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2443 WARRENVILLE RD. SUITE 210
LISLE, IL 60532-4352

November 4, 2016

Mr. Brian D. Boles

Site Vice President

FirstEnergy Nuclear Operating Company
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5501 North State Route 2

Oak Harbor, OH 43449-9760

SUBJECT: DAVIS-BESSE NUCLEAR POWER STATION—NRC INTEGRATED INSPECTION
REPORT 05000346/2016003

Dear Mr. Boles:

On September 30, 2016, the U.S. Nuclear Regulatory Commission (NRC) completed an
integrated inspection at your Davis-Besse Nuclear Power Station. The enclosed report
documents the results of this inspection, which were discussed on October 6, 2016, with you
and other members of your staff.

Based on the results of this inspection, the NRC has identified two issues that were evaluated
under the risk significance determination process as having very low safety significance
(Green). The NRC has also determined that violations are associated with these issues. These
NCVs are described in the subject inspection report. Additionally, a licensee-identified violation
is listed in Section 40A7 of this report. These violations are being treated as Non-Cited
Violations (NCVs), consistent with Section 2.3.2 of the Enforcement Policy.

If you contest the violations or significance of these NCVs, 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: (1) the Regional Administrator, Region Ill; (2) the Director, Office of Enforcement,
U.S. Nuclear Regulatory Commission, Washington, DC 20555-0001; and (3) the NRC Resident
Inspectors’ Office at the Davis-Besse Nuclear Power Station.

In addition, if you disagree with the cross-cutting aspect assigned to any finding 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 Regional Administrator, Region Ill, and the NRC Resident
Inspectors’ Office at the Davis-Besse Nuclear Power Station.
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In accordance with Title 10 of the Code of Federal Regulations (10 CFR) 2.390, “Public
Inspections, Exemptions, Requests for Withholding,” of the NRC's "Rules of Practice," a copy of
this letter, its enclosure, and your response (if any) will be available electronically for public
inspection in the NRC’s Public Document Room or from the Publicly Available Records

System (PARS) component of the NRC's Agencywide Documents Access and Management
System (ADAMS). ADAMS is accessible from the NRC Web site at
http://www.nrc.gov/reading-rm/adams.html (the Public Electronic Reading Room).

Sincerely,

/RA Kenneth Riemer Acting for/

Jamnes L. Cameron, Chief
Branch 4
Division of Reactor Projects
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SUMMARY

Inspection Report (IR) 05000346/2016003; 7/1/16 — 9/30/16; Davis-Besse Nuclear Power
Station; Operability Determinations and Functionality Assessments; Follow-Up of Events and
Notices of Enforcement Discretion.

This report covers a 3-month period of inspection by resident inspectors and announced
baseline inspections by regional inspectors. Two Green findings were identified. Both of the
findings were considered non-cited violations (NCVs) of NRC regulations. The significance of
inspection findings is indicated by their color (i.e., greater than Green, or Green, White, Yellow,
Red) and determined using Inspection Manual Chapter (IMC) 0609, “Significance Determination
Process” dated April 29, 2015. Cross-cutting aspects are determined using IMC 0310, “Aspects
Within the Cross-Cutting Areas” effective date December 4, 2014. All violations of NRC
requirements are dispositioned in accordance with the NRC’s Enforcement Policy dated
February 4, 2015. The NRC's program for overseeing the safe operation of commercial nuclear
power reactors is described in NUREG-1649, “Reactor Oversight Process” Revision 5, dated
February 2014.

NRC-Identified and Self-Revealed Findings

Cornerstone: Mitigating Systems

e Green. A self-revealed finding of very low safety significance and an associated NCV of
10 CFR Part 50, Appendix B, Criterion V, “Instructions, Procedures, and Drawings,”
were identified for the licensee’s failure to provide adequate instructions to correctly
assemble electrical conductor seal assemblies (ECSAs) used to provide an
environmental barrier for resistance temperature detectors (RTDs). Specifically, the
midlock ferrules inside two ECSAs were installed backwards during the 18 refueling
outage (RFO) in 2014 which rendered multiple post accident monitoring system (PAMS)
indications required by Technical Specification (TS) 3.3.17 inoperable. This issue was
entered into the licensee’s corrective action program (CAP). Corrective actions by the
licensee included, but were not limited to, replacement of the two dual element RTDs
impacted and their associated ECSAs during the 2016 RFO, performance of an extent of
condition review, development of enhanced procedural guidance, and implementation of
additional training on ECSA components.

This finding was of more than minor significance because it was associated with the
cornerstone attribute of equipment performance, and adversely affected the cornerstone
objective: "To ensure the availability, reliability, and capability of systems that respond
to initiating events to prevent undesirable consequences (i.e., core damage)." The
inspectors determined the finding to be of very low safety significance because it did not
represent a deficiency affecting design or qualification of a mitigating system, structure,
and component (SSC); it did not represent a loss of system and/or function; it did not
represent an actual loss of function for at least a single train for more than its TS allowed
outage time; and it did not represent an actual loss of function of one or more non-TS
trains of equipment designated as high safety-significant in accordance with the
licensee’s maintenance rule program. The inspectors determined that the finding had a



cross-cutting aspect in the area of human performance. Specifically, the cross-cutting
aspect of “Training” was assigned to the finding because a job task analysis was
performed prior to the 2014 RFO and determined that the procedural guidance to
correctly assemble the ECSAs was adequate; thus no training or procedural changes
were required. But the as-found condition of the RTDs during the 2016 RFO identified
that a knowledge gap and procedure deficiency existed. (H.9) (Section 1R15.1)

Green. A self-revealed finding of very low safety significance and an associated NCV of
Title 10, Code of Federal Regulations (CFR), Part 50, Appendix B, Criterion Ill, “Design
Control,” were identified for the licensee’s failure to have adequately prepared and
implemented a permanent plant modification associated with steam generator (SG)
replacement during the unit's 18th RFO in 2014. Specifically, in conjunction with SG
replacement the licensee had also replaced a significant amount of reactor coolant
system (RCS) piping and instrumentation, including all RCS hot leg resistance
temperature detectors (RTDs). The RTD housings were improperly insulated during the
modification, such that over the ensuing reactor operating cycle the RTD wiring
insulation degraded to the extent that nearly all the RTDs were rendered inoperable.
This issue was entered into the licensee’s CAP. Corrective actions by the licensee
included replacement of the degraded RTDs.

This finding was of more than minor safety significance because it affected the attribute
of design control of the Mitigating Systems cornerstone of reactor safety, and adversely
impacted the cornerstone objective of ensuring the availability, reliability, and capability
of the unit's RPS. Specifically, the inspectors determined that the licensee’s failure to
have properly designed and implemented the insulation packages for the RTD housings
ultimately resulted in the overheating and degradation of the RTD wiring insulation and
inoperability of the RTDs associated with the RCS high temperature and RCS
pressure/temperature reactor trips. The finding was determined to be of very low safety
significance based on a detailed risk analysis that yielded a change in core damage
frequency (CDF) of less than 1E-7 events per year. The inspectors determined that the
finding had a cross-cutting aspect in the area of human performance. The inspectors
assigned the cross-cutting aspect of “Field Presence” to the finding because the
licensee’s SG replacement project management team failed to reinforce the importance
of close communication between responsible engineers with overlapping and interfacing
modification packages, and did not adequately promote effective work execution through
the use of clearly defined work documents that were written and structured to minimize
the likelihood for human error. (H.2) (Section 40A3.4)

Licensee-ldentified Violation

Cornerstone: Mitigating Systems

A violation of very low safety significance that was identified by the licensee has been

reviewed by the NRC. Corrective actions taken or planned by the licensee have been

entered into the licensee’s CAP. This violation and CAP tracking numbers are listed in
Section 40A7 of this report.



REPORT DETAILS

Summary of Plant Status

The unit began the inspection period operating at full power. On September 10, 2016, with
heavy rainfall occurring in the area the reactor tripped due to a lockout of the main electrical
generator. The event was complicated by the isolation of the steam generators (SGs), which
was required due to a high water level condition in SG No. 1 following the reactor trip (see
Section 40A3.2). As the licensee was preparing for plant restart on September 11, 2016,
operators identified a significant seat leakage condition associated with a pressurizer code
safety valve (RC13B). The plant was subsequently taken to cold shutdown conditions to
facilitate repairs. Following a forced maintenance outage to complete repairs on various
components, the unit was restarted and the reactor made critical on September 20, 2016 (see
Section 1R20.1). The main generator was synchronized to the electrical power grid on
September 22, 2016, and full power was achieved on September 23, 2016. The unit continued
to operate at or near full power through the remainder of the inspection period.

1. REACTOR SAFETY

Cornerstones: Initiating Events, Mitigating Systems, Barrier Integrity, and
Emergency Preparedness

1R01 Adverse Weather Protection (71111.01)

A External Flooding

a. Inspection Scope

During the course of the inspection period, the inspectors evaluated the design, material
condition, and procedures for coping with the design basis probable maximum flood.
The evaluation included a review to check for deviations from the descriptions provided
in the Updated Safety Analysis Report (USAR) for features intended to mitigate the
potential for flooding from external factors. As part of this evaluation, the inspectors
checked for obstructions that could prevent draining, checked that the roofs did not
contain obvious loose items that could clog drains in the event of heavy precipitation,
and determined that barriers required to mitigate the flood were in place and operable.
Additionally, the inspectors performed a walkdown of the protected area to identify any
modification to the site which would inhibit site drainage during a probable maximum
precipitation event or allow water ingress past a barrier. The inspectors also checked
underground bunkers/manholes subject to flooding that contained multiple train or
multiple function risk-significant cables. Additionally, the inspectors reviewed the
licensee’s off-normal procedure for mitigating flooding to ensure it could be implemented
as written.

These reviews by the inspectors constituted a single external flooding inspection sample
as defined in inspection procedure (IP) 71111.01-05.

b. Findings

No findings were identified.



1R04 Equipment Alignment (71111.04)

A

a.

Quarterly Partial System Alignment Verifications

Inspection Scope

The inspectors performed partial system physical alignment verifications of the following
risk-significant systems:

. The station’s electric fire pump while the station’s diesel fire pump was out of
service for corrective maintenance involving an engine coolant leak during the
week ending July 16, 2016;

. Emergency Diesel Generator (EDG) No. 2 while the station blackout diesel
generator was out of service for preventative maintenance involving injector
rocker arm replacements, general cleaning and inspections during the week
ending July 16, 2016; and

. The station’s motor driven feedwater pump while Auxiliary Feedwater (AFW)
Train No. 1 was out of service for various preventative maintenance activities
during the week ending July 23, 2016.

The inspectors selected these systems based on their risk significance relative to the
reactor safety cornerstones at the time they were inspected. The inspectors attempted
to identify any discrepancies that could impact the function of the system, and therefore,
potentially increase risk. The inspectors reviewed applicable operating procedures,
system diagrams, USAR, technical specification (TS) requirements, outstanding work
orders (WOs), condition reports (CRs), and the impact of ongoing work activities on
redundant trains of equipment in order to identify conditions that could have rendered
the systems incapable of performing their intended functions. The inspectors also
walked down accessible portions of the systems to verify system components and
support equipment were aligned correctly and operable. The inspectors examined the
material condition of the components and observed operating parameters of equipment
to verify that there were no obvious deficiencies. The inspectors also verified that the
licensee had properly identified and resolved equipment alignment problems that could
cause initiating events or impact the capability of mitigating systems or barriers and
entered them into the corrective action program (CAP) with the appropriate significance
characterization.

These activities by the inspectors constituted three partial system alignment verification
inspection samples as defined in IP 71111.04-05.

Findings
No findings were identified.

Semi-Annual Complete System Alignment Verification

Inspection Scope

During the weeks ending September 3, 2016, through September 24, 2016, the
inspectors performed a complete system alignment inspection of the station's newly
commissioned emergency feedwater (EFW) system to verify the functional capabilities of
the system. This system was selected because EFW is considered both important to
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safety and risk-significant in the licensee’s probabilistic risk assessment. The inspectors
physically inspected accessible system components and piping to verify mechanical and
electrical equipment lineups; electrical power availability; system pressure and
temperature indications, as appropriate; component labeling; component lubrication;
component and equipment cooling; hangers and supports; operability of support
systems; and to ensure that ancillary equipment or debris did not interfere with
equipment operation. A review of a sample of past and outstanding WOs was
performed to determine whether any deficiencies significantly affected the system
function. In addition, the inspectors reviewed the licensee’s CAP database to ensure
that system equipment alignment problems were being identified and appropriately
resolved.

These activities constituted a single annual complete system alignment verification
inspection sample as defined in IP 71111.04-05.

Findings
No findings were identified.
Fire Protection (71111.05)

Quarterly Fire Protection Zone Inspections

Inspection Scope

The inspectors conducted fire protection zone inspection tours which were focused on
availability, accessibility, and the condition of firefighting equipment in the following risk
significant plant areas:

. The EFW facility (Fire Area EF) during the weeks ending July 16, 2016, through

July 30, 2016;

. Electrical Penetration Room No. 1 (Room 402 — Fire Area DG) during the week
ending August 13, 2016;

. Electrical Penetration Room No. 2 (Room 427 — Fire Area DF) during the week
ending August 13, 2016; and

. Low Voltage Switchgear Room No. 2 (Rooms 428, 428A, 428B — Fire Area X)

during the week ending September 10, 2016.

The inspectors reviewed areas to assess if the licensee had implemented a fire
protection program that adequately controlled combustibles and ignition sources within
the plant, effectively maintained fire detection and suppression capability, maintained
passive fire protection features in good material condition, and implemented adequate
compensatory measures for out-of-service, degraded or inoperable fire protection
equipment, systems, or features in accordance with the licensee’s fire plan. The
inspectors selected fire areas based on their overall contribution to internal fire risk as
documented in the plant’s Individual Plant Examination of External Events with later
additional insights, their potential to impact equipment which could initiate or mitigate a
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plant transient, or their impact on the plant’s ability to respond to a security event. The
inspectors verified that fire hoses and extinguishers were in their designated locations
and available for immediate use; that fire detectors and sprinklers were unobstructed;
that transient material loading was within the analyzed limits; and fire doors, dampers,
and penetration seals appeared to be in satisfactory condition. The inspectors also
verified that minor issues identified during the inspection were entered into the licensee’s
CAP.

These activities constituted four quarterly fire protection zone inspection tour samples as
defined in IP 71111.05-05.

Findings
No findings were identified.

Flood Protection Measures (71111.06)

Internal Flooding

Inspection Scope

The inspectors conducted internal flooding reviews for:

. Auxiliary building elevations 585’-0” and areas below susceptible to flooding from
the spent fuel pool cooling system during the week ending August 20, 2016; and
. Emergency Core Cooling System (ECCS) Room No. 1 (Room 105) and ECCS

Room No. 2 (Room 115) during the week ending August 20, 2016.

The inspectors reviewed flood analyses and design documents, including the USAR,
engineering calculations, and abnormal operating procedures to identify licensee
commitments. In addition, the inspectors reviewed licensee drawings to identify areas
and equipment that may be affected by internal flooding caused by the failure or
misalignment of nearby sources of water, such as the fire suppression or cooling tower
makeup systems. The inspectors also reviewed the licensee’s corrective action
documents with respect to past flood-related items identified in the CAP to verify the
adequacy of the corrective actions. The inspectors performed physical inspections of
the above noted plant areas to assess the adequacy of watertight boundaries/barriers
and verify drains and sumps were clear of debris and were operable, and that the
licensee had complied with applicable commitments.

The inspectors’ reviews constituted two internal flooding inspection samples as defined
in IP 71111.06-05.

Findings

No findings were identified.



1R11 Licensed Operator Requalification Program (71111.11)

A Resident Inspector Quarterly Review of Licensed Operator Simulator Training

a. Inspection Scope

On July 26, 2016, the inspectors observed a crew of licensed operators in the plant’s
simulator during a graded simulator scenario. The inspectors verified that operator
performance was adequate, evaluators were identifying and documenting crew
performance problems, and that training was being conducted in accordance with
licensee procedures. In addition, the inspectors verified that the licensee’s personnel
were observing NRC examination security protocols to ensure that the integrity of the
graded scenario was being protected from being compromised. The inspectors
evaluated the following areas:

Licensed operator performance;

The clarity and formality of communications;

The ability of the crew to take timely and conservative actions;

The crew’s prioritization, interpretation, and verification of annunciator alarms;
The correct use and implementation of abnormal and emergency procedures by
the crew;

Control board manipulations;

. The oversight and direction provided by licensed senior reactor operators; and
. The ability of the crew to identify and implement appropriate TS actions and
emergency plan actions and notifications.

The crew’s performance in these areas was compared to pre-established operator action
expectations and successful critical task completion requirements.

These observations and activities by the inspectors constituted a single quarterly
licensed operator requalification program simulator training inspection sample as
defined in IP 71111.11-05.

b. Findings
No findings were identified.

2 Resident Inspector Quarterly Observation of Control Room Activities

a. Inspection Scope

During the course of the inspection period, the inspectors performed several
observations of licensed operator performance in the plant’s control room to verify that
operator performance was adequate and that plant evolutions were being conducted in
accordance with approved plant procedures. Specific activities observed that involved a
heightened tempo of activities or periods of elevated risk included, but were not limited
to:

. AFW Pump No. 1 issues with its governor setting while performing normal
periodic functional testing during the week ending August 20, 2016;



b.
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° The main electric generator reactive power 5-year capability test during the week
ending August 20, 2016;

° Periodic at-power control rod exercise testing, main turbine valve testing, and
associated plant power maneuvers on Sunday, September 4, 2016;
. Crew response to a main generator electrical lockout, reactor trip, and steam and

feedwater rupture control system (SFRCS) actuation due to high SG post-trip
water level on Saturday, September 10, 2016;

. RCS cool down and depressurization into cold shutdown conditions for a forced
maintenance outage during the week ending September 17, 2016; and
. Reactor approach to criticality and plant startup during the week ending

September 24, 2016.

The inspectors evaluated the following areas during the course of the control room
observations:

Licensed operator performance;

The clarity and formality of communications;

The ability of the crew to take timely and conservative actions;

The crew’s prioritization, interpretation, and verification of annunciator alarms;

The correct use and implementation of normal operating, annunciator alarm

response, and abnormal operating procedures by the crew;

Control board manipulations;

. The oversight and direction provided by on-watch senior reactor operators and
plant management personnel; and

° The ability of the crew to identify and implement appropriate TS actions and

notifications.

The crew’s performance in these areas was compared to pre-established operator action
expectations and successful critical task completion requirements.

These observation activities by the inspectors of operator performance in the station’s
control room constituted a single quarterly inspection sample as defined in
IP71111.11-05.

Findings
No findings were identified.

Maintenance Effectiveness (71111.12)

Routine Quarterly Evaluations

Inspection Scope

The inspectors evaluated degraded performance issues involving the following
risk-significant systems and components:

. Pressurizer code safety valve performance and seat tightness.
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The inspectors reviewed events such as where ineffective equipment maintenance had
or could have resulted in valid or invalid automatic actuations of engineered safeguards
systems and independently verified the licensee's actions to address system
performance or condition problems in terms of the following:

implementing appropriate work practices;

identifying and addressing common cause failures;

scoping of systems in accordance with 10 CFR 50.65(b) of the maintenance rule;
characterizing system reliability issues for performance;

charging unavailability for performance;

trending key parameters for condition monitoring;

ensuring 10 CFR 50.65(a)(1) or (a)(2) classification or re-classification; and
verifying appropriate performance criteria for systems, structures, and
component (SSCs)/functions classified as (a)(2), or appropriate and adequate
goals and corrective actions for systems classified as (a)(1).

The inspectors assessed performance issues with respect to the reliability, availability,
and condition monitoring of the system. In addition, the inspectors verified maintenance
effectiveness issues were entered into the CAP with the appropriate significance
characterization.

The maintenance effectiveness review activities conducted by the inspectors constituted
a single inspection sample as defined in IP 71111.12-05.

Findings
No findings were identified.

Maintenance Risk Assessments and Emergent Work Control (71111.13)

Maintenance Risk Assessments and Emergent Work Control

Inspection Scope

The inspectors reviewed the licensee's evaluation and management of plant risk for the
maintenance and emergent work activities affecting risk-significant and safety-related
equipment listed below to verify that the appropriate risk assessments were performed
prior to removing equipment for work:

. Troubleshooting and corrective actions associated with flow vibrations
experienced on the recirculation test line during AFW Train No. 1 periodic testing
during the week ending July 23, 2016;

. Interim corrective actions for problematic position indication on Control Rod 7-3
during the week ending September 3, 2016;

J Various maintenance issues associated with Low Pressure Injection Train No. 2
during the week ending September 10, 2016; and

. Emergent repair and replacement activities associated with seat leakage on a

pressurizer code safety valve (RC13B) during the week ending
September 17, 2016.

10



1R15

These activities were selected based on their potential risk significance during at power
as well as shutdown operations. As applicable for each activity, the inspectors verified
that risk assessments were performed as required by 10 CFR 50.65(a)(4) and were
accurate and complete. When emergent work was performed, the inspectors verified
that the plant risk was promptly reassessed and managed. The inspectors reviewed the
scope of maintenance work, discussed the results of the assessment with the licensee's
probabilistic risk analyst or shift technical advisor, and verified plant conditions were
consistent with the risk assessment. The inspectors also reviewed TS requirements and
walked down portions of redundant safety systems, when applicable, to verify risk
analysis assumptions were valid and applicable requirements were met.

The inspectors' review of these maintenance risk assessments and emergent work
control activities constituted four inspection samples as defined in IP 71111.13-05.

Findings
No findings were identified.

Operability Determinations and Functionality Assessments (71111.15)

Operability Evaluations and Functionality Assessments

Inspection Scope

The inspectors reviewed the following issues:

. The operability and functionality of EDG No. 1 and No. 2 following identification
of low cetane index values in the EDG fuel oil storage tanks, as documented in
CR 2016-10167;

. The operability and functionality of RCS hot leg temperature instrumentation
following identification of the installation of improperly configured instrument
cable connectors, as documented in CR 2016-05792; and

. The operability and functionality of borated water storage tank (BWST) level
indication associated with the safety features actuation system (SFAS) following
the identification of various maintenance issues, as documented in
CR 2016-08419.

The inspectors selected these potential operability issues based on the risk significance
of the associated SSCs. The inspectors examined the technical adequacy of the
evaluations to ensure that TS operability was properly justified, and also to ensure that
the applicable SSCs remained available such that no unrecognized increase in risk
occurred. The inspectors compared the operability and design criteria in the appropriate
sections of the TS and USAR to the licensee’s evaluations to determine whether the
applicable SSCs were operable. Where compensatory measures were required to
maintain operability, the inspectors determined whether the measures in place would
function as intended and were appropriately controlled. The inspectors verified, where
applicable, that the bounding limitations of the evaluations were valid. Additionally, the
inspectors reviewed a sampling of corrective action documents to verify that the licensee
was identifying and correcting any deficiencies associated with the operability
evaluations and functionality assessments.

11



The review of these operability evaluations and functionality assessments by the
inspectors constituted three inspection samples as defined in IP 71111.15-05.

Findings

Inadequate Instructions to Correctly Assemble Electrical Conductor Seal Assemblies

Introduction

A self-revealed finding of very low safety significance (Green) and an associated NCV of
10 CFR Part 50, Appendix B, Criterion V, “Instructions, Procedures, and Drawings,”
were identified for the licensee’s failure to provide adequate instructions to correctly
assemble electrical conductor seal assemblies (ECSAs) used to provide an
environmental barrier for resistance temperature detectors (RTDs). Specifically, the
midlock ferrules inside two ECSAs were installed backwards during the 2014 refueling
outage (RFO) which rendered multiple PAMS indications required by TS 3.3.17
inoperable.

Description

As part of SG replacement activities during the 2014 RFO, all six dual element RTDs on
the reactor coolant system hot legs were replaced. Each RTD element (twelve in total)
provides an input to RPS, PAMS, and/or the non-nuclear instrumentation (NNI) system.
Each dual element RTD has two ECSAs, one for each element. An ECSA provides an
environmentally qualified barrier for the conductors exiting each RTD element to protect
the device from propagation of steam or water through the conduit into the instrument.
The ECSAs consist of a seal body, midlock ferrule, and midlock cap. The midlock
ferrule is directional and is located in between the seal body and midlock cap which
screw together to form the seal.

On March 26, 2014, work order (WQ) 200574536 for RTD temperature element
TERC3B2 (feeds RPS Channel 1 high temperature and pressure-temperature indication
as well as remote shutdown panel indication) and TERC3B5 (feeds PAMS RCS
temperature loop 1B indication and hot leg level monitoring system (HLLMS) loop 1B
instrumentation) directed the installation and termination of the ECSAs to the associated
RTD element in the shop prior to field installation. The WO instructions did not
specifically discuss the orientation of the midlock ferrule within the seal body and
midlock cap and only provided a note that referenced one particular section of the Conax
ECSA vendor manual that did not contain the appropriate level of detail to determine the
orientation of the midlock ferrule. The vendor manual included a drawing that showed
the correct orientation of the midlock ferrule but that particular drawing was not
referenced in the WO or procedure DB-ME-09501, “Installation of Connectors,”
Revision 7 which were used to assemble and torque the ECSAs. Consequently, the
midlock ferrule for TERC3B5 was installed backwards by site maintenance personnel
and was not identified at the time of installation.

On April 8, 2014, WO 200574538 for RTD temperature element TERC3A4 (feeds RPS
Channel 2 high temperature and pressure-temperature indication as well as remote
shutdown panel indication) and TERC3AG6 (feeds PAMS RCS temperature loop 2A
indication) similarly directed the installation and termination of the ECSA to the
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associated RTD in the shop prior to field installation. The WO instructions and
procedural guidance, again, did not specifically discuss the orientation of the midlock
ferrules. Consequently, the midlock ferrule for TERC3A4 was installed backwards by
site maintenance personnel and was not identified at the time of installation.

During the 2016 RFO, the licensee had determined that several dual element RTDs
needed to be replaced due to wiring degradation (see section 40A3.4 for details). While
evaluating Conax ECSAs that had been removed from the field for potential reuse, the
licensee identified on April 23, 2016, that two ECSAs installed during the 2014 RFO
were assembled with the midlock ferrule installed backwards which were associated with
TERC3B5 and TERC3A4. Condition report 2016—05792 was written and a full apparent
causal evaluation was performed. The licensee’s causal evaluation concluded that the
apparent cause of the incorrectly assembled Conax ECSAs was less than adequate
instruction (i.e. training and guidance documents) to support successful Conax ECSA
assembly/installation.

The licensee performed a past operability review which included TERC3B5 (shares
same RTD head as TERC3B2) and TERC3AG6 (shares same RTD head as TERC3A4).
The past operability review concluded that these four temperature elements could not
maintain their environmental qualifications with the midlock ferrules installed backwards.
Consequently, the PAMS RCS hot leg temperature instruments (one out of two required
for each loop by TS 3.3.17) would not be expected to perform their function under
accident conditions and hence were inoperable for the duration of the previous operating
cycle (May 2014 — March 2016). Additionally, one of two required channels of the
reactor coolant HLLMS per TS 3.3.17 was also inoperable for the duration of the
previous operating cycle. Environmental qualification does not impact the RPS or
remote shutdown panel functions of the affected instruments.

Corrective actions taken by the licensee included, but were not limited to, replacement of
the two dual element RTDs impacted and their associated ECSAs during the 2016 RFO,
performance of an extent of condition review, development of enhanced procedural
guidance, and implementation of additional training on ECSA components.

Analysis

The inspectors reviewed this finding using the guidance contained in Appendix B, "Issue
Screening," of Inspection Manual Chapter (IMC) 0612, “Power Reactor Inspection
Reports.” The inspectors determined that the licensee’s failure to provide adequate
instructions to correctly assemble ECSAs used to provide an environmental barrier for
RTDs was a performance deficiency that was reasonably within the licensee’s ability to
foresee and correct, and that should have been prevented. This finding was associated
with the Mitigating Systems Cornerstone of Reactor Safety and was determined to be of
more than minor significance because it was associated with the cornerstone attribute of
equipment performance, and adversely affected the cornerstone objective: "To ensure
the availability, reliability, and capability of systems that respond to initiating events to
prevent undesirable consequences (i.e., core damage)."

Although the issue was identified with the reactor shutdown for refueling, the inspectors
evaluated the finding using IMC 0609, Appendix A, “The Significance Determination
Process for Findings At-Power,” because the condition involved the operability of the
PAMS system while the unit was operating at power during the past reactor operating
cycle. Using Exhibit 2 — “Mitigating Systems Screening Questions,” the inspectors
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determined the finding to be of very low safety significance (Green) because it did not
represent a deficiency affecting design or qualification of a mitigating SSC; it did not
represent a loss of system and/or funct