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200 Energy Way, KSA-3N

Kennett Square, PA 19348

SUBJECT: QUAD CITIES NUCLEAR POWER STATION — SPECIAL INSPECTION
REACTIVE REPORT 05000254/2025051 AND 05000265/2025051 AND
EXERCISE OF ENFORCEMENT DISCRETION

Dear Christopher H. Mudrick:

On May 28, 2025, the U.S. Nuclear Regulatory Commission (NRC) completed its initial
assessment of Special Inspection Charter for Quad Cities Nuclear Generating Station to
understand the circumstances of the complex May 19, 2025, Unit 1 Scram and Unit 2 runback.,
which occurred on May 19, 2025, at Quad Cities Nuclear Power Station. Based on this initial
assessment, the NRC sent an inspection team to your site on June 2, 2025.

On February 4, 2026, the NRC completed its special inspection and discussed the results of this
inspection with Douglas Hild, Site Vice President and other members of your staff. The results
of this inspection are documented in the enclosed report.

One Severity Level (SL) IV violation associated with exercise of enforcement discretion in
accordance with Section 3.10, “Reactor Violations with No Performance Deficiencies,” of
the Enforcement Policy is documented in this inspection report. We are treating this
violation as a non-cited violation (NCV) consistent with Section 2.3.2 of the Enforcement
Policy.

The violation involved the failure of the Unit 2 125V DC battery bank based on an
anomalous condition on Cell 21. The NRC concluded there was no performance deficiency
associated with the violation. The violation was considered for escalated enforcement
action because its circumstances aligned with a SL lll violation example in Section 6.1.c.1
of the Enforcement Policy. The NRC Enforcement Policy can be found at the NRC’s
website at https://www.nrc.gov/about-nrc/regulatory/enforcement/enforce-pol.html.

Based on the facts detailed in the enclosed report, and consultation with the Office of
Enforcement and the Regional Administrator, | have been authorized to exercise
enforcement discretion in accordance with Section 3.10 of the Enforcement Policy to
categorize this violation as an SL IV violation. The NRC concluded that for this case a SL IV
NCV would be appropriate due to 1) the lack of industry operating experience of battery cell
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positive post separation; and 2) you have already taken appropriate corrective actions for
the underlying technical issue.

Additionally, two findings of very low safety significance (Green) are documented in this report.
These findings involved violations of NRC requirements. One additional Severity Level IV
violation without an associated finding is documented in this report. We are treating these
violations as non-cited violations (NCVs) consistent with Section 2.3.2 of the Enforcement Policy

If you contest the violations or the significance or severity of the violations documented in this
inspection report, you should provide a response within 30 days of the date of this inspection
report, with the basis for your denial, to the U.S. Nuclear Regulatory Commission,

ATTN: Document Control Desk, Washington, DC 20555-0001; with copies to the Regional
Administrator, Region lll; the Director, Office of Enforcement; and the NRC Resident Inspector
at Quad Cities Nuclear Power Station.

If you disagree with a cross-cutting aspect assignment in this report, you should provide a
response within 30 days of the date of this inspection report, with the basis for your
disagreement, to the U.S. Nuclear Regulatory Commission, ATTN: Document Control Desk,
Washington, DC 20555-0001; with copies to the Regional Administrator, Region Ill; and the
NRC Resident Inspector at Quad Cities Nuclear Power Station. The inspection report describes
a traditional enforcement violation. We determined that additional follow-up inspection was not
warranted because there was no willfulness, the regulatory process was not impeded, and there
were no actual consequences associated with the violation.

This letter, its enclosure, and your response (if any) will be made available for public inspection
and copying at http://www.nrc.gov/reading-rm/adams.html and at the NRC Public Document
Room in accordance with Title 10 of the Code of Federal Regulations 2.390, “Public
Inspections, Exemptions, Requests for Withholding.”

Sincerely,

%_.,/ ~~"  Signed by Kozal, Jason
% on 03/19/26

Jason W. Kozal, Director
Division of Operating Reactor Safety

Docket Nos. 05000254 and 05000265
License Nos. DPR-29 and DPR-30

Enclosure:
As stated

cc w/ encl: Distribution via GovDelivery
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SUMMARY

The U.S. Nuclear Regulatory Commission (NRC) continued monitoring the licensee’s
performance by conducting a special inspection at Quad Cities Nuclear Power Station, in
accordance with the Reactor Oversight Process. The Reactor Oversight Process is the NRC’s
program for overseeing the safe operation of commercial nuclear power reactors. Refer to
https://www.nrc.gov/reactors/operating/oversight.html for more information.

List of Findings and Violations

Failure to Realign to Safety-Related DC Power Led to Technical Specifications Violation

Cornerstone Significance Cross-Cutting Report
Aspect Section
Mitigating Systems | Green [H.8] - Procedure | 71153
NCV 05000265/2025051-01 Adherence
Open/Closed

A finding of very low safety significance (Green) and an associated non-cited violation (NCV) of
Technical Specification (TS) 5.4.1, “Procedures,” was identified by inspectors for the failure to
maintain and implement procedures to realign electrical busses 14-1 and 23-1 to their
safety-related 125 Volt direct current (VDC) source following transfer to a non-safety related
source. Failing to do so resulted in the entry of several TS Limiting Condition for Operation
(LCO) action statements (TS 3.8.1, 3.5.1, and LCO 3.0.3) that were not met, including Unit 2’s
failure to be in Mode 3 within the specified time limits.

Failure to Provide Complete and Accurate Information in Licensee Event Report

NCV 05000254,05000265/2025051-02
Open/Closed

Cornerstone Severity Cross-Cutting Report
Aspect Section
Not Applicable Severity Level IV Not Applicable |71153

The NRC identified a Severity Level IV non-cited violation (NCV) of 10 CFR 50.9,

“Completeness and Accuracy of Information,” for the licensee's failure to include all applicable
conditions that were prohibited by the plant’'s TS in License Event Report (LER)
254/2025-005-00, “Scram Due to 125 VDC Voltage Fluctuations from Battery Cell Failure,” as
required by 10 CFR 50.73.

Failure to Have Maintenance Procedures to Test Breakers After Installation

Open/Closed

Cornerstone Significance Cross-Cutting Report
Aspect Section
Barrier Integrity Green [H.1]- 93812
NCV 05000254,05000265/2025051-03 | Resources

The inspectors identified a finding and an associated non-cited violation (NCV) of very low
safety significance (Green) for the licensee’s failure to have adequate maintenance procedures
to properly test/inspect breakers after installation, which caused 1A reactor feed pump (RFP)
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not to trip on high reactor water level. Specifically, the licensee’s procedure QOP 6500-06,
Revision 28, “Racking-in a 4160 Volt Vertical Circuit Breaker on Bus 11, 12, 21, 22 or 31,” is to
outline the method used to rack-in a motor operated air circuit breaker. This procedure was
used on December 19, 2024, to rack-in the refurbished 4160 volt breaker for Unit 1, A RFP.
This procedure did not have a step to verify the breaker secondary contacts are properly
aligned/mating after the breaker is racked in.

Enforcement Action EAF-RIII-2025-0187: Violation of Technical Specification (TS) 3.8.4, “DC
Sources Operating”

Cornerstone Severity Cross-Cutting Report
Aspect Section
Not Applicable Severity Level IV Not Applicable 93812

NCV 05000265/2025051-04;
EAF-RIII-2025-0187
Open/Closed

A self-revealed Severity Level (SL) IV non-cited violation (NCV) of Technical Specifications
(TS) Limiting Condition of Operation (LCO) 3.8.4, “DC Sources-Operating,” was identified when
the Unit 2, 125 Vdc Battery failed while swapping battery chargers on May 19, 2025, resulting
in Unit 1 Scram with complications. Based on the inspector’s evaluation of the information the
licensee provided during the special inspection, it was determined the Unit 2, 125 Vdc Battery
was inoperable, from April 9, 2025, to May 19, 2025, while the unit was in Mode 1.

Additional Tracking Items

Type Issue Number Title Report Section |Status
LER 05000254,07200053,050 |LER 2025-005-00 for Quad 71153 Closed
00265/2025-005-00 Cities Nuclear Power Station,

Unit 1, Scram Due to 125
VDC Voltage Fluctuations
from Battery Cell Failure




INSPECTION SCOPES

Inspections were conducted using the appropriate portions of the inspection procedures (IPs) in
effect at the beginning of the inspection unless otherwise noted. Currently approved IPs with
their attached revision histories are located on the public website at http://www.nrc.gov/reading-
rm/doc-collections/insp-manual/inspection-procedure/index.html. Samples were declared
complete when the IP requirements most appropriate to the inspection activity were met
consistent with Inspection Manual Chapter (IMC) 2515, “Light-Water Reactor Inspection
Program - Operations Phase.” The inspectors reviewed selected procedures and records,
observed activities, and interviewed personnel to assess licensee performance and compliance
with Commission rules and regulations, license conditions, site procedures, and standards.

OTHER ACTIVITIES — BASELINE

71153 - Follow-Up of Events and Notices of Enforcement Discretion

Event Report (IP Section 03.02) (1 Sample)

The inspectors evaluated the following licensee event reports (LERs):

(1) LER 05000254/2025-005-00, “Scram Due to 125 VDC Voltage Fluctuations from
Battery Cell Failure” (Agencywide Documents Access and Management System
[ADAMS] Accession No. ML25199A157). The inspection conclusions associated with
this LER are documented in this report under Inspection Results Sections 71153 and
93812. This LER is closed.

OTHER ACTIVITIES — TEMPORARY INSTRUCTIONS, INFREQUENT AND ABNORMAL
93812 - Special Inspection

On May 19, 2025, Quad Cities experienced a Unit 1 SCRAM and Unit 2 runback. The NRC
evaluated the event and documented its initial assessment in Management Directive 8.3
Decision Documentation for Reactive Inspection (ML25143A137). The NRC concluded
follow-up was warranted to understand the circumstances associated with the event. In
accordance with the attached Special Inspection Team Charter, the inspection team conducted
a detailed review of the circumstances of the complex May 19, 2025, Unit 1 SCRAM and Unit 2
Runback.

INSPECTION RESULTS

Failure to Realign to Safety-Related DC Power Led to Technical Specifications Violation

Cornerstone Significance Cross-Cutting Report
Aspect Section
Mitigating Systems | Green [H.8] - Procedure | 71153
NCV 05000265/2025051-01 Adherence
Open/Closed

A finding of very low safety significance (Green) and an associated non-cited violation (NCV)
of Technical Specification (TS) 5.4.1, “Procedures,” was identified by inspectors for the failure
to maintain and implement procedures to realign electrical busses 14-1 and 23-1 to their
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safety-related 125 Volt direct current (VDC) source following transfer to a non-safety related
source. Failing to do so resulted in the entry of several TS Limiting Condition for Operation
(LCO) action statements (TS 3.8.1, 3.5.1, and LCO 3.0.3) that were not met, including Unit 2’s
failure to be in Mode 3 within the specified time limits.

Description:

On May 19, 2025, at approximately 1044, the Unit 2 125 VDC battery system failed, causing a
loss of DC power essential to 125 VDC busses. The safety-related 4kV busses 14-1 and 23-1
receive their 125 VDC control power from the Unit 2 125 VDC system, and when that power
was lost, busses 14-1 and 23-1 swapped to a non-safety related source of 125 VDC control
power from the station black out (SBO) system. This configuration went unnoticed and
uncorrected by operators for approximately 30 hours for bus 14-1 and 55 hours for bus 23-1.

Bus 23-1 normally receives its control power from the reactor building distribution panel 2 and
bus 14-1 normally receives its control power from the turbine building bus 1B/1B-1.

QOA 6900-09, “Loss of Turbine Building Bus 1B/1B-1,” revision 22, is the response procedure
directing operator actions when 125 VDC power is lost to turbine building bus 1B/1B-1. Step
D.8 states, in part, that "When turbine Building Bus 1B-1 is energized from normal power, then
transfer bus 14-1 control power from SBO Distribution Panel 6A-1 back to Turbine Building
Bus 1B-1.” This action was not taken, and the bus 14-1 control power remained on SBO
power, thereby rendering associated safety systems inoperable.

QOA 6900-13, “Loss of Power to Reactor Building Distribution Panel 2,” revision 22, is the
response procedure directing operator actions when 125 VDC power is lost to reactor building
distribution panel 2. This procedure did not contain a similar step as QOA 6900-09 for
restoration of normal alignment of its respective safety-related 4 kV bus, 23-1, despite being
susceptible to the same automatic configuration changes. Since the procedures did not direct
operators to restore normal control power to bus 23-1, the associated equipment was rendered
inoperable.

With both busses 23-1 and 14-1 not being supplied by safety-related control power, the Unit 1
diesel generator (DG), Unit 1/2 DG, Unit 2A core spray, and Unit 2A loop residual heat removal
(RHR) pumps were rendered inoperable, which ultimately required entry into several TS LCO
action statements. Specifically, the following were the affected TS actions:

1) TS 3.8.1, “AC Sources - Operating” requires, in part, that two DGs shall be operable,
when in condition B, one required DG is inoperable, actions B.1 - B.4 shall be taken:

B.1 Perform SR 3.8.1.1 for operable required offsite circuit(s) in 1 hour

B.2 Declare required feature(s), supported by the inoperable DG, inoperable when the
redundant required feature(s) are inoperable in 4 hours

B.3.1 Determine operable DG(s) are not inoperable due to common cause failure in 24
hours: or

B.3.2 Perform SR 3.8.1.2 for operable DG(s) in 24 hours

B.4 Restore required DG to operable status in 7 days

2) LCO 3.8.1. Condition E, requires, in part, that when two required DGs are inoperable,
action E.1 shall be taken:




E.1 Restore one required DG to operable status in 2 hours
When in condition F, actions for condition B are not met, action F.1 shall be taken:

3) LCO 3.8.1 required action F.1 Be in Mode 3 in 12 hours

4) TS 3.5.1, “ECCS - Operating” requires, in part, that each emergency core cooling
system (ECCS) injection/spray subsystem shall be Operable, and when in Condition K,
two or more low pressure ECCS injection/spray subsystems inoperable for reasons other
than condition C or E, action K.1 shall be taken to Immediately Enter LCO 3.0.3.

5) LCO 3.0.3 requires, in part, that when an LCO is not met and the associated
ACTIONS are not met, an associated ACTION is not provided, or if directed by the
associated ACTIONS, the unit shall be placed in a MODE or other specified condition in
which the LCO is not applicable. Action shall be initiated within 1 hour to place the unit,
as applicable, in:

a. MODE 3 within 13 hours; and

b. MODE 4 within 37 hours.

Corrective Actions: Corrective actions included restoring control power to normal alignment
and revising applicable procedures to specify actions to restore proper system alignment.

Corrective Action References: Action Request (AR) 4867651 and AR 4867203

Performance Assessment:

Performance Deficiency: Licensee failure to identify inoperable structures, systems, and
components (SSCs) resulting from bus 23-1 and 14-1 when control power had swapped to a
non-safety related source and take required TS actions constituted a performance deficiency.

Screening: The inspectors determined the performance deficiency was more than minor
because it was associated with the Configuration Control attribute of the Mitigating Systems
cornerstone and adversely affected the cornerstone objective to ensure the availability,
reliability, and capability of systems that respond to initiating events to prevent undesirable
consequences. Specifically, the licensee failed to return control power for busses 23-1 and
14-1 to their normal control power alignment rendering safety-related SSCs inoperable.

Significance: The inspectors assessed the significance of the finding using IMC 0609
Appendix A, “The Significance Determination Process (SDP) for Findings At-Power.” The
affected cornerstone was Mitigating Systems, as determined by Inspection Manual Chapter
(IMC) 0609, Attachment 4, “Initial Characterization of Findings.” The inspectors dispositioned
the finding per Exhibit 2, Section A, “Mitigating SSCs and PRA Functionality.” Specifically, the
inspectors answered “Yes” to question 1.a “If the finding is a deficiency affecting the design or
qualification of a mitigating SSC, does the SSC maintain its operability or PRA functionality?”
The finding screened as Green.

Cross-Cutting Aspect: H.8 - Procedure Adherence: Individuals follow processes, procedures,
and work instructions. Specifically, the licensee failed to follow alarm response procedures that
would have required operators to restore control power to affected safety-related busses.




Enforcement:

Violation: TS 5.4.1.a requires, in part, that written procedures shall be established,
implemented, and maintained covering the applicable procedures recommended in Regulatory
Guide 1.33, Revision 2, Appendix A, February 1978.

NRC Regulatory Guide 1.33, Revision 2, Appendix A, Section 5 addresses “Procedures for
Abnormal, Offnormal, or Alarm Conditions.”

The licensee established Procedure QOA 6900-13 “Loss of Power to Reactor Building
Distribution Panel 2,” revision 23, and QOA-6900-09 “Loss of Turbine Building Bus 1B/1B-1,”
revision 22 to address operator response to indications of a loss of power to reactor building
distribution panels.

LCO 3.0.3 requires, in part, that when an LCO is not met and the associated ACTIONS are not
met, an associated ACTION is not provided, or if directed by the associated ACTIONS, the unit
shall be placed in a MODE or other specified condition in which the LCO is not applicable.
Action shall be initiated within 1 hour to place the unit, as applicable, in:

a. MODE 3 within 13 hours; and

b. MODE 4 within 37 hours

Contrary to the above, from May 19, 2025 to May 21, 2025, the licensee failed to maintain and
implement written procedures covering abnormal, offnormal, or alarm conditions which
ultimately led to conditions prohibited by TS. Specifically, the site failed to maintain procedure
QOA 6900-13 “Loss of Power to Reactor Building Distribution Panel 2,” and failed to
implement QOA 6900-09 “Loss of Turbine Building Bus 1B/1B-1,” such that operators did not
take action to transfer bus 23-1 and 14-1 125 VDC control power back to their safety-related
power source. This led to the failure to meet the completion times for the required actions for
conditions 3.8.1.B, 3.8.1.E, 3.8.1.F, 3.5.1.K, and LCO 3.0.3 thus entering conditions prohibited
by TS as the unit was not placed into Mode 3 in the required time.

Enforcement Action: This violation is being treated as an NCV, consistent with Section 2.3.2 of
the Enforcement Policy.

Failure to Provide Complete and Accurate Information in LER

Cornerstone Severity Cross-Cutting |Report
Aspect Section
Not Applicable |Severity Level IV Not Applicable | 71153
NCV 05000254,05000265/2025051-02
Open/Closed

The NRC identified a Severity Level IV non-cited violation (NCV) of 10 CFR 50.9,
“Completeness and Accuracy of Information,” for the licensee's failure to include all applicable
conditions that were prohibited by the plant’s TS in License Event Report (LER)
254/2025-005-00, “Scram Due to 125 VDC Voltage Fluctuations from Battery Cell Failure,” as
required by 10 CFR 50.73.




Description:

On May 19, 2025, at 1044, Operations removed the 125 VDC battery charger 2A from the 125
VDC battery 2 as part of a charger swap evolution. Battery voltage fluctuations on battery 2 and
supported control power buses on Unit 1 and Unit 2 resulted in the inoperability, but not the
unavailability, of TS-required systems and subsystems. In LER 2025-001 the licensee
described the TS LCO Conditions that were not entered and required action times that were not
met due to the inoperability of TS-required systems and subsystems with the exception of the
following:

For Unit 1: TS 3.8.7, “Distribution Systems Operating,” condition B , “One or more DC electrical
power distribution subsystems inoperable,” and condition C, “One or more required opposite
unit AC or DC electrical power distribution subsystems inoperable,” were applicable but not
entered.

For Unit 1: per TS 3.3.2.2, “Feedwater System and Main Turbine High Water Level Trip
Instrumentation,” with one or more channels inoperable, the licensee was required to restore
trip capability within 2 hours per action B.1., and then required to remove the affected (Unit 1)
feedwater pump from service OR reduce thermal power to below 25 percent within 4 hours, as
required per actions C.1 or C.2. These required actions were not taken. Having not completed
those actions, an LCO 3.0.3 entry became applicable but was not performed.

For Unit 2: TS 3.8.1, condition E, “Two required DGs [diesel generators] inoperable,” was
applicable for the Unit 0 EDG being inoperable to bus 23-1 and for the Unit 1 EDG being
inoperable to bus 14-1. This prevented post-accident safety-related power supply to Unit 2
Division | 4 kV bus 23-1 and to Unit 1 Division 11 480 V bus 19, in support of the opposite-unit
standby gas treatment function for Unit 2, from being operable. The completion time for
required action E.1 was not met.

This missing information was material because it was needed for a complete evaluation of the
event and the licensee’s response.

Corrective Actions: The licensee supplemented the LER to describe additional LCOs and
required action completion times that were not documented in the original LER.

Corrective Action References: AR 4930009, “NRC ID: Inadvertent Omission in LER 2025-005"
LER 254/2025-005-01, “Scram Due to 125 VDC Voltage Fluctuations from Battery Cell Failure”

Performance Assessment:

The NRC determined that this violation was associated with a previously documented finding
assessed using the significance determination process (SDP). The underlying technical issues
associated with this failure to meet reporting requirements were dispositioned in this report
under the Green NCV titled “Failure to Realign to Safety-Related DC Power Led to Technical
Specifications Violation,” and Minor Violation titled “Failure to Realign to Safety-Related DC
Power Led to Technical Specifications Violation.”

Enforcement:

The ROP’s significance determination process does not specifically consider the regulatory
process impact in its assessment of licensee performance. Therefore, it is necessary to




address this violation which impedes the NRC'’s ability to regulate using traditional enforcement
to adequately deter non-compliance.

Severity: The inspectors determined that NRC Enforcement Policy, Section 6.9, “Inaccurate
and Incomplete Information or Failure to Make a Required Report,” example d.9, “A licensee
fails to make a report required by 10 CFR 50.72 or 10 CFR 50.73.” Therefore, the violation was
determined to be Severity Level IV.

Violation: 10 CFR 50.9 (a) requires, in part, that information provided to the Commission by an
applicant for a license or by a licensee or information required by statute or by the
Commission's regulations, orders, or license conditions to be maintained by the applicant or the
licensee shall be complete and accurate in all material respects.

10 CFR 50.73 (a)(2)(i)(B), requires, in part, that the licensee reports any operation or condition
which was prohibited by the plant's Technical Specifications.

Contrary to the above, on May 19, 2025, the licensee failed to provide to the Commission
information required by the Commission’s regulations that was complete and accurate in all
material respects. Specifically, the licensee submitted LER 254/2025-005-00 “Scram Due to
125 VDC Voltage Fluctuations from Battery Cell Failure,” and failed to report all TS LCOs that
were not entered and all required actions that were not completed including:

For Unit 1: TS 3.8.7, Condition B and Condition C.

For Unit 1: TS 3.3.2.2 Required Actions B.1, and C.1 or C.2.

For Unit 1: LCO 3.0.3.

For Unit 2: TS 3.8.1, Condition E, and Required Action E.1.

This information was material because it was needed for a complete evaluation of the event
and the licensee’s response.

Enforcement Action: This violation is being treated as an NCV, consistent with Section 2.3.2 of
the Enforcement Policy.

Minor Violation 71153

Minor Violation: On May 19, 2025, at approximately 1044, the Unit 2 125 VDC battery system
failed causing a loss of DC power essential 125 VDC busses. The safety related 4 kV busses
14-1 and 23-1 receive their 125 VDC control power from Unit 2 125 VDC system and when
that power was lost, bus 14-1 swapped to a non-safety related source of 125 VDC control
power from the station black out (SBO) system. This configuration went unnoticed and
uncorrected for approximately 30 hours.

Bus 14-1 normally receives its control power from the turbine building bus 1B/1B-1.
QOA 6900-09, “Loss of Turbine Building Bus 1B/1B-1,” revision 22, is the response procedure

directing operator actions when 125 VDC power is lost to turbine building bus 1B/1B-1. Step
D.8 states in part “When turbine Building Bus 1B-1 is energized from normal power, then




transfer bus 14-1 control power from SBO Distribution Panel 6A-1 back to Turbine Building
Bus 1B-1.” This action was not taken and the bus 14-1 control power remained on SBO power
thereby rendering the following systems inoperable: Unit 1 EDG, 'B' core spray, and 'B' loop
RHR.

Technical Specification 5.4.1.a requires, in part, that written procedure shall be established,
implemented, and maintained covering the applicable procedure recommended in Regulatory
Guide 1.33. NRC Regulatory Guide 1.33, Revision 2, Appendix A, Section 5 addresses,
“Procedures for Abnormal, Offnormal, or Alarm Conditions,” and QOA 6900-09 is the
implementing procedure when a loss of turbine building bus 1B/1B-1 condition occurs. As step
D.8 was not implemented, this led to required equipment being declared inoperable,
necessitating entry into TS LCO Conditions 3.8.1.B, 3.8.1.F, 3.5.1.K, and 3.0.3. The
end-required action being the unit be within Mode 3 within 12 hours which was met as Unit 1
had shut down during the initial transient.

Screening: The inspectors determined the performance deficiency was minor. The inspectors
screened the violation using IMC 0612, Appendix B and answered "No" to all more than minor
screening questions screening the violation as minor.

Enforcement: This failure to comply with TS 5.4.1 constitutes a minor violation that is not
subject to enforcement action in accordance with the NRC’s Enforcement Policy.

Assessment | 93812

Charter Item #1: Establish a sequence of events related to the May 19, 2025, Unit 1
SCRAM and Unit 2 Runback and the May 22, 2025, Unusual Event. Include, as
necessary, plant conditions, system line ups, and operator actions.

The following is a summary of events leading up to and that occurred on May 19, and May 22,
2025, respectively. Timelines were compiled from the collection and review of plant data,
event reports, simulator demonstrations, condition reports, operator logs, and a series of
personnel interviews and plant walkdowns.

April 09, 2025
e Control Room (CR) receives a No. 2 Battery Charger Trip Alarm
e Licensee adjusts No. 2 Charger output
e Licensee swaps Battery Charger No. 2 with 2A; acrid odor observed (approx. 0102)
¢ Investigation of acrid smell identifies Unit 2 Cell 21 as source; parameters normal
e Cell 21 voltage measured as follows:
—-0116: 4.3 Vdc
—0130: 3.16 Vdc
—0150: 2.77 Vdc
—0218: 2.22 Vdc
—0305: 2.24 Vdc

April 19, 2025
0819
o U2 Equipment Operator (EO) informs Unit 2 Supervisor that Unit 2 125V Battery
Charger 2 is at 128V
o Field Supervisor dispatched; 125V battery voltage alarm noted for low voltage

10




e Charger adjusted; trip alarm cleared
o Cell 21 voltage measured at 3.2 V
o Cell 21 specific gravity and level checked; all parameters met TS 3.8.6 Category A

May 18, 2025
0810
e Intermittent trouble alarms received and cleared for Unit 1 Emergency Diesel
Generator (EDG)
0824

¢ CRintermittent 125 Vdc hard battery ground alarms

May 19, 2025 Event 1
1040
¢ Unit 2 125Vdc Battery Charger swap commenced

1044:18
e Loss/ erratic oscillations of Unit 2 DC Busses 2A, 2A-1 AND 2A-2 and Unit 1 DC
Busses 1B and 1B-2 due to 125Vdc battery transient.

1045:08
o 2A RFP Auto Trip (Bus 21) due to loss of DC control power to lube oil pressure logic.
2A and 2B reactor recirc pump runback occurred which lowered reactor power to
approximately 81 percent

1045:00
¢ High reactor water level — Reactor Feed Pump (RFP) trip alarms received 1B & 1C
RFPs trip as expected; 1A RFP fails to trip
e Operators noticed 1A RFP failed to trip when reactor water level reached high setpoint,
attempted to trip 1A RFP, was unsuccessful and dispatched EO to the field
e 1A RFP tripped from the field

1045:45 Unit 1 reactor SCRAM on low reactor water level

1046:00

Electrical feeder breaker for 4kV bus opens

Main Bus 11 attempts auto-transfer

Voltage unbalance alarms on 4kV emergency bus 14-1
Unit 1 degraded voltage alarm on 4kV emergency bus 14-1
Operators contact field to reverse charger swap

Unit 1 EDG receives auto-start signal

Emergency Bus 14 breaker receives auto-close signal

1046:08

Unit 1 Main Generator trip due to reverse power

Unit 1 Main Turbine trip due to 86 lockout

Bus 11 fast-transfer from T11 to T12

Bus 14 main feed breaker from T11 fails to trip due to loss of DC control power
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e T11 and Bus 14 de-energized
e Unit 1 EDG has no DC control power to auto-start

1046:14
e Outboard main steam isolation valves (MSIV)s close due to loss of 125Vdc Bus
1B-1 and loss of AC power feed (120VA RPS B)
e RPS B lost power due to loss of Bus 14, 14-1, 19, and motor control center (MCC)
19-2
e  Motor Generator (MG) set flywheel carries for a few seconds after MCC loss

1046:36
o Charger 2A restored to service; DC control power restored
o T11-Bus 14 breaker trips and T12—Bus 14 auto-closes
o Bus 14 to 14-1 feed breaker trips
o Unit 1 EDG auto-starts

1046:45
e Unit 1 EDG feed breaker closes to power Bus 14-1
o EDG starts and loads within 13-second TS requirement (after DC power restored)

May 20, 2025

During rounds it was noticed that the AUTO TRANSFER SWITCH FOR ALTERNATE 125
VDC TO SWGR 14-1 CUB 9 was on emergency feed (Station Black Out (SBO) feed) and was
selected to manual retransfer.

May 21, 2025
e Electrical Maintenance Department (EMD) replaces Cell 21
¢ Unit 2 125VDC Normal Battery reconnected to Charger 2 for recharge
¢ Visual inspection shows no anomalies

May 22, 2025 Event 2
Operations/EMD disconnect Charger 2 from U2 125Vdc Normal Battery after adequate charge

0358

¢ Modified performance test on Unit 2 normal battery begins and field personnel
observe arcing and small fire on Cell 22

0358:20
e EMD stops load bank and unplugs load cart

0359
e CRreceives fire alarms for Unit 2 Battery Room

0402

¢ CR receives natification from personnel in vicinity of the Unit 2 Battery Room that flame
was visible from the Unit 2 125-volt DC battery.

0405
¢ Incident Command established outside U2 EDG room
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0413
e Fire Brigade sent in on air
¢ Shift Manager declares Unusual Event HU3

0422
e Fire reported out; no extensions; no victims

0453
e EN #57728 transmitted to NRC

0520
e Unusual Event HU3 terminated

May 23, 2025
¢ Inspection identifies additional failed post on Cell 58
e Entire Unit 2 125 Vdc battery string replaced

Assessment | 93812

Charter Item #2: Evaluate the licensee’s progress towards understanding the event and
determining causal factors, extent of condition, and development of corrective actions.
Independently review plant data, records, and licensee’s post-trip review. This includes
a review of the specific failure mechanism of the battery in the complex scram and the
battery fire.

The inspectors interviewed licensee personnel, reviewed the root cause process, charter, and
action tracking items. The licensee formed a root cause team to investigate the cause of the
U2 125V battery transient. The licensee worked with the battery vendor and PowerLabs to
perform failure analysis for the battery cells and cell posts.

PowerLab’s preliminary analysis of one of two cell 21 positive post found inter granular stress
corrosion (IGSC) cracking on the post. The cause of post separation is being further
investigated. The battery vendor, Paragon, performed additional testing, including
deconstruction testing of 7 cells from the Unit 1 battery train. The vendor further contracted an
external research company to perform additional metallurgical analysis of the 7 cells.

Based on testing results, Paragon, the battery vendor, issued a 10 CFR Part 21 report on
October 11, 2025 (P21-10112025-IN) and an interim report (P21-10112025-INT) on

October 31, 2025 related to the battery failure at Quad Cities and Calvert Cliffs Clean Energy
Center.

Subsequently, the licensee contracted an engineering firm to provide an independent
assessment of the metallurgical and failure analysis reports. These documents will be
incorporated into the licensee’s root cause evaluation. Determination of causal factors and
generation of corrective actions will come out of the Root Cause analysis. Extent of condition,
as a part of the root cause analysis, will include consideration of the material condition of other
batteries used on site after root and any contributing causes are identified during the analysis
process.
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The inspectors did not identify any issues with the root cause or extent of condition process.
The inspectors noted that although the licensee has not officially completed the root cause
and extent of condition, they did replace Unit 2 on May 27, 2025. In addition, they completed
walkdowns of all the batteries affected by the Part 21 and documented their findings in Issue
Report (IR) 4920411 and are working with the battery’s vendor on corrective actions in
accordance with the recommendations in the Part 21 and timeline for vendor support.

Assessment | 93812

Charter Item #3: Review the design of 125 Vdc system and the loss of the dc and ac
buses (Unit 1 dc Bus 1B-1 and ac Bus 14-1), the 125 Vdc auto bus transfer control
power scheme as it relates to providing alternate control power to the Unit 1 and Unit 2
emergency diesel generators (EDG) on a loss of the normal 125 Vdc bus. Include a
review of any potential for operator actions to recover these systems during transients
that challenged them given the degraded condition(s).

The inspectors interviewed system engineers, operators, and reviewed electrical drawing,
system descriptions, and other design basis documentation to validate the design of 125 Vdc
system. Through electrical schematics and system walkdowns the inspectors determined a
loss of Unit 1’s DC and AC buses triggers an automatic transfer of 125 VDC control power to
the Station Blackout (SBO) panel so operators can still control safeguards breakers. However,
the EDGs (Units 1, 2, and 0) cannot start from this alternate source because their start signals
and field flash require the normal 125 VDC buses.

Each unit has one 125 V battery string and two chargers, but before May 2025 only one
charger at a time could run due to mismatched voltages. Each unit also has an alternate
battery, but connecting it requires about 4.5 hours of manual work. Batteries are hardwired, so
operators must perform manual actions to isolate them, swap chargers, or place alternate
batteries in service.

The special inspection team did not identify any findings or violations associated with the
design of the 125 Vdc system. The Resident Inspector Office (RIO) reviewed the licensee
event report associated with the events. The results of their review are documented in section
Other Activities- Baseline in this report.

Assessment | 93812

Assessment- Charter Iltem #4: Review system interactions during the SCRAM.
Determine if malfunctions/interactions were expected or as designed, including: Unit 1
RCIC control system malfunction, 1A RFP failure to manual or auto-trip on level 8,
requiring in field actions; loss of Bus 14 and reserve auxiliary transformer failure to
auto-swap; Unit 1 EDG start and load sequence: MSIV closure; feedwater regulating
valve leakage and potential plant impacts.

The inspectors conducted interviews and reviewed operators logs, chart recorders and
independently verified that on May 19, 2025, Unit 1 scrammed when operators were switching
Unit 2’s battery from Charger 2A back to Charger 2. Because this is a

“break-before-make” process, Charger 2A had to be disconnected before Charger 2 could be
connected. Unit 2’s battery operated independently for approximately 20 seconds, then the
licensee observed voltage swings between 125 Vdc and 0 Vdc. These voltage swings caused
Unit 1’s B and C reactor feed pumps to trip, which led to the Unit 1 scram.
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The voltage swings also caused Unit 1’s Division 2 AC Bus 14 to lose both AC power and its
125 VDC control power. Because the Auxiliary Transformer breaker couldn’t trip without
control power, Bus 14 couldn’t transfer to the Reserve Auxiliary Transformer. Bus 14-1 lost
power, and the Unit 1 EDG couldn’t start until DC control power was restored about 20
seconds later. The EDG finally started about 33 seconds after the DC power loss. Losing

Bus 14 also shut down the Division 2 RPS motor-generator set, causing partial valve isolations
and closure of the outboard MSIVs. Operators used RCIC manually to control reactor water
level.

After the SCRAM, the Unit 1 A feed pump failed to trip on high reactor water level, and
operators had to trip it manually to prevent overfilling the reactor. A December 2024 breaker
replacement was later found to have misaligned contacts. Inspectors determined that the
failure of the 1A reactor feedwater pump to trip automatically was a preventable performance
deficiency. A violation of NRC requirements was identified and is documented in the
inspection results section of this report.

The inspector’s review did not identify any additional unexpected system interactions.

Assessment | 93812

Assessment - Charter Item #5: Evaluate previous adverse condition to quality
documents for the Unit 2 125 Vdc battery-operating experience, and maintenance
practices that led to or could have identified and prevented the failure mechanism.

Inspectors interviewed engineers and operators and reviewed work orders, preventive
maintenance, and corrective action records dating back to the 2011 replacement of the Unit 2
safety-related 125 VDC battery. They found that the licensee met all Technical Specification
surveillance requirements, IEEE-450 (1987) standards, and vendor recommendations.

However, inspectors noted repeated condition reports since 2016 about high temperatures in
the Unit 2 battery room due to frequent air-handling unit failures. Elevated temperatures are
known to shorten the life of lead-acid batteries like those in Unit 2. Additionally, on April 9,
2025, while Unit 2 Battery Charger 2 was out of service for maintenance and the battery was
being powered by Charger 2A, technicians noticed an acrid, acidic smell. They traced it to Cell
21, which was reading an abnormally high voltage (up to 4.3 VDC) before slowly returning to
about 2.24 VDC over two hours. An Action Request was issued documenting the issue.

Based on their review of maintenance records, condition reports, and failure analyses, the
inspectors concluded there was no way for the licensee to foresee the failure mechanism of
Cells 21, 22, or 58 that occurred on May 19, and identified May 21, and May 23, 2025,
respectively.

Assessment | 93812

Assessment - Charter Item #6: Evaluate applicable Operating Experience (e.g., Turkey
Point) for similar battery issues, determine if they are applicable to Quad Cities, and if
there is a potential for a generic industry issue.

The inspectors reviewed the licensee’s Operating Experience (OE) Program associated with
reviews of 125 Vdc system. During the inspection, the inspectors questioned the licensee to
determine if they had evaluated a similar battery even that happened at Turkey Points. Turkey
Point had tested a spare battery cell that failed while on trickle charge and found intergranular
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stress corrosion cracking on the positive post caused by over-torquing. Before the May 19,
2025 event, the inspector noted Quad Cities reviewed OE but did not find information on the
Turkey Point battery cell failure because it had never been posted to Industry Reporting and
Information System (IRIS) database.

The NRC inspection team later obtained the test results directly from the Turkey Point resident
office and learned Turkey Point had not shared them through IRIS. The inspectors contacted
the battery vendor, Paragon, who confirmed they had received the Turkey Point test results
but treated the issue as an isolated case. Paragon shared the Turkey Point OE with Quad
Cities only after the May 19 event.

There was one relevant South Texas Project OE report, but that involved failures caused by
repeated torquing of intercell connectors, which Quad Cities does not perform. The Quad
Cities May 19 failure occurred at the positive post thread, not at the intercell connector.

During the inspection, Paragon told the NRC that Turkey Point and earlier South Texas cases
were isolated. However, after the May 19 failure at Quad Cities, additional positive-post
failures occurred at Calvert Cliffs, FitzPatrick, and South Texas. Paragon has since issued a
Part 21 report identifying the root cause as over-torque of the post seal nut due to inconsistent
torque from assembly equipment.

The licensee has completed walkdowns of the affected batteries listed in the Part 21 and is
working with the battery vendor to take appropriate corrective actions in a timely manner.

Failure to Have Maintenance Procedures to Test Breakers After Installation

Cornerstone Significance Cross-Cutting Report Section
Aspect
Barrier Integrity Green [H.1]- 93812
NCV 05000254,05000265/2025051-03 |Resources
Open/Closed

The inspectors identified a finding and an associated non-cited violation (NCV) of very low
safety significance (Green) for the licensee’s failure to have adequate maintenance procedures
to properly test/inspect breakers after installation, which caused 1A reactor feed pump (RFP)
not to trip on high reactor water level. Specifically, the licensee’s procedure QOP 6500-06,
Revision 28, “Racking-in a 4160 Volt Vertical Circuit Breaker on Bus 11, 12, 21, 22 or 31,” is to
outline the method used to rack-in a motor operated air circuit breaker. This procedure was
used on December 19, 2024, to rack-in the refurbished 4160 volt breaker for the Unit 1, A RFP.
This procedure did not have a step to verify the breaker secondary contacts are properly
aligned/mating after the breaker is racked in.

Description:

On May 19, 2025, Unit 1 scrammed while trying to swap battery chargers to Unit 2

battery. During the charger swap, the licensee staff observed battery voltage swings between
125 Vdc and 0 Vdc. During the voltage swings, Unit 1 automatically scrammed on low reactor
water level due to tripping of B and C reactor feed pumps (RFP). During Unit 2’s 125 Vdc
Battery voltage swing, a relay race occurred between the B and C reactor feed pumps’ low
lubrication oil pressure relays and their respective breaker trip coils thus tripping the pumps
leading to Unit 1 scram. However, Unit's 1A RFP continued to operate and failed to
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automatically trip at high reactor water level as designed. Operations had to direct an operator
in the field to manually trip the 1A RFP using the mechanical trip function of the breaker.
Troubleshooting revealed that the RFP 1A breaker secondary contacts were not properly
aligned making the breaker unable to trip on high level signal.

The failure of a Unit 1 RFP to trip was caused by inadequate breaker auxiliary power contact
closure for control power specific to the breaker when it was installed during the previous refuel
outage. Therefore, there was a failure to meet Limiting Condition for Operation (LCO) 3.3.2.2,
“Feedwater System and Main Turbine High Water Level Trip Instrumentation,” and this
condition existed for approximately 46 days, which exceeded the Technical Specification

(TS) 3.3.2.2 Completion Times.

The licensee established procedure QOP 6500-06, Revision 28, “Racking-in a 4160 Volt
Vertical Circuit Breaker on Bus 11, 12, 21, 22 or 31.” This procedure is to outline the method
used to rack-in a motor operated air circuit breaker. This procedure was used on December 19,
2024, to rack-in the refurbished 4160 volt breaker for the Unit 1, A RFP. This procedure did not
have a step to verify the breaker secondary contacts are properly aligned/mating after the
breaker is racked in.

Corrective Actions: The licensee entered the issue into their corrective action program and
revised procedure QOP 6500-06 to add appropriate steps to verify the breaker secondary
contacts are properly aligned/mating after the breakers are racked in.

Corrective Action References: AR 4867727

Performance Assessment:

Performance Deficiency: The licensee’s failure to ensure procedure QOP 6500-06, “Racking-in
a 4160 Volt Vertical Circuit Breaker on Bus 11, 12, 21, 22 or 31 has proper steps to verify the
breaker secondary contacts are properly aligned/mating after the breaker is racked in as
required by TS section 5.4.1, “Procedures,” was a performance deficiency.

Screening: The inspectors determined the performance deficiency was more than minor
because it was associated with the Procedure Quality attribute of the Barrier Integrity
cornerstone and adversely affected the cornerstone objective to provide reasonable assurance
that physical design barriers protect the public from radionuclide releases caused by accidents
or events. Specifically, not having steps in the procedure to verify secondary contacts in the 1A
reactor feed pump (RFP) trip resulted in the 1A RFP not being able to mitigate a design basis
transient for a feedwater (FW) controller failure (FWCF) and maximum feedwater event.

Significance: The inspectors assessed the significance of the finding using IMC 0609
Appendix M, “Significance Determination Process Using Qualitative Criteria.” The performance
deficiency (PD) was the licensee’s failure to have adequate maintenance procedures to
properly test/inspect breakers after installation, contrary to TS 5.4.1, “Procedures,” and was
screened using NRC Inspection Manual Chapter (IMC) 0609, Appendix A, Exhibit 3, “Barrier
Integrity Screening Questions.” Question A.1 “did the finding involve control manipulations that
unintentionally added positive reactivity that challenged fuel cladding integrity (e.g., .... cold
water injection),” was answered YES, which is a direct routing to IMC 0609, App. M, “SDP
Using Qualitative Criteria.” The justification for answering yes to IMC 0609, App. A, exhibit 3,
Question A.1 was because the purpose of the 1A reactor feed pump (RFP) trip was to mitigate
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a design basis transient for a feedwater (FW) controller failure (FWCF) and maximum feedwater
event.

Senior Reactor Analysts (SRAs) reviewed the scenario for a failure of the RFP trip and
compared this to Quad Cities Updated Final Safety Analysis Report (UFSAR) dated September
2024, Chapter 15, “Accident and Transient Analyses” Section 15.1.2 “Increase in Feedwater
Flow.” (Page. 15.1-3, pdf page 2035). This analyzed accident event postulated is a single
failure of a control device, (e.g., breaker) which can directly cause an increase in coolant
inventory by increasing FW flow. The FW controller failure event under these circumstances
would produce the following sequence of events: A. The reactor vessel receives an excess of
FW flow, B. This excess flow results in an increase in core subcooling, which results in a rise in
core power, and an increase in reactor vessel water level, and C. The rise in the reactor vessel
water level eventually leads to a high-water level turbine trip and a FW pump trip, and D.
results in a reactor scram. This analyzed postulated accident event was a single failure of a
control device, (e.g., breaker) which can directly cause an increase in coolant inventory by
increasing FW flow.

Because the performance deficiency and adverse condition only affected the RFP trip, the Main
Turbine Trip function was unaffected and the indirect reactor scram was initiated by the turbine
trip and reactor protection was maintained; however, the failure of a RFP to trip would result in
reactor vessel water level (RVWL) increasing above +107,” which would isolate both HPCI and
RCIC automatically, and if RVWL continued to rise such that water enters the steam line HPCI
and RCIC would not be recoverable. Although the RPS function was maintained, other
mitigating equipment would be impacted. Operator actions such as manually tripping the RFP
breakers would not be adversely impacted by the PD, as demonstrated during the actual event.
The failure to trip the RFPs could have resulted in an increase in the water level and a decrease
in the coolant temperature at the core inlet. The increase in subcooling causes an increase in
core power.

The fuel-specific Core Operating Limits Report (COLR) and Minimum Critical Power Ratio
(MCPR) LCO is determined for each core reload based on bounding events for the cycle, which
includes the mitigating trip function of the RFPs. The MCPR LCO is calculated to preclude
violation of the fuel cladding integrity safety limit and the failure of the RFP trip is a challenge to
the MCPR limits. Therefore, the PD affects thermal limits which is considered a challenge to
fuel cladding integrity. In this case the PD affected only one of the three RFPs, which therefore
significantly lessens the impact of this specific adverse condition. Operator actions to dial down
Feed Water Level Control (FWLC) settings to minimum would also lessen the impact. There are
no specific compatible SDP appendices or tools to determine the risk impact of potentially
challenging thermal limits and being outside safety Analysis assumptions. Therefore, to conduct
an efficient assessment of the finding, SRAs utilized qualitative and quantitative attributes in
accordance with IMC 0609, App. M, “SDP Using Qualitative Criteria.”

The SRAs performed an initial evaluation using a simplified detailed risk evaluation. Given Unit
1 automatically scrammed on low reactor water level due to 1B and 1C RFPs tripping, the
function of RPS to shut down the reactor was met. Additionally, offsite power, emergency power
and safety relief valves were capable of performing their safety functions. However, had
operators been unable to manually trip the 1A RFP then the next safety systems that could
have potentially been challenged would have been those of high-pressure coolant injection
(HPCI), or reactor core isolation cooling (RCIC). This is due to the potential to overfill the
reactor vessel and to flood the main steam lines which would remove the steam supply of both
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RCIC and HPCI and ultimately causing failure to perform their safety function. While failure of
the individual RFPs can be modeled, the specific type of failure or anti-failure to trip when
demanded is beyond the logic capabilities of the model and presents event sequence logic
errors, which aligns with the utilization of IMC 0609, Appendix M.

A bounding analysis is most similar to a general plant transient with HPCI and RCIC failures.
The largest contributors to the dominant sequence of events involve the failure of the Power
Conversion System (PCS). This results in a doubling of delta Core Damage Frequency (CDF)
for the initiating events of concern but is still less than 1.0 E-6. Given the Main Turbine Trip
would still result in a scram and the RFP failure to trip is a partial failure on one of three
components it is very unlikely that any thermal limits could have been exceeded even without
operator intervention. Therefore, the finding is determined to be off very low safety significance
(GREEN).

Cross-Cutting Aspect: H.1 - Resources: Leaders ensure that personnel, equipment,
procedures, and other resources are available and adequate to support nuclear safety.
Specifically, the licensee leaders failed to ensure that procedure QOP 6500-06, Revision 28
was adequate with appropriate steps to verify proper operation of breakers to support nuclear
safety.

Enforcement:

Violation: TS 5.4.1.a, “Procedures,” stated, in part, that written procedures shall be established,
implemented, and maintained covering the applicable procedures recommended in Regulatory
Guide 1.33, “Quality Assurance Program Requirements,” Revision 2, Appendix A, February
1978.

Regulatory Guide 1.33, Revision 2, Appendix A, Section 9.a, “Procedures for Performing
Maintenance,” requires, in part, that maintenance that can affect the performance of safety-
related equipment should be properly preplanned and performed in accordance with written
procedures, documented instructions, or drawings appropriate to the circumstances.

The licensee established procedure QOP 6500-06, Revision 28, “Racking-in a 4160 Volt
Vertical Circuit Breaker on Bus 11, 12, 21, 22 or 31” to address the method used to rack-in a
motor operated air circuit breaker.

TS LCO 3.3.2.2 requires four channels of Feedwater System and main turbine high water level
trip instrumentation shall be operable when thermal power is greater than or equal to 25 percent
rated thermal power. TS Action Statement B requires that “with Feedwater System high water
level trip capability not maintained, restore trip capability within 2 hours.” TS Action statement C
requires that “with required actions and completion times not met, “remove affected feedwater
pump(s) from service within 4 hours OR reduce thermal power to less than 25% rated thermal
power within 4 hours.”

Contrary to the above, from December 19, 2024, to May 19, 2025, the licensee failed to
maintain a written procedure covering maintenance that can affect the performance of
safety-related equipment. Specifically, the licensee’s procedure QOP 6500-06, Revision 28 did
not have steps to verify that the secondary contacts of 4160 Volt breakers were correctly
aligned after racking-in. On May 19, 2025, this resulted in the failure of the 1A RFP to trip on
high reactor water level. As a result of the failure of the Unit 1 RFP there was a failure to meet
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LCO 3.3.2.2 and this condition existed for approximately 46 days, which exceeded the TS
3.3.2.2 Completion Times.

Enforcement Action: This violation is being treated as an NCV, consistent with Section 2.3.2 of
the Enforcement Policy.

Enforcement Action EAF-RIII-2025-0187: Violation of Technical Specification (TS) 3.8.4, “DC
Sources Operating”

Cornerstone Severity Cross-Cutting |Report
Aspect Section
Not Applicable |Severity Level IV Not Applicable | 93812

NCV 05000265/2025051-04;
EAF-RIII-2025-0187
Open/Closed

A self-revealed Severity Level (SL) IV non-cited violation (NCV) of Technical Specifications
(TS) Limiting Condition of Operation (LCO) 3.8.4, “DC Sources-Operating,” was identified when
the Unit 2, 125 Vdc Battery failed while swapping battery chargers on May 19, 2025, resulting
in Unit 1 Scram with complications. Based on the inspector's evaluation of the information the
licensee provided during the special inspection, it was determined the Unit 2, 125 Vdc Battery
was inoperable, from April 9, 2025, to May 19, 2025, while the unit was in Mode 1.

Description:

On May 19, 2025, Quad Cities Unit 1 experienced an automatic reactor scram following
unstable voltage conditions originating from the Unit 2 125V DC battery bank. Subsequent
troubleshooting determined that the voltage instability was caused by a failure of the positive
terminal posts on Battery Cell 21 in Battery #2. Based on their review of maintenance records,
condition reports, and failure analyses, the NRC inspectors concluded there was no way for the
licensee to foresee the failure mechanism of Cells 21.

The anomalous condition on Cell 21 was first identified on April 9, 2025. This date was
conservatively taken as the point at which the battery became inoperable. As a result, the
licensee did not meet the requirements of TS 3.8.4, “DC Sources — Operating,” for
approximately 937 hours. Specifically, the licensee did not complete the required Actions D.1,
D.2, or F.1 within their prescribed completion times. These conditions were documented in
Licensee Event Report (LER) 254/2025-005-00, “Scram Due to 125 VDC Voltage Fluctuations
from Battery Cell Failure,” issued July 18, 2025.

Following the Unit 1 SCRAM, the licensee declared Battery #2 inoperable. The NRC conducted
a special inspection and determined that no performance deficiency contributed to the battery
cell failure or subsequent SCRAM. However, based on the information provided in the LER and
subsequent regional review, the staff determined that a TS violation had occurred. Specifically,
TS 3.8.4 requires the licensee to restore an inoperable Division 1 or 2 125 VDC Electrical
Power Subsystem to operable status within 72 hours (Action D.1), or to comply with the Risk-
Informed Completion Time Program, or, if applicable, to place the operable alternate 125 VDC
subsystem in service within 72 hours (Action D.2). If the required actions are not met within the
specified completion times, TS 3.8.4, Action F.1, requires the unit to be placed in Mode 3 within

20




12 hours. The inspectors determined that these requirements were not met and constituted a
violation of TS that needed to be dispositioned.

Corrective Actions:

The licensee’s corrective actions included replacing the entire Unit 2 125 VDC battery bank
with 58 new cells and increasing monitoring for positive post nut cracking. In addition, the
System Engineer is coordinating with the battery vendor to ensure timely implementation of any
additional corrective actions.

Corrective Action References: AR 04866961

Performance Assessment:

The NRC determined this violation was not reasonably foreseeable and preventable by the
licensee and therefore is not a performance deficiency.

Enforcement:

Violation: TS 3.8.4, “DC Sources-Operating,” Section D.1 requires if Division 1 or 2 125 VDC
Electrical Power Subsystem inoperable for reasons other than Conditions B or C, Restore
Division 1 or 2 125 VDC Electrical Power Subsystem to OPERABLE Status within 72 hours OR
in accordance with the Risk Informed Completion Time Program OR Section D.2: (only if the
opposite Unit is not in MODE 1, 2, or 3) Place associated OPERABLE Alternate 125 VDC
Electrical Power Subsystem in Service within 72 hours. Section F.1 requires if Required Action
and associated Completion Time not met, Be in MODE 3 within 12 hours.

Contrary to the above, from April 9, 2025, to May 19, 2025, Quad Cities Unit 2, 125 VDC Power
Subsystem was inoperable when the Unit 2 reactor was operating in Mode 1 and the required
completion times for Actions D.1, D.2 and F.1 were not met. Specifically, due to a
malfunctioning Cell 21, Unit 2, 125 VDC battery could not fulfill its safety function.

Severity: The inspectors assessed the severity of the violation using Section 6.1 of the
Enforcement Policy. The circumstances of the violation aligned with a SL Il violation example
in Section 6.1.c.1 of the Enforcement Policy and was considered for escalated enforcement
action. However, the NRC concluded that for this case a SL IV NCV would be appropriate due
to 1) the lack of industry operating experience of battery cell positive post separation; and 2)
the licensee has already taken appropriate corrective actions for the underlying technical issue.

Basis for Discretion:

The NRC exercised enforcement discretion in Enforcement Action EAF-RIII-2025-0187, in
accordance with Section 3.10 of the Enforcement Policy because the violation was not
associated with a licensee performance deficiency. Specifically, the violation was not
attributable to equipment failures that were avoidable by reasonable licensee quality assurance
measures or management controls.

Enforcement Action: This violation is being treated as an NCV, consistent with Section 2.3.2 of
the Enforcement Policy.
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EXIT MEETINGS AND DEBRIEFS

The inspectors verified that no proprietary information was retained or documented in this
report.

e On February 4, 2026, the inspectors presented the special inspection results to
Douglas Hild, Site Vice President and other members of the licensee staff.
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DOCUMENTS REVIEWED

Inspection |Type Designation Description or Title Revision or
Procedure Date
71153 Corrective Action |AR 4867203 1-6706-14-1-ATS1 on Emergency Power 05/20/2025
Documents
71153 Corrective Action |AR 4867651 Bus 23-1 Control Power Found Connected To 7A-1 05/21/2025
Documents
71153 Corrective Action |AR 4930009 NRC ID: Inadvertent Omission in LER 2025-005 01/23/2026
Documents
Resulting from
Inspection
71153 Procedures QOA 6900-09 Loss of Turbine Building Bus 1B/1B-1 22
71153 Procedures QOA 6900-13 Loss of Power to Reactor Building Distribution Panel 2 23
93812 Corrective Action |AR 04854824 Acrid Odor From Batt Cell 21 Following U2 125V Charger 04/09/2025
Documents Swap
93812 Corrective Action |AR 04867727 1A RFP Breaker Secondary Contact Gaps 05/22/2025
Documents
93812 Drawings 4E-13188 Overall Key Diagram 125V DC Distribution Centers Rev. L
93812 Drawings 4E-1394 Schematic Diagram Reactor Feed Pump and Auxiliary Oil Rev. AF
Pump Part 1
93812 Drawings 4E-1651H 4160V Switchgear Bus 11 Cub 6 Internal Wiring and Device |Rev. G
Location Diagram
93812 Drawings 4E-2389A Schematic Diagram 125V DC Battery Charger 2-8300-2 Rev. E
93812 Miscellaneous Post Transient Review for May 19, 2025 Event
93812 Miscellaneous Event Summary Report 05/22/2025
93812 Miscellaneous EPRI PM Basis Template for Batteries- Vented Lead Acid 5
93812 Miscellaneous Log Number 25-08 | Unit 1 and 2 Standing Order Associated with Mitigating 06/05/2025
Reactor Feed Pump Trips on Loss of DC Control Power
93812 Miscellaneous PORC Meeting 25- | Plant Operations Review Committee (PORC) Minutes 05/22/2025
07
93812 Miscellaneous QDC-20158 Failure Analysis of: Fracture Post on Battery Cell 21 06/03/2025
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Inspection |Type Designation Description or Title Revision or
Procedure Date
93812 Miscellaneous QDC-20158 Failure Analysis of Fracture Post on Battery Cell 21
93812 Procedures QCEPM 0100-01 |Station Battery Systems Preventive Maintenance Rev. 060
93812 Procedures QCOS 6900-02 Station Safety Related Battery Quarterly Surveillance Rev. 47
93812 Procedures QOP 6500-06 Racking-IN a 4160 Volts Vertical Circuit Breaker on Bus Rev. 28
11,12,21,22 or 31
93812 Work Orders WO 04802647-01 | The 4KV Vertical Breaker 921 Overhaul 07/13/2022
93812 Work Orders WO 04956678 A Vertical Cube Inspection on Bus 11 Cubicle 6 04/06/2023
93812 Work Orders WO 05136237 A 1A RFP Relay Test 03/14/2025
93812 Work Orders WO 05405512-01 |One Reactor Feedwater Pump Trip on High Reactor Level 03/11/2025
Surveillance
93812 Work Orders WO 05670404-01 [PSU: 1A RFP Failed to Trip on +48 In 05/19/2025
93812 Work Orders WO 05671641 U2 Battery Room Fire 05/26/2025
93812 Work Orders WO 05671641-13 |U-2 125VDC Normal Batteries to Support Modified 05/25/2025

Performance Test
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