsite source and the buses being powered by their 
respective EDG.  Operator action would then be needed to reset the motor overcurrent relays 
within the first 10 minutes of the LOCA to allow the pumps to be restarted. 
 
An extent of condition review by the licensee determined the RHR B, RHR C, HPCS, and the 
safety-related service water pumps would also trip on overcurrent prior to the 4 kV safety buses 
transferring to the respective EDG.  However, the grid voltage conditions where this would occur 
was dependent upon transformer loading.    
 

As provided by the licensee in the above table, at least two of the scenarios evaluated show 
unacceptable results at voltages above the typical pump motor required voltage of 
approximately 70 percent of nominal.  The licensee evaluated voltages as low as 57 percent 
since the TS allowable voltages for the loss of voltage relays span a range of 81 percent to 56 
percent of 4 kV voltages. 
 
Clinton Power Station was licensed and designed with two levels of loss of power protection – 
loss of voltage and degraded voltage. The Clinton loss of voltage relays are inverse time delay 
relays. This means the loss of voltage time delay gets shorter as the detected voltage 
decreases.  The inspectors verified the loss of voltage time delay ranges from approximately 
2 seconds (at 0 Volts) to 13+ seconds (at 3395 Volts).  This time delay is significantly longer 
than the typical time delay (0.4 to 1 second).  Information provided by the licensee and within 
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the TS Bases for TS 3.3.8.1 indicates the inverse time delay provides time for grid voltage to 
possibly recover before the loss of voltage relay actuates and separates the safety buses from 
their respective offsite power supply. The DBAI team believes this configuration (the long time 
delay) was likely instituted to address historical issues where Clinton has experienced grid 
voltage fluctuations due to their physical location on the grid. 
 
The degraded voltage relays have typical voltage setpoints.  The Clinton specific degraded 
voltage relay time delay is required to be between 14 to 16 seconds.  However, this time delay 
is not fast enough to separate the safety buses from the offsite source if a LOCA were to occur 
with specific sustained degraded grid voltage since the licensee’s extent of condition review 
determined some ESF pumps would trip in approximately 5 seconds.  In addition, the licensee’s 
automatic load tap changers and MSCs would not be expected to mitigate the sustained 
degraded grid voltage condition due to the amount of time needed to change taps and the small 
amount of voltage provided by the MSC. 
 
Licensee Position:  The licensee believes the condition posed by the DBAI team is not part of 
their licensing basis because USAR Table 6.3-1, “Operational Sequence of ECCS for Design 
Basis Accident (Large Break)” assumes the offsite voltage immediately goes to zero when the 
large break occurs. At zero detected voltage, the loss of voltage relays will separate the buses 
from the offsite source in less than or equal to five seconds as required by TS. The licensee 
also provided the following information: 
 
• GDC 17 requires provisions to minimize the probability of losing electric power from any of 

the remaining supplies as a result of, or coincident with, the loss of power generated by the 
nuclear power unit, the loss of power form the transmission network, or the loss of power 
from the onsite electric power supplies. 

 
• NRC BTP PSB-1, July 1981 was considered as part of Clinton’s original licensing. 
 
• Acceptability of Clinton’s second level undervoltage relays was addressed in SSER 7 which 

states, “The applicant performed block start (no load sequencing) calculations on the offsite 
power sources during the Independent Design Review. These calculations concluded that 
the safety systems would perform their safety functions under block start conditions at the 
minimum expected offsite system voltage as determined by Illinois Power System Planning 
Department.” 

 
• Reserve Aux Transformer (RAT) B Static Var Compensator (SVC) and Emergency RAT 

(ERAT) load tap changer/MSC maintain safety-related bus voltage to ensure it remains 
adequate. 

 
-RAT B is maintained 4224V – 4245 V by the installed SVC 
-ERAT is maintained 4143V – 4295V by an automatic LTC and MSC bank.  
-Operability voltage band established by TS and procedures is 4084V – 4300 V. 

 
• The purpose of the loss of voltage relays is to separate the buses from the grid when 

voltage is completely lost. As discussed in Amendment 169, the basis for Loss of Voltage 
relays states, “On a complete loss of bus voltage (i.e., the basis for this trip), the time delay 
will be less than 3.0 seconds, while an approximate 10-second delay would be typical for 
sustained voltages near the lower Loss of Voltage allowable value.” 
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• The licensing “basis for the second level undervoltage relays is to select a voltage high 
enough at the 4160 V level to ensure all Class 1E equipment, down to the 120 V will start 
and continue to operate properly while minimizing the possibility of spurious transfer to the 
diesel generators.” 

 
• The licensee has not documented their basis for saying the DBAI team’s issue is not part of 

their licensing basis.  The information provided above was gathered through discussions.  
The licensee plans to provide a white paper documenting the basis for their conclusion by 
May 25, 2022. 

 
DBAI Team’s Review of Licensing Basis Information:  The DBAI team believes the scenario 
postulated during the inspection is within Clinton’s licensing basis because this scenario is 
included as part of demonstrating compliance with GDC 17 (as discussed in multiple license 
amendment requests). In addition, the DVR and LOV relays must be coordinated to ensure no 
operator action is needed within the first 10 minutes of the LOCA and the ESF pumps will not 
lose power or fail if a LOCA occurs concurrent with a sustained degraded grid voltage condition.  
This is based on the following: 
 
• Section 3 of the Clinton USAR states the design of Clinton Station complies with GDC 17. 
 
• The NRC incorporated the staff positions to meet GDC 17 requirements in Multi-plant Action 

B23 into Branch Technical Position (BTP) PSB-1, Revision 0, of the Standard Review Plan 
in July 1981.  BTP PSB-1 was in effect when Clinton was licensed.  BTP PSB-1 requires the 
assumption of a LOCA with degraded grid voltage. 

 
• BTP PSB-1, Items B.1.b.1 and b.2, state that second level undervoltage protection shall 

satisfy the following criteria: 
 

- Two separate time delays shall be selection for the second level of undervoltage 
protection based on the following conditions: 

o The first time delay should be of a duration that established the existence of a 
sustained degraded voltage condition.  The subsequent occurrence of a safety 
injection actuation signal should immediately separate the Class 1E distribution 
system from the offsite power system. 

o The second time delay should be of a limited duration such that the permanently 
connected Class 1E loads will not be damaged. 

 
• BTP PSB-1, Item B.3 states, the voltage levels at the safety-related buses should be 

optimized for the maximum and minimum load conditions that are expected throughout the 
anticipated range of voltage variations of the offsite power sources by appropriate 
adjustment of the voltage tap settings of the intervening transformers.  The tap settings 
selected should be based on an analysis of the voltage at the terminals of the Class 1E 
loads.  The analyses performed to determine the minimum operating voltages should 
typically consider…transient loads for events such as a unit trip, loss of coolant 
accident…with the offsite power supply (grid) at minimum anticipated voltage. 

 
• Section 8.4.4 of NUREG-0853 (the original Clinton Safety Evaluation Report), Supplement 

7 (SSER-7), issued September 1986, provides the following: 
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As indicated by the bolded statement above, the licensee acknowledged the loss of 
voltage time delay would be approximately 10 seconds near the lower loss of voltage 
allowable value.  The DBAI team contends this statement shows the licensee believes 
pump/motor starts at the low end of the loss of voltage allowable value are credible.  In 
addition, the licensee’s RAI response stating there was no change to the 
relay/bus/system response when a motor starts during a voltage transient implies the 
motor will start as expected and perform its function when called upon regardless of the 
voltage supplied.  The scenarios provided by the DBAI team have shown this is incorrect 
as the low pressure core spray and RHR A pumps will trip on overcurrent if a loss of 
power event occurs coincident with a LOCA at the lower end of the loss of voltage relay 
allowable value. 

 
• January 2004 request to revise TS allowable values for DVR setpoints 

 
On January 24, 2021, the licensee submitted a license amendment request to revise the 
degraded voltage relay allowable values provided in TS Table 3.3.8.1-1.  Section 3.0 of the 
amendment request provides the following information: 

 

 
 
Further on in Section 3.0: 
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The licensee provides the following applicable regulatory requirements within Section 4.0 of the 
amendment request: 
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Section 4.2 discussing the No Significant Hazards Consideration has the following: 
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• On December 21, 2021, the NRC approved the licensee’s January 2021 request and issued 

Amendment 241 to Clinton’s operating license.  This amendment approved a revision to the 
TS allowable values however, the setpoint analytical limits were not part of the NRC’s review 
(See Section 2.0 of the amendment approval document). 

 
The regulatory requirements provided in the amendment’s SE includes 10 CFR 50.36, 
GDC 13, and GDC 17 while RG 1.105 on setpoint changes, RIS 2011-12 and RIS 2006-
17 were noted as regulatory guidance.  Region III noted RIS 2011-12 is the same RIS 
which has been discussed as part of this issue.  Region III is requesting additional 
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discussion with NRR regarding the following information included in Section 3.0, 
“Technical Evaluation,” which states: 
 

 
 
Region III also wants to discuss the following information from Section 3.3, “Evaluation,” 
which states: 
 

 

 

 
And… 
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Other information for completeness:  The current version of Clinton’s USAR contains the 
following information: 
 

• USAR Section 6.3.2.2, “Equipment and Component Descriptions” states, in part, “the 
ECCS is actuated automatically and requires no operator action during the first 10 
minutes following an accident.”  
  
USAR Section 1.2.1.1.2 “Safety Design Criteria” states, in part, “[item z.] Operation of 
the emergency core cooling systems is initiated automatically when required, regardless 
of the availability of offsite power supplies and the normal generating system of the 
station.” 
  
USAR Section 1.2.1.2.7, “Nuclear Safety Systems and Engineered Safety Features 
Criteria” 
states, in part, “Principal design criteria for nuclear safety systems and engineered 
safety features are as follows: … [item c.] Standby electrical power sources are provided 
as necessary for support of all engineered safety feature functions (e.g., decay heat 
removal) under all circumstances where normal auxiliary power is not available.” 
  
USAR Section 8.3.1.1.2, “Unit Class 1E A-C Power System” states, in part, “During 
sustained low grid voltage conditions which cause Class 1E equipment to operate at 
voltages outside their recommended continuous operating limits, a second level of relays 
is provided which will automatically disconnect offsite power sources and start diesel 
generators whenever the voltage setpoint and time delay limits have been exceeded.” 

 
DBAI Team Conclusion: 

 
- ECCS pumps must actuate automatically regardless of offsite power availability 
- No operator action can be taken during the first 10 minutes following an accident   
- Sustained degraded voltage conditions can occur 
- Second level (degraded) voltage relays are there to detect sustained degraded voltage 

conditions and separate the buses from the grid to prevent Class 1E equipment from 
continued operation at sustained degraded voltage conditions. 

 
• Technical Specification Information:  The current version of the Clinton TS for loss of 

power (LOP) instrumentation (which includes both LOV and degraded voltage relays) is as 
follows: 
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According to the Background Section 3.3.8.1 of the TS Bases: 
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Information in the TS Bases specific to the loss of voltage function: 

 
DBAI Team Conclusion:  The inspectors noted the statement in the Bases background 
section which states, “the LOP instrumentation is required for the ESF to function in any 
accident with a loss of offsite power.”    

 
The inspectors also noted the following in the Bases section specific to the LOV 
instrumentation, “Loss of voltage on a 4.16 kV emergency bus indicates that offsite 
power may be completely lost to the respective emergency bus and is unable to supply 
sufficient power for proper operation of applicable equipment.  Therefore, the power 
supply to the bus is transferred from offsite power to DG power when voltages on the 
bus and the two offsite power supplies drop below the Loss of Voltage Function 
Allowable Values (loss of voltage with a short time delay).  This ensures that adequate 
power will be available to the required equipment.” 
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While the inspectors agree the time delay specified in TS Table 3.3.8.1-1 applies to a 
voltage level on the emergency buses of 0 volts, none of the documents reviewed stated 
that only a LOCA concurrent with a complete LOOP must be considered for licensing 
basis purposes.  Instead, the bases information supports that bus voltage may not 
immediately drop to 0 volts, and when this occurs, the LOV trip times will be higher than 
five seconds. 

 
Information in the TS Bases specific to the degraded voltage function: 

 

 
 
PLEASE SEE NEXT PAGE… 
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DBAI Team Conclusion:  The inspectors noted the Bases section for the degraded 
voltage relays specifically mentions reduced voltage conditions were offsite power is not 
completely lost.  However, this reduced voltage condition is not sufficient for starting 
large motors without risking damage to the motors that could disable the ECCS function.  
This is exactly the inspectors’ concern.  While the Bases goes on to state the time delay 
allowable values for the degraded voltage relays (14-16 seconds) is long enough to 
provide time for offsite power to recover, but short enough to ensure that sufficient power 
is available to required equipment, the licensee’s analysis for the LPCS and RHR A 
pumps showed the pumps would trip on overcurrent (when voltage was less that the 
motor rated voltage) prior to the degraded voltage relays timing out, separating from the 
offsite sources, and providing sufficient power to the required equipment. 

 
• RIS 2011-12, Revision 1, “Adequacy of Station Electric Distribution System Voltages”:   
 

On December 29, 2011, the NRC issued RIS 2011-12, Rev. 1, to clarify voltage studies 
necessary for degraded voltage relay setting bases and transmission network/offsite/station 
electric power system design basis for meeting GDC 17. 

 
Electrical grid events at Millstone in 1976 demonstrated that when the Class 1E buses are 
supplied by offsite power, sustained degraded voltage conditions on the grid can cause 
adverse effects on the operation of Class 1E loads.  As a result of the Millstone event, the 
NRC requested all licensees implement degraded voltage protection as described in a 1977 
Generic Action to ensure the protection of safety buses and loads.  The NRC requested that 
these DVR circuits satisfy several criteria, most notably: 
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“The allowable duration of a degraded voltage condition at all distribution system levels shall 
not result in failure of safety-related systems or components.” 

 
DBAI Team Conclusion:  The licensee had installed the degraded voltage relays at Clinton 
Station.  However, the allowable duration of the degraded voltage condition at some 
distribution system levels resulted in the failure of safety-related components due to tripping 
on overcurrent. 

 
• Consideration for LTC or MSC to mitigate scenario:  Information provided by the licensee 

during the DBAI inspection indicates the newly installed MSC would provide an approximate 
4 percent voltage increase when needed.  Automatic operation of the load tap changer 
requires approximately 3.5 seconds per tap.  Considering the proposed scenario would 
result in some of the ESF equipment tripping on overcurrent within 5 seconds, the operation 
of the MSC and load tap changer (either independently or together) would not be quick 
enough to arrest the sustained degraded grid condition prior to the ESF pumps tripping on 
overcurrent. 

 
Overall Inspection Team Conclusions:  Based upon the information provided above, the 
DBAI team has concluded the scenario postulated during the inspection is within Clinton’s 
licensing basis and coordination of the loss of power relays is tied to GDC 17 to ensure the 
safety buses will transfer to their alternate power sources when voltage is not adequate before 
the ESF equipment fails or experiences motor stalling/tripping due to overcurrent conditions.   
 
Because Clinton’s current TS allowable values for the loss of voltage relays would allow 
operation at voltage levels between 81 percent and 56 percent of normal 4160 V levels for up to 
approximately 13+ seconds, the licensee must show that if this condition occurs concurrent with 
a LOCA, the ESF equipment will transfer to an adequate electrical source before the ESF 
equipment experiences failure or motor stall.   
 
Alternate views:  The DBAI inspection team has been asked about entering VLSSIR for this 
issue. IMC 0612, Appendix B, “Issue Screening Directions,” Block 7 states the VLSSIR process 
can be used to discontinue inspection of an issue involving a licensing basis question if Criterion 
1 or 2 is met.  Criterion 1 has the following three sub-criteria: 
 

• The condition surrounding the issue of concern cannot have any potential to be greater 
than green; The DBAI team believes this is met. 

• The inspection staff has not been able to conclude that the issue of concern is a violation 
after considering any licensee provided supporting information on why the issue of 
concern is not in its licensing basis; To date, the licensee has provided very little.  What 
has been provided has been considered (as discussed above), and the inspection staff 
concluded the issue of concern remains a violation.  and 

• The resources required to resolve the current licensing basis question would not 
effectively and efficiently serve the Agency’s mission.  This is not applicable since 
Region III was originally asking for alignment on the violation rather than requesting 
resolution of the licensing basis. 

 
Criterion 2 does not apply since the issue is not being evaluated via the TAR process. 
 
At this time, the inspection staff (including the responsible branch chief) have considered 
information provided by the licensee, concluded the scenario posed by the inspection team is 
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within Clinton’s licensing basis, and determined a violation of NRC requirements has occurred. 
As a result, the use of VLSSIR would not be appropriate nor would it comply with the guidance 
provided in IMC 0612, Appendix B. 

We are also aware of GSI 171 which addressed a LOCA with a delayed LOOP.  The DBAI team 
currently believes the information provided in GSI 171 is not applicable to the inspection issue 
because the scenario posed by the inspection team is a LOCA concurrent with a degraded grid 
condition rather than a LOCA with a delayed LOOP. 
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From:

Subject: Revised Region III question
Date: Monday, June 06, 2022 7:44:16 AM

Good morning ,

We have been working with  since our call last week to develop a revised question
based on NRR’s feedback.  The revised question is provided below.  Thanks again for your
patience, and please let me know if you have questions.

Are the Loss of Power Instruments (T.S 3.3.8.1) at Clinton Power Station required to
ensure the credited ESF Pumps are available to perform their safety functions* and
mitigate the consequences of events concurrent with reduced voltage conditions** in
the offsite power system at the unit?

* NOTE:  Safety functions as described in:
UFSAR Section 6.3.2.2 states, in part, “the ECCS is actuated automatically and requires no
operator action during the first 10 minutes following an accident.”

USAR Section 1.2.1.1.2 “Safety Design Criteria” states, in part, “[item z.] Operation of the
emergency core cooling systems is initiated automatically when required, regardless of the
availability of offsite power supplies and the normal generating system of the station.”

USAR Section 1.2.1.2.7, “Nuclear Safety Systems and Engineered Safety Features
Criteria” states, in part, “Principal design criteria for nuclear safety systems and engineered
safety features are as follows: … [item c.] Standby electrical power sources are provided as
necessary for support of all engineered safety feature functions (e.g., decay heat removal)
under all circumstances where normal auxiliary power is not available.”

TS Bases section 3.5.1, APPLICABLE SAFETY ANALYSIS

** reduced voltage conditions = meaning voltage at the ESF buses could be anywhere
below the normal operating band to a complete loss of voltage
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From:
To:
Cc:
Subject: RE: Clinton Q
Date: Wednesday, June 22, 2022 11:33:47 AM

Hi ,

This is our response to your question on Clinton…

NRR used the following sources to gather information to formulate a response to the question.
Folder of documents collected by the inspection team
Summary of documents provided by Karla Stoedter
Clinton USAR
Technical Specification Bases
NRC Generic Communications

The question considered for response included the direct question provided by Region III on May 25,
2022 (your email below), the implied licensing basis question as described in the Inspection Report
dated June 6, 2022, and the draft violation language provided by  via email on June 15,
2022.  During this consultation, the NRR technical staff worked with Region III through several
conference calls to clarify the question and to phrase the question in a manner that would facilitate
a response. 

NRR concludes that at this point a clear answer is not possible because it depends on the broadness
or narrowness of the interpretation and intent of the question.  For example, the NRR staff’s
understanding and interpretation of the following questions (although seemingly similar) may lead
to different answers and implications (e.g., generic vs. case-specific) for the response:

Are the degraded voltage relays and loss of voltage relays at Clinton Station required to be
coordinated to ensure that if a LOCA occurs at any grid voltage condition*, power to the ESF
buses would transfer (after the relay’s timer times out) from the offsite power source to the
EDG before ESF equipment (such as the ESF pumps) trips on overcurrent?
Are the Loss of Power Instruments (T.S 3.3.8.1) at Clinton Power Station required to ensure
the credited ESF Pumps can automatically perform their safety functions and mitigate the
consequences of events concurrent with sustained reduced voltage conditions in the offsite
power system at the unit?

In addition, during several of the meetings involved with this effort, the  indicated that
this issue is likely to be of very low safety significance.  While no quantitative PRA results were
presented, based on the fact that the adverse events (e.g., pumps trip on overcurrent) only occur
during certain reduced voltage scenarios concurrent with a LOCA, NRR’s initial assumption is that
any finding would likely result in being of very low safety significance per the  preliminary
conclusion. 

Given the resources already expended on exploring the evolving question and potential violation to
be supported (e.g., DORL, DEX, and TAR process coordinator), NRR has not been able to align on a
clear recommendation on the matter.  Any additional effort to pursue a more definitive response
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dive into the licensing basis history, I don’t completely understand the LOV/DVR design &
operation and how the breakers are not coordinated, and I haven’t seen the latest version
of the draft violation (so I’m not positive what I’m reviewing for backfit). I’m assuming it’s the
lack breaker coordination between the ECCS motors and the DVR/LOV relays.

DVR licensing basis is a plant-specific issue, but Clinton was licensed later compared to a
lot of plants. I’m hesitant to agree with the statements about “compliance with GDC 17” in
the draft NRR response to R3’s question without having done a deep dive into Clinton’s
licensing history. I recommend the region keep the App B Crit 3 violation focused on design
basis and provide the supporting info from the UFSAR, TS Bases, and past licensing
actions rather than pointing to GDC 17.

R3 said that the licensee's pushback basically consisted of not being required to consider
LOOP + degraded voltage condition per USAR Table 6.3-1:

Looks like the licensee interprets "normal auxiliary power assumed to be lost" to be a loss
of voltage condition rather than a degraded grid condition.
But USAR Chapter 8 states:
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The highlighted statement appears to treat a degraded voltage condition to be a loss of
normal AC power.  So I can see how the inspector would include degraded voltage as a
“loss of normal auxiliary power” in the Chapter 6 statement above.
 
The info in the January 20 2021 LAR also appears to support the inspector’s position: 
 

A reduced voltage condition on a 4.16 kV emergency bus indicates that while offsite
power may not be completely lost to the respective emergency bus, power may be
insufficient for starting large motors without risking damage to the motors that could
disable the ECCS function.  Therefore, power supply to the bus is transferred from
offsite power to onsite DG power when the voltage on the bus remains less than the
degraded voltage Allowable Value for a period of time greater than or equal to the
associated time delay Allowable Value. This ensures that adequate power will be
available to the required equipment.

 
I also agree with paper about the TS Bases.
 
This is just my opinion though. I haven’t confirmed my understanding with 
R3 might want its regional counsel to see if the link I made between Ch 6 & Ch 8 is
sound/logical.
 
 

From:  <Bo.Pham@nrc.gov> 
Sent: Thursday, June 16, 2022 1:13 PM
To: 
Cc: 
Subject: FW: loss of power relay VERY rough draft
 
Hi 
 
Is it possible for you to do a quick read of the draft violation for Clinton in the attached and let me
know if it’d likely result in a backfit?
Ok if it’s not possible, just trying a litmus read.
 
Thanks.
 

From:  
Sent: Wednesday, June 15, 2022 2:47 PM
To: 
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Subject: FW: loss of power relay VERY rough draft
 
FYI on the latest draft violation.
 

From:  
Sent: Wednesday, June 15, 2022 2:17 PM
To: 
Cc: 
Subject: Fwd: loss of power relay VERY rough draft
 

 
Please share  message, below, to anyone who receives the attached draft so that they
understand the context of the draft that they are receiving.
 
Please let us know if you need anything additional.
 

 

From: 
Sent: Wednesday, June 15, 2022, 1:06 PM
To: 

 
Subject: loss of power relay VERY rough draft
 

,
 
As requested, a very rough draft of the loss of power relay issue at Clinton is attached.  At
the time this was written (April 2022), the licensee had not completed their extent of
condition review nor had an extensive licensing basis review been completed.  The
attached draft does not represent what the final violation would look like if we were to write
it today.  However, it is likely we would take a similar approach regarding the licensee not
being able to show that operator action was not needed during the first 10 minutes of a
LOCA.
 
If NRR would like a copy of the issues writeup for the unresolved item, we would be happy
to provide it.
 
Thanks,
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Attachment 7 Clinton URI Regarding DVRs JWiebe Thoughts 

Here is a summary of  initial thoughts on the response: 
 
Items 2 and 4 below demonstrate that the degraded voltage relays are within the licensing basis as 
described in the TS Bases (a licensing basis document required by 10 CFR 50.36 that is controlled by the 
licensee) and by licensee statements in support of a license amendment request submitted under 10 
CFR 50.90. 
 
The licensing basis as described in these two documents include the same paragraph: 
 

“A reduced voltage condition on a 4.16 kV emergency bus indicates that while offsite power may not 
be completely lost to the respective emergency bus, power may be insufficient for starting large 
motors without risking damage to the motors that could disable the ECCS function.  Therefore, 
power supply to the bus is transferred from offsite power to onsite DG power when the voltage on 
the bus remains less than the degraded voltage Allowable Value for a period of time greater than or 
equal to the associated time delay Allowable Value. This ensures that adequate power will be 
available to the required equipment.” 
 

10 CFR 50.36(a)(1) requires licensees to include in their applications for a license the bases or reasons 
(e.g., a bases section) for technical specifications (except for administrative controls).  The Clinton 
Technical Specifications 5.5.11, “Technical Specification (TS) Bases Control Program,” provides controls 
for maintaining the TS Bases including provisions to ensure that the Bases are maintained consistent 
with the USAR.  10 CFR 50.90 requires an amendment to a license fully describe the changes desired. 

 
Contrary to the licensee stated licensing basis in TS Bases “1.c, 1.d, 1.e, 2.c, 2.d, 2.e. 4.16 kV Emergency 
Bus Undervoltage (Degraded Voltage),” and letter dated January 20, 2021 (that the NRC relied on to 
approve a license amendment request), the loss of power, insufficient power, and overcurrent system 
does not ensure adequate power will be available to the required equipment because under certain 
(this should be described to the extent known) insufficient power conditions, the required equipment 
will trip on overcurrent and adequate power is not available to the required equipment. 
 
_____________________________________________________________ 
 

1. The statements from the USAR (Clinton calls it the USAR) are general statements that Clinton is 
licensed to.  Nothing specific to degraded voltage.  Additional effort needs to be expended 
including OGC review before we can make a decision based on USAR statements. 

 
2. The statement under the heading TS Bases Section 3.5.1 was confirmed to be a Region III 

interpretation of the TS Bases term “reduced voltage conditions.”  My review showed that TS 
Bases Section B 3.3.8.1 Loss of Power (LOP) Instrumentation provides a very clear description of 
the purpose of the degraded voltage relays under the heading, “1.c, 1.d, 1.e, 2.c, 2.d, 2.e. 4.16 
kV Emergency Bus Undervoltage (Degraded Voltage)” on page B 3.3-225 and 226 
(ML22111A225).  This section states, in part, that: 
 

A reduced voltage condition on a 4.16 kV emergency bus indicates that while offsite 
power may not be completely lost to the respective emergency bus, power may be 
insufficient for starting large motors without risking damage to the motors that could 
disable the ECCS function.  Therefore, power supply to the bus is transferred from 
offsite power to onsite DG power when the voltage on the bus remains less than the 
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degraded voltage Allowable Value for a period of time greater than or equal to the 
associated time delay Allowable Value. This ensures that adequate power will be 
available to the required equipment 

 
LIC-100 says that the TS Bases is a mandated licensing basis document controlled by the 
licensee.  LIC-100 also says that the TS Bases is subject to enforcement the same as the FSAR 
(USAR for Clinton).  LIC-100 enforcement practices for the FSAR says: 
 

Noncompliance with the updated FSAR is evaluated in accordance with the NRC’s 
inspection and enforcement programs. The appropriate 
response, from non-cited violation through escalated enforcement action, considers 
several factors, including the safety significance of the 
violation. Specific guidance for departures from the descriptions in FSARs is provided in 
the Enforcement Manual, NUREG/BR-0195, 
Section 8.1.3, “Enforcement of 10 CFR 50.59 and Related FSAR.” 
 

3. Excerpts from documents submitted by the licensee references Licensee Event Report No. 97-
008-00.  LIC-100 says that only a clearly defined regulatory commitment in an LER would be 
considered licensing basis information.  Since there is not one in this LER it shouldn’t be 
considered in our decision. 

 
4. Excerpts from documents submitted by the licensee also references license amendment request 

(LAR) dated January 20, 2021 (ML21020A053).  The request states: 
 

A reduced voltage condition on a 4.16 kV emergency bus indicates that while offsite 
power may not be completely lost to the respective emergency bus, power may be 
insufficient for starting large motors without risking damage to the motors that could 
disable the ECCS function.  Therefore, power supply to the bus is transferred from 
offsite power to onsite DG power when the voltage on the bus remains less than the 
degraded voltage Allowable Value for a period of time greater than or equal to the 
associated time delay Allowable Value. This ensures that adequate power will be 
available to the required equipment. 
 

Note that this is the same statement contained within the TS Bases Section TS Bases Section B 
3.3.8.1 Loss of Power (LOP) Instrumentation under the heading, “1.c, 1.d, 1.e, 2.c, 2.d, 2.e. 4.16 
kV Emergency Bus Undervoltage (Degraded Voltage)” on page B 3.3-225 and 226.   
 
This LAR was submitted under 10 CFR 50.90 to revise the Clinton license.  Since the LAR was 
submitted under 10 CFR 50.90, the above statement was to support the acceptability of the 
request, the statement is considered part of the Clinton licensing basis. 
 

5. The statements regarding the staff’s position on GDC 17 and the NRC documents that present 
the staff’s position are the staff’s position.  More review would be necessary, including OGC 
review to make a decision based on these documents. 
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Clinton Power Station  
EVAL DETAILS 

(CC-AA-309-101) 
Page 1 of 21

UNIT: 01 
SYSTEM: NONE 
TITLE: Loss of Voltage Relays Analysis 

Reason For Evaluation / Scope: 
The purpose of this evaluation is to address concerns regarding Loss of Voltage relay settings raised 
by NRC during annual Design Basis Assurance Inspection (DBAI) at Clinton Power Station. DBAI 
information request 192-01 stated the following: 

“ Provide coordination plots of Over Current relays and Loss of Voltage relays on DIV I when the 
following motors have starting terminal voltages between 55% and 70% : 

• LPCS PUMP 1
• RHR PUMP A ”

To address this request, motor starting analysis is performed using ETAP model from 19-AK-13 R5 at 
motor terminal voltages(ranging from 55% - 70%). Motor starting times at these degraded voltages 
were compared against motor protective relay settings and loss of voltage relays to verify coordination 
between CV-2 relays and motor protective relays. 

Detailed Evaluation: 

During the motor starting simulation in ETAP, the starting motor appears to the system as constant 
impedance load connected to a bus during acceleration of the motor. It draws a large amount of current 
(from locked rotor current of motor) from the system, approx. six times the motor rated full load current, 
resulting in voltage drops in the system and imposes disturbances to the normal operation of other 
system loads. Since the motor acceleration torque is dependent on motor terminal voltage, in some 
cases the starting motor may not be able to reach its rated speed due to extremely low terminal 
voltage. In order to address the coordination between Loss of Voltage (CV-2) relays and overcurrent 
protective devices of ECCS pumps, this evaluation performs motor starting study using a reduced 
system (138kV) voltage that is representative of a high impedance system fault that is depressing the 
voltage levels at 4kV Safety Related buses. The analysis performed for ERAT will be bounding for RAT 
B, since RAT B rated percent impedance is approx.. 1.79 times greater than the impedance of ERAT 
i.e. ERAT has a % Z  at nameplate rating and RAT B has a %Z at full load of 11.79% of nameplate
rating.

19-AK-13 R5 ETAP MODEL CHANGES

In order to mimic a high impedance fault in ETAP, a very large highly resistive load was added 138kV 
switchyard bus (high side of ERAT). The magnitude of this high resistive load was obtained iteratively 
to get the motor stating voltages of approx.. 70% and below. Furthermore, local voltage support devices 
i.e. On-Load Tap Changer/MSC on ERAT were “disabled” to reflect lack of voltage control on Safety
Related buses (1A1,1B1, and 1C1).
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Clinton Power Station  
EVAL DETAILS 

(CC-AA-309-101) 
Page 2 of 21

LOSS OF VOLTAGE RELAY SETTINGS 

The loss of voltage relay settings are provided in Ref. 3.  The turns ratio for the PT feeding these relays 
is 35 (Ref. 3). The time voltage trip characteristic is provided in ABB Instruction Leaflet 41-201.4H (Ref. 
4).  

ECCS PUMPS OVERCURRENT RELAY SETTINGS 

The overcurrent relay settings for ECCS pumps are provided below (Ref 5 &6). 

EIN Description ECCS 
Division 

CT 
Ratio 

TOC 
Tap 

TD High Drop 
Out Tap 

Instantaneous 
Tap 

1SX01PA Shutdown Service 
Water Pump 1A 

A 300:5 4 2 25 50 

1SX01PB Shutdown Service 
Water Pump 1B 

B 300:5 4 2 29 57 

1E21C001 LPCS Pump 
Motor 

A 300:5 4 1.5 21 40 

1E12C002A RHR Pump 1A A 150:5 4 1.5 N/A 50 
1E12C002B RHR Pump 1B B 150:5 4 1.5 N/A 50 
1E12C002C RHR Pump 1C B 150:5 4 1.5 N/A 50 
1E22-C001 HPCS Pump C 400:5 5 1.5 N/A 64 

MOTOR STARTING ANALYSIS 

In order to study motor starting at degraded voltages, following study cases (for ERAT)  from 19-AK-13 
R5 were utilized: 

The above-mentioned case for ERAT with 138kV switchyard at 100% voltage with a high impedance 
fault at the high side of ERAT. The high impedance fault (magnitude of resistive load) was iterated to 
evaluate the performance of CV-2 relays. Furthermore, a “voltage band” which is “of concern” from CV-
2 and ECCS motor protective relay coordination standpoint was established for different loading 
conditions on ERAT. 

Offsite Power Source Configuration Study Case 
ERAT LOCA StartEA LOCA SEQ E A 
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Clinton Power Station                                
EVAL DETAILS 

(CC-AA-309-101) 
Page 3 of 21 

 

 

1- CASE 1- LOCA StartEA with 1E Buses at 78.3% 
 

A block start with all three (3) safety related buses was simulated using the “Dynamic Motor 
Starting” study module in ETAP. For this case, a starting voltage of 78.3% at Class 1E buses 
was utilized. At this voltage the ECCS motors take a long time to start (close to a stall 
condition). With a degraded 138kV system and a huge current inrush due to large motor 
starting, the bus voltages (average) drop down to the following:  
 
 

BUS  0 – 5 seconds 5 – 15 seconds 
1AP07E (DIV I) 64.45% (2681V) 68.5% (2849.6V) 
1AP09E (DIV II) 64.45% (2681V) 68.5% (2849.6V) 

1E22-S004 (DIV III) 64.45% (2681V) 68.5% (2849.6V) 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
  FIGURE 1- CLASS 1E BUS VOLTAGES 
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Clinton Power Station                                
EVAL DETAILS 

(CC-AA-309-101) 
Page 4 of 21 

 

 

Using the most limiting bus voltages of 64.45% the corresponding voltage seen by the Loss of 
Voltage relays will be as following: 
 

Relay Settings Relay Voltage (V) 4kV Bus Voltage CV-2 Relay Tap (%)
Existing Setting Tap (V) 82 - 2870 -
Time Dial 2 - - -
PTR 35 - - -

- - -
ETAP Bus Voltage @ 78.3% (T-0) 76.6 2681
ETAP Bus Voltage as % CV-2 Relay Tap - 93.41463415  

 
Based on ABB Instruction Leaflet 41-201.4H (Ref 4), the trip time associated with 93.41% of 
82V tap with time dial of 2 is approx. 13+ seconds. Division III LOV relay has a maximum trip 
time of 3 seconds with a pickup of 2520V per Ref 3. 
 
Furthermore, a review of ECCS pump starting was performed. Figures 2 and 3 show the “final” 
speed and slip of the ECCS pumps for this motor starting run. 

 
 

                                       

 
        FIGURE 2- ECCS PUMP SPEED CURVES 
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Clinton Power Station                                
EVAL DETAILS 

(CC-AA-309-101) 
Page 5 of 21 

 

 

          
 

             FIGURE 3- ECCS PUMP SLIP CURVES 
  

Coordination Between Loss of Voltage and Motor Overcurrent Relays 
 

Motor acceleration times for this study case were used to plot the “locked rotor” current of the 
ECCS pumps against the motor overcurrent settings. Using these plots the “trip time” of 
overcurrent relays was calculated and compared against the trip time of 13+ seconds of CV-2 
relays to ensure coordination. The table below lists the trip times of ECCS pumps: 
 

MOTOR Overcurrent Relay 
TRIP TIME (sec) 

LOV Relay Trip 
Time (sec) 

Coordination 
Maintained (Y/N) 

1SX01PA     
1E12-C002A    
1E21-C001    
1SX01PB    

1E12-C002B    
1E12-C002C    
1E22-C001    

  
Based on the overcurrent trip times of ECCS loads,  

 

NOTE: The conservative trip times associated with motor overcurrent relays were chosen that 
corresponds to high locked rotor current drawn by the motors.  
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EVAL DETAILS 

(CC-AA-309-101) 
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2- CASE 2- LOCA StartEA with 1E Buses at 64.90% 
 
A block start with all three (3) safety related buses was ran using the “Dynamic Motor Starting” 
study module in ETAP. For this case, a starting voltage of 64.9% at Class 1E buses was 
utilized. At this voltage the ECCS motors fail to start (i.e. stall).  With a degraded 138kV system 
and a huge current inrush due to large motor starting, the bus voltage drop down to the 
following:  
 

BUS  0 – 5 seconds 5 – 15 seconds 
1AP07E (DIV I) 53.15% (2211V) 51.80% (2155V) 
1AP09E (DIV II) 53.15% (2211V) 51.80% (2155V) 

1E22-S004 (DIV III) 53.15% (2211V) 51.80% (2155V) 
 
 
   
 

FIGURE 4- CLASS 1E BUS VOLTAGES 
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Using the most limiting bus voltages of 59.2% for DIV I, the corresponding voltage seen by the 
Loss of Voltage relays will be as following: 
 

    

Relay Settings Relay Voltage (V) 4kV Bus Voltage CV-2 Relay Tap (%)
Existing Setting Tap (V) 82 - 2870 -
Time Dial 2 - - -
PTR 35 - - -

- - -
ETAP Bus Voltage @ 64.9% (T-0) 66.32285714 2321.3
ETAP Bus Voltage as % CV-2 Relay Tap - 80.8815331  

 
Based on ABB Instruction Leaflet 41-201.4H (Ref 4), the trip time associated with 80.8% of 82V 
tap with time dial of 2 is approx. 5.49 seconds. Considering the operating time delay (approx. 
0.15 sec) associated with LOV protective circuit, the total operating time of CV-2 relay will be 
5.64 seconds. Division III LOV relay has a maximum trip time of 3 seconds with a pickup of 
2520V per Ref 3. 

 
Furthermore, a review of ECCS pump starting was performed. Figures 5 and 6 show the “final” 
speed and slip of the ECCS pumps for this motor starting run.  

 

 

 

 

 

 

 

 

 

 

               FIGURE 5- ECCS PUMP SPEED CURVES 
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            FIGURE 6- ECCS PUMP SPLIP CURVES 

 

Coordination Between Loss of Voltage and Motor Overcurrent Relays 
 

Motor acceleration times for this study case were used to plot the “locked rotor” current of the 
ECCS pumps against the motor overcurrent settings. Using these plots the “trip time” of 
overcurrent relays was calculated and compared against the trip time of 5.64 seconds of CV-2 
relays to ensure coordination. The table below lists the trip times of ECCS pumps: 
 

MOTOR Overcurrent Relay 
TRIP TIME (sec) 

LOV Relay Trip 
Time (sec) 

Coordination 
Maintained (Y/N) 

1SX01PA    
1E12-C002A    
1E21-C001    
1SX01PB    

1E12-C002B    
1E12-C002C    
1E22-C001    

  
Based on the overcurrent trip times of ECCS loads,  

 

NOTE: The conservative trip times associated with motor overcurrent relays were chosen that 
corresponds to high locked rotor current drawn by the motors.  
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3- CASE 3- LOCA StartEA with 1E Buses (DIV I & III) at 73.10% 
 
A block start with two (2) safety related buses was ran using the “Dynamic Motor Starting” study 
module in ETAP. For this case, a starting voltage of 73.10% at Class 1E buses was utilized. At 
this voltage the ECCS motors take a long time to start (close to a stall condition).  With a 
degraded 138kV system and a huge current inrush due to large motor starting, the bus voltage 
drop down to the following:  
 

BUS  0 – 5 seconds 5 – 15 seconds 
1AP07E (DIV I) 63.45% (2640V) 63.50% (2642V) 

1E22-S004 (DIV III) 63.45% (2640V) 63.50% (2642V) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
FIGURE 7- CLASS 1E BUS VOLTAGES 
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Using the most limiting bus voltages of 63.45% for DIV I & III, the corresponding voltage seen 
by the Loss of Voltage relays will be as following: 
 

    

Relay Settings Relay Voltage (V) 4kV Bus Voltage CV-2 Relay Tap (%)
Existing Setting Tap (V) 82 - 2870 -
Time Dial 2 - - -
PTR 35 - - -

- - -
ETAP Bus Voltage @ 73.10% (T-0) 75.42857143 2640
ETAP Bus Voltage as % CV-2 Relay Tap - 91.98606272  

 

Based on ABB Instruction Leaflet 41-201.4H (Ref 4), the trip time associated with 91.98% of 
82V tap with time dial of 2 is approx. 13+ seconds. Division III LOV relay has a maximum trip 
time of 3 seconds with a pickup of 2520V per Ref 3. 
 
Furthermore, a review of ECCS pump starting was performed. Figures 8 and 9 show the “final” 
speed and slip of the ECCS pumps for this motor starting run.  

 

 

 

 

 

 

 

 

 

         FIGURE 8- ECCS PUMP SPEED CURVES 
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FIGURE 9- ECCS PUMP SPLIP CURVES 

 

Coordination Between Loss of Voltage and Motor Overcurrent Relays 
 

Motor acceleration times for this study case were used to plot the “locked rotor” current of the 
ECCS pumps against the motor overcurrent settings. Using these plots the “trip time” of 
overcurrent relays was calculated and compared against the trip time of 13+ seconds of CV-2 
relays to ensure coordination. The table below lists the trip times of ECCS pumps: 
 

MOTOR Overcurrent Relay 
TRIP TIME (sec) 

LOV Relay Trip 
Time (sec) 

Coordination 
Maintained (Y/N) 

1SX01PA    
1E12-C002A    
1E21-C001    
1E22-C001    

  
Based on the overcurrent trip times of ECCS loads,  

 

NOTE:. The conservative trip times associated with motor overcurrent relays were chosen that 
corresponds to high locked rotor current drawn by the motors.  
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4- CASE 4- LOCA StartEA with 1E Buses (DIV I & III) at 61.40% 
 
A block start with two (2) safety related buses was ran using the “Dynamic Motor Starting” study 
module in ETAP. For this case, a starting voltage of 61.40% at Class 1E buses was utilized. At 
this voltage the ECCS motors fail to start (i.e. stall).  With a degraded 138kV system and a huge 
current inrush due to large motor starting, the bus voltage drop down to the following:  
 

BUS  0 – 5 seconds 5 – 15 seconds 
1AP07E (DIV I) 53.25% (2215V) 52.50% (2186V) 

1E22-S004 (DIV III) 53.25% (2215V) 52.50% (2186V) 
 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 10- CLASS 1E BUS VOLTAGE 
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Using the most limiting bus voltages of 64.5% for DIV I, II & III, the corresponding voltage seen 
by the Loss of Voltage relays will be as following: 
 

   

Relay Settings Relay Voltage (V) 4kV Bus Voltage CV-2 Relay Tap (%)
Existing Setting Tap (V) 82 - 2870 -
Time Dial 2 - - -
PTR 35 - - -

- - -
ETAP Bus Voltage @ 61.40% (T-0) 63.28571429 2215
ETAP Bus Voltage as % CV-2 Relay Tap - 77.17770035  

 

Based on ABB Instruction Leaflet 41-201.4H (Ref 4), the trip time associated with 77.17% of 
82V tap with time dial of 2 is more than 5.36 seconds. Considering the operating time delay 
(approx. 0.15 sec) associated with LOV protective circuit, the total operating time of CV-2 relay 
will be 5.51 seconds. Division III LOV relay has a maximum trip time of 3 seconds with a 
pickup of 2520V per Ref 3. 
 
Furthermore, a review of ECCS pump starting was performed. Figures 11 and 12 show the 
“final” speed and slip of the ECCS pumps for this motor starting run.  

 

  

 FIGURE 11- ECCS PUMP SPEED CURVES 
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FIGURE 12- ECCS PUMP SLIP CURVES 

 
Coordination Between Loss of Voltage and Motor Overcurrent Relays 

 
Motor acceleration times for this study case were used to plot the “locked rotor” current of the 
ECCS pumps against the motor overcurrent settings. Using these plots the “trip time” of 
overcurrent relays was calculated and compared against the trip time of 5.51 seconds of CV-2 
relays to ensure coordination. The table below lists the trip times of ECCS pumps: 
 

MOTOR Overcurrent Relay 
TRIP TIME (sec) 

LOV Relay Trip 
Time (sec) 

Coordination 
Maintained (Y/N) 

1SX01PA    
1E12-C002A    
1E21-C001    
1E22-C001    

 

Based on the overcurrent trip times of ECCS loads,   
 

NOTE: The conservative trip times associated with motor overcurrent relays were chosen that 
corresponds to high locked rotor current drawn by the motors.  
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5- CASE 5- LOCA StartEA with 1E Buses (DIV I) at 67.75% 
 
A block start with only (1) safety related bus was ran using the “Dynamic Motor Starting” study 
module in ETAP. For this case, a starting voltage of 67.75% at Class 1E buses was utilized. At 
this voltage the ECCS motors take a long time to start (close to a stall condition).  With a 
degraded 138kV system and a huge current inrush due to large motor starting, the bus voltage 
drop down to the following:  
 

BUS  0 – 5 seconds 5 – 15 seconds 
1AP07E (DIV I) 63.30% (2633V) 62.40% (2596V) 

 
 
 

 
 

FIGURE 13- CLASS 1E BUS VOLTAGE 
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Using the most limiting bus voltages of 63.30% for DIV I, the corresponding voltage seen by the 
Loss of Voltage relays will be as following: 
 

             

Relay Settings Relay Voltage (V) 4kV Bus Voltage CV-2 Relay Tap (%)
Existing Setting Tap (V) 82 - 2870 -
Time Dial 2 - - -
PTR 35 - - -

- - -
ETAP Bus Voltage @ 67.75% (T-0) 75.22857143 2633
ETAP Bus Voltage as % CV-2 Relay Tap - 91.74216028  

Based on ABB Instruction Leaflet 41-201.4H (Ref 4), the trip time associated with 91.74% of 
82V tap with time dial of 2 is more than 13+ seconds. 
  
Furthermore, a review of ECCS pump starting was performed. Figures 14 and 15 show the 
“final” speed and slip of the ECCS pumps for this motor starting run.  

 

 

FIGURE 14- ECCS PUMP SPEED CURVES 

 

Attachment 8 licensee extent of condition review



Clinton Power Station                                
EVAL DETAILS 

(CC-AA-309-101) 
Page 17 of 21 

 

 

       

   FIGURE 15- ECCS PUMP SLIP CURVES 

 
 
Coordination Between Loss of Voltage and Motor Overcurrent Relays 

 
Motor acceleration times for this study case were used to plot the “locked rotor” current of the 
ECCS pumps against the motor overcurrent settings. Using these plots the “trip time” of 
overcurrent relays was calculated and compared against the trip time of 13+ seconds of CV-2 
relays to ensure coordination. The table below lists the trip times of ECCS pumps: 
 

MOTOR Overcurrent Relay 
TRIP TIME (sec) 

LOV Relay Trip 
Time (sec) 

Coordination 
Maintained (Y/N) 

1SX01PA    
1E12-C002A    
1E21-C001    

 

Based on the overcurrent trip times of ECCS loads,   
 

NOTE: The conservative trip times associated with motor overcurrent relays were chosen that 
corresponds to high locked rotor current drawn by the motors.  
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6- CASE 6- LOCA StartEA with 1E Buses (DIV I) at 57.60% 
 
A block start with only (1) safety related bus was ran using the “Dynamic Motor Starting” study 
module in ETAP. For this case, a starting voltage of 57.60% at Class 1E buses was utilized. At 
this voltage the ECCS motors take a long time to start (close to a stall condition).  With a 
degraded 138kV system and a huge current inrush due to large motor starting, the bus voltage 
drop down to the following:  
 

BUS  0 – 5 seconds 5 – 15 seconds 
1AP07E (DIV I) 53.60% (2230V) 52.60% (2188V) 

 
 

 
 

FIGURE 16- CLASS 1E BUS VOLTAGE 
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Using the most limiting bus voltages of 53.60% for DIV I, the corresponding voltage seen by the 
Loss of Voltage relays will be as following: 

Relay Settings Relay Voltage (V) 4kV Bus Voltage CV-2 Relay Tap (%)
Existing Setting Tap (V) 82 - 2870 -
Time Dial 2 - - -
PTR 35 - - -

- - -
ETAP Bus Voltage @ 57.60% (T-0) 63.70857143 2229.8
ETAP Bus Voltage as % CV-2 Relay Tap - 77.69337979

Based on ABB Instruction Leaflet 41-201.4H (Ref 4), the trip time associated with 77.69% of 
82V tap with time dial of 2 is more than 5.48 seconds. Considering the operating time delay 
(approx. 0.15 sec) associated with LOV protective circuit, the total operating time of CV-2 relay 
will be 5.63 seconds.  

Furthermore, a review of ECCS pump starting was performed. Figures 2 and 3 show the “final” 
speed and slip of the ECCS pumps for this motor starting run.  

     FIGURE 17- ECCS PUMP SPEED CURVES 
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   FIGURE 18- ECCS PUMP SLIP CURVES 

 
Coordination Between Loss of Voltage and Motor Overcurrent Relays 

 
Motor acceleration times for this study case were used to plot the “locked rotor” current of the 
ECCS pumps against the motor overcurrent settings. Using these plots the “trip time” of 
overcurrent relays was calculated and compared against the trip time of 5.63 seconds of CV-2 
relays to ensure coordination. The table below lists the trip times of ECCS pumps: 
 

MOTOR Overcurrent Relay 
TRIP TIME (sec) 

LOV  Relay Trip 
Time (sec) 

Coordination 
Maintained (Y/N) 

1SX01PA    
1E12-C002A    
1E21-C001    

 

Based on the overcurrent trip times of ECCS loads,  
 

NOTE: The conservative trip times associated with motor overcurrent relays were chosen that 
corresponds to high locked rotor current drawn by the motors.  
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Conclusions / Findings: 

Based on the analysis above, Engineering has determined that: 

• A lack of coordination exists between loss of voltage (CV-2) relays and ECCS motor protective 
relays for a scenario postulated (which is not a part of CPS design basis) for this evaluation.  

• The established “Class 1E operating bus voltage band” of vulnerability for the scenario which is 
not part of CPS design basis is as following:  
 

Transformer Loading  Voltage Band 

All three 1E Buses  64.70% ≤ V ≤ 78.30% 

Two 1E Buses 61.39% ≤ V ≤ 73.10% 

One 1E Bus 57.59% ≤ V ≤ 67.75% 

 

References: 

1. CC-AA-309-101, Rev. 16 "Engineering Technical Evaluations" 
2. 19-AK-13, R5 “ANALYSIS OF LOAD FLOW, SHORT CIRCUIT & MOTOR STARTING USING 

ETAP POWERSTATION” 
3. 19-AN-19, R5 “CALCULATION FOR FUNCTIONAL REQUIREMENTS FOR 1ST AND 2ND 

LEVEL UNDERVOLTAGE RELAYS AT 4KV BUSES 1A1, 1B1, AND 1C1” 
4. ABB Instruction Leaflet 41-201.4H 
5. 19-AN-08, R4 “4160V ESF SWITCHGEAR BUSES 1A1 ABD 1B1 MOTOR RELAY SETTINGS” 
6. 19-AN-09, R2 “4160V DIV 3 ESF BUS 1C1 MOTOR RELAY SETTINGS” 

 
 
Attachments: 

1. TCC Plots (CASE 1 thru 6) 
2. Motor Starting Reports (CASE 1 thru 6) 
3. Email  from Dale Shelton, “CPS Loss of Voltage Evaluation_Question”  

Assessment of Impacts per CC-AA-102, Design Input and Configuration Change Impact 
Screening. If no impacts exist, state so.  

A review of CC-AA-102 was performed; sections 4.1.35 - 7 “Electrical Requirements” and 
4.1.36 – 3 “Instrument and Control” are applicable, and concerns have been addressed in this 
evaluation. No other impacts were identified. 
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Design Basis Assurance Inspection Potential PD

• 3/22/22 DBAI Exit – NRC Debriefed Potential Performance Deficiency 
with Significance to be Determined:
− USAR Section 6.3.2.2 states that the ECCS start automatically and require 

no operator action during the first 10 minutes following an accident
− During a sustained undervoltage condition (55-65% bus voltage) the LPCS 

and RHR A pumps would require operator action within the first 10 minutes 
in order to perform their safety function   
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DBAI Question Response

In response to NRC Question, the station provided information related to 
performance of RHR A and LPCS pumps under reduced voltage conditions

− Using dynamic motor models, the pump motors will stall with terminal
voltage less than 70%

− At 65% terminal voltage (2600 volts), the Loss of Voltage (LOV) relays (CV-
2) will trip in approximately 12 seconds

− At 65% terminal voltage, the LPCS pump overcurrent relays will trip in
approximately 6.37 sec

− At 65% terminal voltage, the RHR A pump overcurrent relays will trip in
approximately 5.83 sec

Since the overcurrent relays would trip prior to the LOV relays, manual action 
would be required to reset the overcurrent relays 
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Current Licensing Basis 

• RAT B SVC and ERAT LTC/MSC maintain safety-related bus voltage
− RAT B is maintained 4224V – 4245 V by the installed SVC 
− ERAT is maintained 4143V – 4295 V by an automatic LTC and MSC bank

• Operability voltage band established by TS and procedures is 4084 V – 4300 V
• USAR Table 6.3-1 describes the sequence of events for the design basis event 

LOCA
− At time = 0 sec, design basis LOCA assumed to start, normal auxiliary 

power assumed to be lost
• Basis for LOV relays is provided in documentation associated with Amendment 

169 which revised the relay setpoints based on change to 24-month fuel cycles
− LOV relays are provided to protect against a complete loss of offsite power
− “On a complete loss of bus voltage  (i.e., the basis for this trip), the time 

delay will be less than 3.0 seconds, while an approximate 10-second delay 
would be typical for sustained voltages near the lower Loss of Voltage 
allowable value.”
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Current Licensing Basis – General Design Criteria

Criterion 17—Electric power systems. An onsite electric power system and an offsite electric power system 
shall be provided to permit functioning of structures, systems, and components important to safety. The 
safety function for each system (assuming the other system is not functioning) shall be to provide sufficient 
capacity and capability to assure that (1) specified acceptable fuel design limits and design conditions of 
the reactor coolant pressure boundary are not exceeded as a result of anticipated operational occurrences 
and (2) the core is cooled and containment integrity and other vital functions are maintained in the event of 
postulated accidents.
The onsite electric power supplies, including the batteries, and the onsite electric distribution system, shall 
have sufficient independence, redundancy, and testability to perform their safety functions assuming a 
single failure.
Electric power from the transmission network to the onsite electric distribution system shall be supplied by 
two physically independent circuits (not necessarily on separate rights of way) designed and located so as 
to minimize to the extent practical the likelihood of their simultaneous failure under operating and 
postulated accident and environmental conditions. A switchyard common to both circuits is acceptable. 
Each of these circuits shall be designed to be available in sufficient time following a loss of all onsite 
alternating current power supplies and the other offsite electric power circuit, to assure that specified 
acceptable fuel design limits and design conditions of the reactor coolant pressure boundary are not 
exceeded. One of these circuits shall be designed to be available within a few seconds following a loss-of-
coolant accident to assure that core cooling, containment integrity, and other vital safety functions are 
maintained.
Provisions shall be included to minimize the probability of losing electric power from any of the remaining 
supplies as a result of, or coincident with, the loss of power generated by the nuclear power unit, the loss of 
power from the transmission network, or the loss of power from the onsite electric power supplies.
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Current Licensing Basis BTP PSB-1

• In response to sustained low grid voltage events at Millstone station,
NRC issued Branch Technical Position PSB-1 July 1981
− This was considered as part of the original licensing of Clinton
− Recognizes that “such low voltage conditions will not be detected by the

loss of voltage relays (loss of offsite power) whose low voltage pickup
setting is generally in the range of 0.7 per unit voltage or less”

• This BTP required the installation of second level undervoltage protection
• The acceptability of the second level undervoltage relays (Degraded Voltage

relays) at Clinton was addressed in SSER 7 which states,
“The applicant performed block start (no load sequencing) calculation s on the 
offsite power sources during the Independent Design Review.  These 
calculations concluded that the safety systems would perform their safety 
functions under block start conditions at the minimum expected offsite system 
voltage as determined by Illinois Power System Planning Department.”
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Current Licensing Basis BTP PSB-1

• The NRC staff specifically asked if the safety systems would perform 
their safety functions under block start conditions if the voltage was 
below the minimum expected voltage but above the second level 
undervoltage setpoint
− The station response was that “for voltages just above the second 

level undervoltage relay setpoint the safety loads would either 
transfer to the diesel generators because of the reset band of the 
relays or, if the voltage was higher than the reset point, the safety 
loads would satisfactorily start on the offsite power system.

• The conclusion was that “the staff reviewed the applicant’s response to 
its questions and finds it acceptable”    
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Dynamic Loading Analysis

• Because the analysis performed in response to the NRC DBAI question
was based on individual motor response under constant voltage
conditions, additional analyses were performed to evaluate ECCS
system response during a more realistic dynamic condition and
evaluate extent of condition
− This evaluation was performed related to the ERAT since these results

would be bounding due to transformer impedances
− The evaluation assumed failure of the automatic voltage control provided by

the LTC and MSC bank
− Since the dynamic results are dependent on the bus loading, scenarios

were performed with one, two and three safety buses aligned to the ERAT
transformer
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Dynamic Loading Analysis Results

• These evaluations concluded that for each scenario, there was an initial
voltage band under which at least some overcurrent relays would trip
prior to the LOV relay tripping.

• However, all of these bands were BELOW the second level
undervoltage relay setting and sustained operation would therefore be
limited to the 15-second time delay of the second level undervoltage
relays
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Conclusions

• Although the scenario postulated by the PD is theoretically possible, it is our
position that it is outside the current licensing basis for the LOV relays whose
function is to protect against a complete loss of offsite power (0 volts)

• A sustained undervoltage condition of the magnitude to require manual
operator action would be limited to the 15 second time delay of the second level
undervoltage relays
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