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SUBJECT: WATERFORD STEAM ELECTRIC STATION, UNIT 3 - NRC COMPONENT
DESIGN BASES INSPECTION, NRC INSPECTION REPORT 05000382/2011007

Dear Ms. Jacobs:

On November 16, 2011, the US Nuclear Regulatory Commission (NRC) completed a
Component Design Bases Inspection at your Waterford Steam Electric Station, Unit 3. The
enclosed report documents our inspection findings. The preliminary findings were discussed on
October 7, 2011, with Mr. K. Nichols, Director, Engineering, and other members of your staff.
After additional in-office inspection, a final telephonic exit meeting was conducted on November
16, 2011, with Ms. Jacobs, Vice President, Operations, and other members of your staff.

The inspection examined activities conducted under your license as they relate to safety and
compliance with the Commission's rules and regulations and with the conditions of your license.
The team reviewed selected procedures and records, observed activities, and interviewed
cognizant plant personnel.

Based on the results of this inspection, the NRC has identified eight findings that were
evaluated under the risk significance determination process. Violations were associated with all
of the findings. All of the findings were found to have very low safety significance (Green) and
the violations associated with these findings are being treated as noncited violations, consistent
with the NRC Enforcement Policy.

If you contest any of the noncited violations, or the significance of the violations you should
provide a response within 30 days of the date of this inspection report, with the basis for your
denial, to the US Nuclear Regulatory Commission, ATTN: Document Control Desk,
Washington, DC 20555-0001, with copies to the Regional Administrator, U.S. Nuclear
Regulatory Commission, Region IV, 612 East Lamar Blvd., Suite 400, Arlington, Texas 76011;
the Director, Office of Enforcement, US Nuclear Regulatory Commission, Washington, DC
20555-0001; and the NRC Resident Inspector at the Waterford Steam Electric Station,

Unit 3. The information you provide will be considered in accordance with Inspection Manual
Chapter 0305. In addition, if you disagree with the characterization of the crosscutting aspect
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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 1V, and the NRC Resident Inspector at Waterford Steam Electric Station, Unit 3.

In accordance with Code of Federal Regulations, Title 10, Part 2.390 of the NRC's Rules of
Practice, a copy of this letter and its enclosure will be available electronically for public
inspection in the NRC Public Document Room or from the Publicly Available Records (PARS)
component of NRC's document 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/

Thomas R. Farnholtz, Chief
Engineering Branch 1
Division of Reactor Safety

Docket: 50-382
License: NPF-38
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1. Supplemental Information

cc W/Enclosure:
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SUMMARY OF FINDINGS

IR 05000382/2011007; 09/06/2011 — 11/17/2011; Waterford Steam Electric Station, Unit 3,
baseline inspection, NRC Inspection Procedure 71111.21, “Component Design Basis
Inspection.”

The report covers an announced inspection by a team of four regional inspectors and three
contractors. Eight findings were identified. All of the findings were of very low safety
significance. The final significance of most findings is indicated by their color (Green, White,
Yellow, Red) using Inspection Manual Chapter (IMC) 0609, “Significance Determination
Process.” Findings for which the significance determination process does not apply may be
Green or be assigned a severity level after NRC management review. The NRC's program for
overseeing the safe operation of commercial nuclear power reactors is described in
NUREG-1649, “Reactor Oversight Process,” Revision 4, dated December 2006.

A.

NRC-ldentified Findings

Cornerstone: Mitigating Systems

Green. The team identified a Green noncited violation of 10 CFR Part 50, Appendix B,
Criterion 111, “Design Control,” which states, in part, that “measures shall be established
to assure that applicable regulatory requirements and the design basis are correctly
translated into specifications, drawings, procedures, and instructions.” Specifically, prior
to September 28, 2011, the licensee failed to assure that design basis information
associated with loading the auxiliary component cooling water pumps on the Class 1E
Bus was correctly translated in various design basis calculations. This finding was
entered into the licensee’s corrective action program as Condition Reports CR-WF3-
2011-06737 and CR-WF3-2011-06808.

The team determined that the failure to verify the adequacy of the design for loading the
auxiliary component cooling water pumps on the Class 1E Bus in various design basis
calculations was a performance deficiency. This finding was more than minor because it
was associated with the design control attribute of the Mitigating Systems Cornerstone
and affected the cornerstone objective of ensuring the availability, reliability, and
capability of systems that respond to initiating events to prevent undesirable
consequences. Specifically, the inadequate design calculations could have prevented
continued operation of the emergency diesel generator under degraded voltage, short
circuit, and increased fuel oil consumption conditions. In accordance with NRC
Inspection Manual Chapter 0609, Attachment 4, "Phase 1 - Initial Screening and
Characterization of Findings," the issue was determined to have very low safety
significance (Green) because it was a design deficiency confirmed not to result in loss of
operability or functionality. Specifically, the licensee revised the associated calculations
to include the required 295 brake horsepower value and reanalyzed for verification of
operability. This finding did not have a crosscutting aspect because the most significant
contributor did not reflect current licensee performance (Section 1R21.2.2).

Green. The team identified a Green noncited violation of 10 CFR Part 50, Appendix B,

Criterion Xl, “Test Control,” which states, in part, “A program shall be established to

assure that all testing required to demonstrate that structures, systems, and components
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will perform satisfactorily in service is identified and performed in accordance with written
test procedures which incorporate acceptance limits contained in applicable documents.”
Specifically, as of October 4, 2011, the licensee did not have an adequate test
procedure to verify containment spray pump design basis accident performance
requirements. This finding was entered into the licensee’s corrective action program as
Condition Report CR-WF3-2011-06852.

The team determined that the failure to either have a stand-alone design basis accident
containment spray pump verification test or to have it adequately incorporated into the
in-service testing requirements was a performance deficiency. This finding was more
than minor because it was associated with the design control attribute of the Mitigating
Systems Cornerstone and affected the cornerstone objective of ensuring the availability,
reliability, and capability of systems that respond to initiating events to prevent
undesirable consequences. Specifically, neither the design basis analysis nor related in-
service test surveillances, accounted for the inherent uncertainty of the flow element in
the overall instrument uncertainty evaluation. In accordance with NRC Inspection
Manual Chapter 0609, Attachment 4, "Phase 1 - Initial Screening and Characterization of
Findings," the issue was determined to have very low safety significance (Green)
because it was not a design or qualification deficiency, did not represent a loss of
system safety function, and did not screen as potentially risk significant due to a seismic,
flooding, or severe weather initiating event. This finding did not have a crosscutting
aspect because the most significant contributor did not reflect current licensee
performance (Section 1R21.2.6).

Green. The team identified a Green noncited violation of 10 CFR Part 50, Appendix B,
Criterion 1ll, “Design Control,” which states, in part, that “measures shall be established
to assure that applicable regulatory requirements and the design bases are correctly
translated into specifications, drawings, procedures, and instructions.” Specifically, as of
October 4, 2011, the licensee extrapolated the values for required pump net positive
suction head beyond those provided in vendor certified curves without adequate analysis
or justification. Consequently, the licensee, per the station-approved net positive suction
head analysis, could have operated the safety-related pumps in beyond-analyzed or
vendor-approved flow regimes. This finding was entered into the licensee’s corrective
action program as Condition Report CR-WF3-2011-06870.

The team determined that the failure to provide adequate justification for extrapolation of
net positive suction head values beyond those provided in the certified pump vendor
data was a performance deficiency. This finding was more than minor because it was
associated with the design control attribute of the Mitigating Systems Cornerstone and
affected the cornerstone objective of ensuring the availability, reliability, and capability of
systems that respond to initiating events to prevent undesirable consequences.
Specifically, potential pump cavitation at higher than analyzed or vendor-approved
operation, could have rendered mitigating equipment (i.e., pumps) to fail. In accordance
with NRC Inspection Manual Chapter 0609, Attachment 4, "Phase 1 - Initial Screening
and Characterization of Findings," the issue was determined to have very low safety
significance (Green) because it was a design deficiency confirmed not to result in loss of
operability or functionality. Specifically, the licensee performed additional analyses to
assure that the pumps could safely operate in the required flow regimes. This finding did
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not have a crosscutting aspect because the most significant contributor did not reflect
current licensee performance (Section 1R21.2.6).

Green. The team identified a Green noncited violation of 10 CFR Part 50, Appendix B,
Criterion V, “Instructions, Procedures, and Drawings,” which states, “Activities affecting
quality shall be prescribed by documented instructions, procedures, or drawings, of a
type appropriate to the circumstances and shall be accomplished in accordance with
these instructions, procedures, or drawings. Instructions, procedures, or drawings shall
include appropriate quantitative or qualitative acceptance criteria for determining that
important activities have been satisfactorily accomplished.” Specifically, as of October 7,
2011, when developing and implementing preventive maintenance procedures and work
orders for transformers and electrical connections, the licensee failed to provide specific
acceptance criteria and instructions addressing the potential vulnerability of these
connections to degradation from galvanic reaction or differential thermal expansion,
particularly in a high humidity outdoor environment. This finding was entered into the
licensee’s corrective action program as Condition Report CR-WF3-2011-06832.

The team determined that the failure to provide suitable acceptance criteria and
instructions in preventive maintenance procedures and work orders applicable to the
aluminum/copper electrical connections to the transformers was a performance
deficiency. This finding was more than minor because it was associated with the design
control attribute of the Mitigating Systems Cornerstone and affected the cornerstone
objective of ensuring the availability, reliability, and capability of systems that respond to
initiating events to prevent undesirable consequences. Specifically, inadequate
preventive maintenance of the aluminum/copper connections could lead to degradation
of the electrical connections to the station service transformer and loss of the ultimate
heat sink. In accordance with NRC Inspection Manual Chapter 0609, Attachment 4,
"Phase 1 - Initial Screening and Characterization of Findings," the issue was determined
to have very low safety significance (Green) because it was not a design or qualification
deficiency, did not represent a loss of system safety function, and did not screen as
potentially risk significant due to a seismic, flooding, or severe weather initiating event.
This finding did not have a crosscutting aspect because the most significant contributor
did not reflect current licensee performance (Section 1R21.2.8).

Green. The team identified a Green noncited violation of 10 CFR Part 50, Appendix B,
Criterion Ill, “Design Control,” which states, in part, that “measures shall be established
to assure that applicable regulatory requirements and the design bases are correctly
translated into specifications, drawings, procedures, and instructions. The design
control measures shall provide for verifying or checking the adequacy of design, such as
by the performance of design reviews, by the use of alternate or simplified calculational
methods, or by the performance of a suitable testing program.” Specifically, prior to
October 7, 2011, the licensee failed to establish and maintain an analysis supporting the
adequacy of a single four-inch overflow (bulkhead) drain for protecting the ultimate heat
sink motor control center from flooding during a design basis probable maximum
precipitation event. Failure of the motor control center as a result of flooding from the
probable maximum precipitation event could result in the loss of the associated ultimate
heat sink, because the motor control center serves both the dry cooling tower and wet
cooling tower fan motors. This finding was entered into the licensee’s corrective action
program as Condition Report CR-WF3-2011-06701.
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The team determined that the failure to establish and maintain an analysis supporting
the adequacy of a single four-inch overflow (bulkhead) drain for protecting the ultimate
heat sink motor control center from flooding during a design basis probable maximum
precipitation event was a performance deficiency. This finding was more than minor
because it was associated with the design control attribute of the Mitigating Systems
Cornerstone and affected the cornerstone objective of ensuring the availability, reliability,
and capability of systems that respond to initiating events to prevent undesirable
consequences. Specifically, the design basis analysis for the four-inch bulkhead drain
did not ensure that the motor control center would be adequately protected during a
probable maximum precipitation event. In accordance with NRC Inspection Manual
Chapter 0609, Attachment 4, “Phase 1 — Initial Screening and Characterization of
Findings,” the issue was determined to have very low safety significance (Green)
because it was a design or qualification deficiency confirmed not to result in loss of
operability or functionality. Specifically, the licensee performed calculations to justify the
adequacy of the installed bulkhead drain for the probable maximum precipitation event.
This finding did not have a crosscutting aspect because the most significant contributor
did not reflect current licensee performance (Section 1R21.2.8).

Green. The team identified a Green violation of 10 CFR Part 50, Appendix B, Criterion
I, “Design Control,” which states, in part, that “measures shall be established to assure
that applicable regulatory requirements and the design basis are correctly translated into
specifications, drawings, procedures, and instructions. The design control measures
shall provide for verifying or checking the adequacy of design, such as by the
performance of design reviews, by the use of alternate or simplified calculational
methods, or by the performance of a suitable testing program.” Specifically, prior to
October 7, 2011, the licensee failed to analyze the dry cooling tower fan motors for
premature trip as a result of reverse rotation caused by a tornado event that could result
in the loss of the dry cooling tower heat removal capability. This finding was entered into
the licensee’s corrective action program as Condition Report CR-WF3-2011-06850.

The team determined that the failure to establish and maintain an analysis supporting
the ability of the dry cooling tower fan motors to operate successfully during and
following a design basis tornado event was a performance deficiency. This finding was
more than minor because it was associated with the design control attribute of the
Mitigating Systems Cornerstone and affected the cornerstone objective of ensuring the
availability, reliability, and capability of systems that respond to initiating events to
prevent undesirable consequences. Specifically, the design basis analysis did not
ensure that the dry cooling tower fan motors would perform as required under reverse
rotation conditions, without premature trip, during a design basis tornado. In accordance
with NRC Inspection Manual Chapter 0609, Attachment 4, “Phase 1 — Initial Screening
and Characterization of Findings,” the issue was determined to have very low safety
significance (Green) because it was a design or qualification deficiency confirmed not to
result in loss of operability or functionality. Specifically, the licensee prepared an
evaluation of the effect on fan motor starting current and duration for reverse rotation
conditions. For reverse rotation conditions that would extend the locked rotor current
time by a factor of two, the licensee’s analysis showed ample margin for the
instantaneous trip settings from the magnetic-only breaker and the thermal overload
protection, such that premature trip would be precluded. This finding did not have a
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crosscutting aspect because the most significant contributor did not reflect current
licensee performance (Section 1R21.2.11).

Green. The team identified a Green noncited violation of 10 CFR Part 50, Appendix B,
Criterion 1ll, “Design Control,” which states, in part, that “measures shall be established
to assure that applicable regulatory requirements and the design basis are correctly
translated into specifications, drawings, procedures, and instructions.” Specifically, prior
to October 7, 2011, the licensee did not have an adequate technical basis for increasing
the auxiliary component cooling water pump motor bearing temperature alarm setpoints
or establishing an upper limit on motor bearing temperature, which directed operators to
secure the pump. This finding was entered into the licensee’s corrective action program
as Condition Report CR-WF3-2011-06573.

The team determined that the failure to provide an adequate basis for increasing the
high bearing temperature alarm setpoints and establishing a high temperature motor trip
criterion was a performance deficiency. This finding was more than minor because it
was associated with the design control attribute of the Mitigating Systems Cornerstone
and affected the cornerstone objective of ensuring the availability, reliability, and
capability of systems that respond to initiating events to prevent undesirable
consequences. In accordance with NRC Inspection Manual Chapter 0609, Attachment
4, “Phase 1 — Initial Screening and Characterization of Findings,” the issue was
determined to have very low safety significance (Green) because it was a design or
qualification deficiency confirmed not to result in loss of operability or functionality.
Specifically, the licensee performed an engineering justification for the bearing
temperatures based on industry guidance. This finding was determined to have a cross-
cutting aspect in the area of human performance associated with the decision making
component because the licensee did not use conservative assumptions in decision
making and adopt a requirement to demonstrate that the proposed action is safe in order
to proceed rather than a requirement to demonstrate that it is unsafe in order to
disapprove the action [H.1(b)] (Section 1R21.2.15).

Green. The team identified a Green noncited violation of 10 CFR 50.65(a)(4), which
states, in part, that "the licensee shall assess and manage the increase in risk that may
result from the proposed maintenance activities.” Specifically, on October 28, 2010 the
turbine driven essential feedwater pump was out of service for maintenance for
approximately 12 hours. During this time the licensee unknowingly entered the Orange
risk window (crossed a risk threshold) due to a faulty assumption in the probabilistic risk
assessment model. This finding was entered into the licensee’s corrective action
program as Condition Report CR-WF3-2011-06653.

The team determined that the failure to perform adequate risk assessments is a
performance deficiency. This finding was more than minor because it was associated
with the human performance attribute of the Mitigating Systems Cornerstone, adversely
affecting the cornerstone objective to ensure the availability, reliability, and capability of
systems that respond to initiating events to prevent undesirable consequences. In
accordance with NRC Inspection Manual Chapter 0609, Attachment 4, “Phase 1 — Initial
Screening and Characterization of Findings,” the issue was identified as requiring a
Phase 2 evaluation. A Region IV Senior Reactor Analyst performed a Phase 2
significance determination using NRC Inspection Manual Chapter 0609, Appendix K,
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“Maintenance Risk Assessment and Risk Management Significance Determination
Process.” In accordance with Appendix K:

Delta-CDF = [CCDPactyal — CCDPpaweq] * duration /8760

The licensee bounded the duration of the turbine driven essential feedwater pump
maintenance at 8 hours in a year. The flawed ICDP was 3.1E-5, the actual ICDP was
3.1E-5 + 1.9E-5 = 5.0E-5. The difference was 1.9E-5.

Delta-CDF = 1.9E-5 * 12/8760 = 2.6E-8

Therefore, the issue was determined to have very low safety significance (Green). This
finding was determined to have a cross-cutting aspect in the area of problem
identification and resolution associated with the self and independent assessments
component because the licensee performed a probabilistic risk assessment model
update in April 2009, which failed to identify the faulty assumption [P.3(a)] (Section
1R21.4).

Licensee-ldentified Violations

No findings were identified.
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1R21

REPORT DETAILS
REACTOR SAFETY

Inspection of component design bases verifies the initial design and subsequent
modifications and provides monitoring of the capability of the selected components and
operator actions to perform their design bases functions. As plants age, their design
bases may be difficult to determine and important design features may be altered or
disabled during modifications. The plant risk assessment model assumes the capability
of safety systems and components to perform their intended safety function successfully.
This inspectable area verifies aspects of the Initiating Events, Mitigating Systems and
Barrier Integrity cornerstones for which there are no indicators to measure performance.

Component Design Bases Inspection (71111.21)

To assess the ability of the Waterford Steam Electric Station, Unit 3, equipment and
operators to perform their required safety functions, the team inspected risk significant
components and the licensee’s responses to industry operating experience. The team
selected risk significant components for review using information contained in the
Waterford Steam Electric Station, Unit 3, Probabilistic Risk Assessment and the U. S.
Nuclear Regulatory Commission’s (NRC) standardized plant analysis risk model. In
general, the selection process focused on components that had a risk achievement
worth factor greater than 1.3 or a risk reduction worth factor greater than 1.005. The
items selected included components in both safety-related and nonsafety-related
systems including pumps, circuit breakers, heat exchangers, transformers, and valves.
The team selected the risk significant operating experience to be inspected based on its
collective past experience.

Inspection Scope

To verify that the selected components would function as required, the team reviewed
design basis assumptions, calculations, and procedures. In some instances, the team
performed calculations to independently verify the licensee's conclusions. The team
also verified that the condition of the components was consistent with the design bases
and that the tested capabilities met the required criteria.

The team reviewed maintenance work records, corrective action documents, and
industry operating experience records to verify that licensee personnel considered
degraded conditions and their impact on the components. For the review of operator
actions, the team observed operators during simulator scenarios, as well as during
simulated actions in the plant.

The team performed a margin assessment and detailed review of the selected risk-
significant components to verify that the design bases have been correctly implemented
and maintained. This design margin assessment considered original design issues,
margin reductions because of modifications, and margin reductions identified as a result
of material condition issues. Equipment reliability issues were also considered in the
selection of components for detailed review. These included items such as failed
performance test results; significant corrective actions; repeated maintenance;
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10 CFR 50.65(a)1 status; operable, but degraded conditions; NRC resident inspector
input of problem equipment; system health reports; industry operating experience; and
licensee problem equipment lists. Consideration was also given to the uniqueness and
complexity of the design, operating experience, and the available defense in-depth
margins.

The inspection procedure requires a review of 15 to 25 samples that include risk-
significant and low design margin components, containment-related components,

and operating experience issues. The sample selection for this inspection was

15 components, one of which is containment-related, five operating experience items,
and three Event Scenario-Based activities. The selected inspection and associated
operating experience items supported risk significant functions including the following:

Electrical power to mitigation systems: The team selected several components in the
electrical power distribution systems to verify operability to supply alternating

current (AC) and direct current (DC) power to risk significant and safety-related loads in
support of safety system operation in response to initiating events such as loss of offsite
power, station blackout, and a loss-of-coolant accident with offsite power available. As
such the team selected:

o Emergency diesel generator sequencer

e 4KV breaker manual closure capability

e Train B ultimate heat sink motor control center

e Process analog control cards

Mitigating systems needed to attain safe shutdown. The team reviewed components
required to perform the safe shutdown of the plant. As such the team selected:

Component cooling water pump motor

Auxiliary component cooling water pump motor
Emergency diesel generator room exhaust fans

Dry cooling tower Train A fan motors

Turbine driven essential feedwater pump steam inlet piping (heat trace)
Emergency diesel generator train B control air system
Dry cooling tower train A

Emergency diesel generator room fans

High pressure safety injection pumps

Control room air handling units

Low pressure safety injection pumps

Containment spray pumps
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2.1

2.2

Results of Detailed Reviews for Components

Train A Component Cooling Water Pump Motor

Inspection Scope

The team reviewed the updated safety analysis report, system description, the current
system health report, selected drawings, maintenance and test procedures, and
condition reports associated with the component cooling water pump motors. The team
also performed walkdowns, and conducted interviews with system engineering
personnel to ensure the capability of this component to perform its desired design basis
function. Specifically the team reviewed:

o Schematics and control wiring diagrams of record for the motor feeder breaker.

. Preventive maintenance procedures for the motor.

. Vendor manual, nameplate data, and specifications for the motor.

. Calculations of record and supporting documentation for determining brake
horsepower loads.

. Calculations of record for determining minimum terminal voltage under
design/licensing basis conditions.

. Calculations of record for overcurrent protection settings and alarms.

. Completion of last preventive maintenance work orders.

. Listing of condition reports for the past 3 years involving the component cooling
water pump motor.

. Piping and instrumentation diagram for the component cooling water system.

Findings

No findings were identified.

Train A Auxiliary Component Cooling Water Pump Motor

Inspection Scope

The team reviewed the updated safety analysis report, system description, the current
system health report, selected drawings, maintenance and test procedures, and
condition reports associated with the auxiliary component cooling water pump motors.
The team also performed walkdowns, and conducted interviews with system engineering
personnel to ensure the capability of this component to perform its desired design basis
function. Specifically the team reviewed:

. Schematics and control wiring diagrams of record for the motor feeder breaker.
. Preventive maintenance procedures for the motor.
. Vendor manual, nameplate data, and specifications for the motor.
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. Calculations of record and supporting documentation for determining brake
horsepower loads.

. Calculations of record for determining minimum terminal voltage under
design/licensing basis conditions.

. Calculations of record for overcurrent protection settings and alarms.

. Completion of last preventive maintenance work orders.

. Listing of condition reports for the past three years involving the auxiliary
component cooling water pump motor.

J Piping and instrumentation diagram for the auxiliary component cooling water
system.

Findings

Introduction. The team identified a Green noncited violation of 10 CFR Part 50,
Appendix B, Criterion Ill, “Design Control,” involving four non-conservative design basis
calculations. Specifically, prior to September 28, 2011, the licensee failed to correctly
update four electrical design calculations which incorporate the required brake
horsepower for both the Train A and Train B Auxiliary Component Cooling Water
Pumps.

Description. The team reviewed calculations ECM82-032, “Calculations for Motors
Driven by Emergency Diesel Generators,” ECE91-050, “Degraded Voltage Relay
Setpoint & Plant Load Study,” ECM95-008, “Ultimate Heat Sink Design Basis” and
design basis document W3-DBD-04, “Component Cooling Water & Auxiliary Component
Cooling Water Design Basis Document.” The team determined that various values were
used to evaluate the capability of the auxiliary component cooling water pump motors
under various design basis conditions. As specified in ECE91-050, the values of

240 brake horsepower and 3000 gallons per minute are used as inputs to demonstrate
the capability of the auxiliary component cooling water pumps during a degraded voltage
condition. The team also identified that ECM82-032 determines that the values of 295
brake horsepower and 5850 gallons per minute are required for the auxiliary component
cooling water pump motors based on a bounding, worst accident design flow rate.

The team requested the licensee to provide a justification for the inconsistencies
identified. As a result of the team’s request, the licensee determined that the 240 brake
horsepower value was non-conservative and outdated. The licensee reviewed design
documentation and determined that the value of 295 brake horsepower failed to be
incorporated in four design basis calculations.

On September 28, 2011, the licensee addressed the team’s concern and identified that
the update was not appropriately translated into two electrical design calculations. The
licensee then initiated Condition Report CR-WF3-2011-06737 specifying that they used
a non-conservative value and evaluated the significance on the operability of the system.

On October 3, 2011, the licensee initiated Condition Report CR-WF3-2011-06806,
identifying two additional calculations that had been negatively impacted by the
discrepancy. The licensee performed an additional evaluation to determine the
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significance of this deficiency on the system. The team reviewed the information and
determined that the auxiliary component cooling water system was operable; however,
the condition identified had an adverse impact on the system’s capability. The team
reviewed the immediate and prompt operability determinations, corrective actions
associated with the identified condition as well as the affected calculations (listed below):

. Calculation ECE90-006, “Emergency Diesel Generator Loading and Fuel Oil
Consumption”

o Calculation ECE91-050, “Degraded Voltage Relay Setpoint and Plant Load
Study”

° Calculation ECE91-055, “AC Short Circuit Calculations”

o Calculation MN(Q)9-9, “Wet Cooling Tower Losses During LOCA”

The team identified that design control measures for verifying or checking the adequacy
of design were not implemented. Design changes are required to be subjected to design
control measures commensurate with those applied to the original design.

Analysis. The team determined that the failure to verify the adequacy of the design for
loading the auxiliary component cooling water pumps on the Class 1E Bus in various
design basis calculations was a performance deficiency. This finding was more than
minor because it was associated with the design control attribute of the Mitigating
Systems Cornerstone and affected the cornerstone objective of ensuring the availability,
reliability, and capability of systems that respond to initiating events to prevent
undesirable consequences. Specifically, the inadequate design calculations could have
prevented continued operation of the emergency diesel generator under degraded
voltage, short circuit, and increased fuel oil consumption conditions. In accordance with
NRC Inspection Manual Chapter 0609, Attachment 4, "Phase 1 - Initial Screening and
Characterization of Findings," the issue was determined to have very low safety
significance (Green) because it was a design deficiency confirmed not to result in loss of
operability or functionality. Specifically, the licensee revised the associated calculations
to include the required 295 brake horsepower value and reanalyzed for verification of
operability. This finding did not have a crosscutting aspect because the most significant
contributor did not reflect current licensee performance.

Enforcement. The team identified a Green noncited violation of 10 CFR Part 50,
Appendix B, Criterion Ill, “Design Control,” which states, in part, that “measures shall be
established to assure that applicable regulatory requirements and the design basis are
correctly translated into specifications, drawings, procedures, and instructions.”
Contrary to the above, the licensee failed to ensure that measures were established to
assure that applicable design basis were correctly translated into specifications,
drawings, procedures, and instructions. Specifically, prior to September 28, 2011, the
licensee failed to assure that design basis information associated with loading the
auxiliary component cooling water pumps on the Class 1E Bus was correctly translated
in various design basis calculations. This finding was entered into the licensee’s
corrective action program as Condition Reports CR-WF3-2011-06737 and CR-WF3-
2011-06808. Because this finding is of very low safety significance and has been
entered into the licensee’s corrective action program, this violation is being treated as a
noncited violation consistent with the NRC Enforcement Policy:
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2.3

2.4

NCV 05000382/2011007-01, “Failure to Assure Design Basis Input was Correctly
Translated into Design Basis Calculations.”

Emergency Diesel Generator Sequencer Relays

Inspection Scope

The team reviewed the updated safety analysis report, system description, the current
system health report, selected drawings, maintenance and test procedures, and
condition reports associated with the emergency diesel generator operating signals
under both accident and non-accident conditions. The team also performed walkdowns,
and conducted interviews with system engineering personnel to ensure the capability of
this component to perform its desired design basis function. Specifically the team
reviewed:

Updated safety analysis report commitments.

Emergency diesel generator sequencer circuit diagram.

System one line and schematic diagrams.

Sizing and rating specifications for ground fault protection components.
Calculations for normal and accident loading and degraded voltage conditions.
Post modifications acceptance testing and inspection procedures.

Emergency diesel generator alarm operator response procedures.

Waterford 3 fire hazards analysis.

Findings
No findings were identified.

Low Pressure Safety Injection Pump, SI-MPMP 0001B

Inspection Scope

The team reviewed the updated safety analysis report, system description, the current
system health report, selected drawings, maintenance and test procedures, and
condition reports associated with the B Train Low Pressure Safety Injection Pump. The
team also performed walkdowns, and conducted interviews with system engineering
personnel to ensure the capability of this component to perform its desired design basis
function. Specifically, the team reviewed:

. Safety-related calculations addressing required low pressure safety injection
pump performance requirements during design bases accidents.

. Recent system health reports and selected condition evaluations and corrective
actions, to assess the current condition of the equipment.

. Calculations addressing the uncertainties of the instruments used to verify pump

performance during required technical specification surveillances with focus on
the measurement of pump flow, including flow element uncertainty, and
associated developed head.
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2.5

b.

2.6

. Quarterly and full flow surveillance procedures and test results used to monitor
potential low pressure safety injection pump degradation.

Findings
No findings were identified.

Control Room Air Handling Units

Inspection Scope

The team reviewed the updated safety analysis report, system description, the current
system health report, selected drawings, maintenance and test procedures, and
condition reports associated with the control room air handling units. The team also
performed walkdowns, and conducted interviews with system engineering personnel to
ensure the capability of this component to perform its desired design basis function.
Specifically, the team reviewed:

. System health reports, conditions reports and associated corrective actions.

o Design Change number 01150338, (Installed ductwork access panels for valves
HVC-101 and HVC-102, thereby improving testability of system for leakage).

. Engineering Request ER-W3-2006-0111, (Design change to control room
ventilation unit low differential pressure auto-start logic circuitry).

. Selected test results for surveillance procedures:

o HVC-101 & HVC-102 leak test.
o Control room air conditioning system surveillance.
o Control room pressure test.

o Calculations addressing control room air handling units, (fan capacities, ductwork
sizing and losses, required motor size).

Findings
No findings were identified.

Containment Spray Pump

Inspection Scope

The team reviewed the updated safety analysis report, system description, the current
system health report, selected drawings, maintenance and test procedures, and
condition reports associated with the Train B Containment Spray Pump. The team also
performed walkdowns, and conducted interviews with system engineering personnel to
ensure the capability of this component to perform its desired design basis function.
Specifically, the team reviewed:

. Safety-related calculations addressing required containment spray pump
performance requirements during design bases accidents.
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. Calculations addressing the uncertainties of the instruments used to verify pump
performance during required technical specification surveillances with focus on
the measurement of pump flow and associated developed head.

. The calculation to evaluate flow uncertainty for the heat removal low flow alarm
setpoint.

. Quarterly and full flow surveillance procedures and test results used to monitor
potential containment spray pump degradation.

. Recent health reports and selected condition reports and associated corrective
actions.

. Waterford 3 Station response to NRC Bulletin 88-04, “Potential Safety-Related
Pump Loss.”

° Waterford 3 Station evaluation of NRC Information Notice 97-90, “Use of
Nonconservative Acceptance Criteria in Safety-Related Pump Surveillance
Tests.”

Findings

The team identified two findings associated with the containment spray pumps.

1. Introduction. The team identified a Green noncited violation of 10 CFR Part 50,
Appendix B, Criterion XI, “Test Control,” involving the failure to establish a test
procedure that demonstrated the containment spray pump performance required to
mitigate the impact of design basis accidents. As a result the design basis accident
pump verification was incomplete.

Description. The team determined that the licensee did not have a methodology for
performing the required design basis accident pump verification for the containment
spray pumps. This test requires running the pump in higher flow rate regimes than
the standard inservice tests and the utilization of test instruments with greater
accuracy and less uncertainty than those installed in the plant.

Analysis. The team determined that the failure to either have a stand-alone design
basis accident containment spray pump verification test or to have it adequately
incorporated into the in-service testing requirements was a performance deficiency.
This finding was more than minor because it was associated with the design control
attribute of the Mitigating Systems Cornerstone and affected the cornerstone
objective of ensuring the availability, reliability, and capability of systems that
respond to initiating events to prevent undesirable consequences. Specifically,
neither the design basis analysis nor related in-service test surveillances, accounted
for the inherent uncertainty of the flow element in the overall instrument uncertainty
evaluation. In accordance with NRC Inspection Manual Chapter 0609, Attachment 4,
"Phase 1 - Initial Screening and Characterization of Findings," the issue was
determined to have very low safety significance (Green) because it was not a design
or qualification deficiency, did not represent a loss of system safety function, and did
not screen as potentially risk significant due to a seismic, flooding, or severe weather
initiating event. This finding did not have a crosscutting aspect because the most
significant contributor did not reflect current licensee performance.
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Enforcement. The team identified a Green noncited violation of 10 CFR Part 50,
Appendix B, Criterion XI, “Test Control,” which states, in part, “A program shall be
established to assure that all testing required to demonstrate that structures,
systems, and components will perform satisfactorily in service is identified and
performed in accordance with written test procedures which incorporate acceptance
limits contained in applicable documents.” Contrary to the above, the licensee failed
to assure that all testing required to demonstrate that structures, systems, and
components will perform satisfactorily in service is identified and performed in
accordance with written test procedures which incorporate acceptance limits
contained in applicable documents. Specifically, as of October 4, 2011, the licensee
did not have an adequate test procedure to verify containment spray pump design
basis accident performance requirements. This finding was entered into the
licensee’s corrective action program as Condition Report CR-WF3-2011-06852.
Because this finding is of very low safety significance and has been entered into the
licensee’s corrective action program, this violation is being treated as a noncited
violation, consistent with the NRC Enforcement Policy: NCV 05000382/2011007-02,
“Failure to Establish an Adequate Containment Spray Pump Design Basis
Verification Surveillance Test.”

Introduction. The team identified a Green noncited violation of 10 CFR Part 50,
Appendix B, Criterion Ill, “Design Control,” involving the failure to provide an
adequate basis for extrapolation of vendor supplied pump net positive suction head
values.

Description. The team reviewed calculation EMCO07-001 as a sample calculation for
both the low pressure safety injection pumps and the containment spray pumps. In
addition, because the high pressure safety injection pump net positive suction head
evaluation was included in the calculation, the high pressure safety injection pump
analysis was also evaluated. The team determined that the high pressure safety
injection pump was the most challenged regarding margin to available net positive
suction head. However, the licensee failed to obtain additional pump vendor net
positive suction head data, or to provide justification for the extrapolation performed
in calculation EMCO07-007, for all analyzed pumps.

Analysis. The team determined that the failure to provide adequate justification for
extrapolation of net positive suction head values beyond those provided in the
certified pump vendor data was a performance deficiency. This finding was more
than minor because it was associated with the design control attribute of the
Mitigating Systems Cornerstone and affected the cornerstone objective of ensuring
the availability, reliability, and capability of systems that respond to initiating events
to prevent undesirable consequences. Specifically, potential pump cavitation at
higher than analyzed or vendor-approved operation, could have rendered mitigating
equipment (i.e., pumps) to fail. In accordance with NRC Inspection Manual Chapter
0609, Attachment 4, "Phase 1 - Initial Screening and Characterization of Findings,"
the issue was determined to have very low safety significance (Green) because it
was a design deficiency confirmed not to result in loss of operability or functionality.
Specifically, the licensee performed additional analyses to assure that the pumps
could safely operate in the required flow regimes. This finding did not have a

-16 - Enclosure



crosscutting aspect because the most significant contributor did not reflect current
licensee performance.

Enforcement. The team identified a Green noncited violation of 10 CFR Part 50,
Appendix B, Criterion Ill, “Design Control,” which states, in part, that “measures shall
be established to assure that applicable regulatory requirements and the design
bases are correctly translated into specifications, drawings, procedures, and
instructions.” Contrary to the above, the licensee failed to ensure that measures
were established to assure that applicable design basis were correctly translated into
specifications, drawings, procedures, and instructions. Specifically, as of October 4,
2011, the licensee extrapolated the values for required pump net positive suction
head beyond those provided in vendor certified curves without adequate analysis or
justification. Consequently, the licensee, per the station-approved net positive
suction head analysis, could have operated the safety-related pumps in beyond-
analyzed or vendor-approved flow regimes. This finding was entered into the
licensee’s corrective action program as Condition Report CR-WF3-2011-06870.
Because this finding is of very low safety significance and has been entered into the
licensee’s corrective action program, this violation is being treated as a noncited
violation consistent with the NRC Enforcement Policy: NCV 05000382/2011007-03,
“Failure to Provide an Adequate Basis for Extrapolation of Vendor Supplied Pump
Net Positive Suction Head Values.”

Reactor Coolant Pump Seal Package and Related Components

Inspection Scope

The team reviewed the updated safety analysis report, system description, the current
system health report, selected drawings, maintenance and test procedures, and
condition reports associated with the reactor coolant pump seal packages, including the
thermal barrier heat exchanger. The team also conducted interviews with system
engineering personnel to ensure the capability of this component to perform its desired
design basis function. Specifically, the team reviewed:

. Discussions with reactor coolant system engineers regarding reactor coolant
pump modifications including:
o Reactor coolant pump seal history, with focus on vapor seal design
changes.
o Heat exchanger modifications.
o Reactor Coolant Pump 2B gasket leaks.

. Corrective action reports including the root cause evaluation for the Reactor
Coolant Pump 2B seal leakage.

o Engineering Change EC number 21253, “Eliminate Reactor Coolant Pump Vapor
Stage Seal from Operating at Low Pressure 1B.”

. Calibration reports for the controlled bleed-off and component cooling seal water

return temperature loops.
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2.8

Findings

No findings were identified.

Train B Ultimate Heat Sink Motor Control Center, 3B315-S

Inspection Scope

The team reviewed the updated safety analysis report, system description, the current
system health report, selected drawings, maintenance and test procedures, and
condition reports associated with Train B Ultimate Heat Sink Motor Control Center
3B315-S. The team also performed walkdowns, and conducted interviews with system
engineering personnel to ensure the capability of this component to perform its desired
design basis function. Specifically, the team reviewed:

One-line diagrams and design basis documents for the dry cooling tower and the
electrical distribution system serving the equipment, to identify requirements and
interfaces.

Voltage drop calculations to verify sufficient voltage would be available at
individual component control devices under design basis conditions.

Engineering specifications for the motor control center to assess its suitability for
the application.

System health reports, selected condition evaluations, and corrective actions to
assess the current condition of the equipment.

Maintenance procedures and records to assess whether the components were
being maintained in accordance with procedures and vendor recommendations.
Material condition, based on visual non-intrusive inspection of readily accessible
equipment at power, including supporting, structures, systems, and components.
Potential vulnerability to hazards, including tornado missiles, flooding and
probable maximum precipitation events, and drainage features for mitigating
flooding.

Interfaces with supporting equipment, including the 4160/480 Vac station service
transformer serving the motor control center.

Findings

The team identified two findings involving the ultimate heat sink motor control centers.

1.

Introduction. The team identified a Green noncited violation of 10 CFR Part 50,
Appendix B, Criterion V, “Instructions, Procedures, and Drawings,” involving the
failure to have preventive maintenance procedures or records, beyond external non-
intrusive visual inspections, for the medium voltage aluminum to copper connections
to the 4160/480 Vac station service transformers that serve their respective ultimate
heat sink motor control centers.

Description. Aluminum to copper connections were installed between the medium
voltage field cables, which are aluminum, and the copper leads of the station service
transformer associated with the ultimate heat sink motor control centers. Galvanic
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corrosion between aluminum and copper is a known interaction (the aluminum acts
like a sacrificial anode), and degradation at the connection of dissimilar conductors is
a potential concern regarding fire, overheating, and unanalyzed voltage drop
resulting from the resistance of a degraded connection. In addition, if the connection
is subjected to thermal cycling, the connection can loosen over time as a result of the
different coefficients of thermal expansion for aluminum and copper. The
transformer is outdoors in an open cooling tower cell and is exposed to high humidity
conditions therefore moisture intrusion is also be a concern.

To assess the effectiveness of the licensee’s preventive maintenance for this
configuration, the team reviewed work order 51662460 (11/10/2009), “Inspect and
Clean Transformer,” which states in steps 9.2.2 and 9.2.3: “Inspect transformer
terminals for corrosion,” with the acceptance criteria: “Transformer terminals are free
of corrosion buildup,” and: “all exposed electrical connections are tight.” No further
details were presented or referenced in the work orders.

Similarly, Maintenance Procedure ME-004-085, “Sealed, Dry Type, Gas Filled
Station Service Transformers,” Revision 7 included step 9.2.2, “Inspect transformer
terminals for evidence of overheating or corrosion” (Acceptance criteria: Transformer
terminals are free of corrosion build up) and step 9.2.2.1: “If required, then clean
terminals and apply coat of NO-OX-ID-A grease.” Discussions with the licensee
indicated that the reference to NO-OX-ID-A grease applies only to the copper-to-
copper connections on the transformer, and other procedures prescribe allowable
joint compounds for aluminum-to-copper connections.

Even if the conductors were exposed and visible for inspection, aluminum oxide is
not readily visible and the oxide forms rapidly when exposed to air. Therefore, a
visual inspection alone may not be effective. In addition, the use of an appropriate
joint compound on aluminum/copper connections typically requires that the
compound be wire-brushed in while cleaning the connection, then the compound
reapplied after cleaning. Because aluminum oxide forms rapidly, it is necessary to
protect the surface with the compound while brushing. No such procedural
directions were presented or referenced in the work order or preventive maintenance
instructions reviewed by the team. From discussions with the licensee, the team
concluded that at least since startup, these connections have not been subjected to
preventive maintenance activities specifically appropriate for aluminum/copper
connections.

Analysis. The team determined that the failure to provide suitable acceptance
criteria and instructions in preventive maintenance procedures and work orders
applicable to the aluminum/copper electrical connections to the transformers was a
performance deficiency. This finding was more than minor because it was
associated with the design control attribute of the Mitigating Systems Cornerstone
and affected the cornerstone objective of ensuring the availability, reliability, and
capability of systems that respond to initiating events to prevent undesirable
consequences. Specifically, inadequate preventive maintenance of the
aluminum/copper connections could lead to degradation of the electrical connections
to the station service transformer and loss of the ultimate heat sink. In accordance
with NRC Inspection Manual Chapter 0609, Attachment 4, "Phase 1 - Initial
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Screening and Characterization of Findings," the issue was determined to have very
low safety significance (Green) because it was not a design or qualification
deficiency, did not represent a loss of system safety function, and did not screen as
potentially risk significant due to a seismic, flooding, or severe weather initiating
event. This finding did not have a crosscutting aspect because the most significant
contributor did not reflect current licensee performance.

Enforcement. The team identified a Green noncited violation of 10 CFR Part 50,
Appendix B, Criterion V, “Instructions, Procedures, and Drawings,” which states,
“Activities affecting quality shall be prescribed by documented instructions,
procedures, or drawings, of a type appropriate to the circumstances and shall be
accomplished in accordance with these instructions, procedures, or drawings.
Instructions, procedures, or drawings shall include appropriate quantitative or
qualitative acceptance criteria for determining that important activities have been
satisfactorily accomplished.” Contrary to the above, the licensee failed to include
appropriate qualitative acceptance criteria in procedures for determining that
important activities have been satisfactorily accomplished. Specifically, as of
October 7, 2011, when developing and implementing preventive maintenance
procedures and work orders for transformers and electrical connections, the licensee
failed to provide specific acceptance criteria and instructions addressing the potential
vulnerability of these connections to degradation from galvanic reaction or differential
thermal expansion, particularly in a high humidity outdoor environment. This finding
was entered into the licensee’s corrective action program as Condition Report CR-
WF3-2011-06832. Because this finding is of very low safety significance and has
been entered into the licensee’s corrective action program, this violation is being
treated as a noncited violation consistent with the NRC Enforcement Policy: NCV
05000382/2011007-04, “Failure to Provide Adequate Preventive Maintenance
Procedures for Aluminum/Copper Electrical Connections to the Ultimate Heat Sink
Transformers.”

Introduction. The team identified a Green noncited violation of 10 CFR Part 50,
Appendix B, Criterion Ill, “Design Control,” involving the failure to establish and
maintain an analysis supporting the adequacy of a single, four-inch diameter
overflow (bulkhead) drain for protecting the ultimate heat sink motor control center
from flooding during a design basis probable maximum precipitation event.

Description. The motor control centers serving the dry cooling tower and wet cooling
tower fans are mounted on an elevated concrete pad located at the lowest floor
elevation of the exposed outdoor cooling tower cells. Design basis flooding events
include probable maximum precipitation. The licensee had previously determined
that the acceptable limit for flooding of the motor control center was 18 %z inches
above the cell floor.

Updated Safety Analysis Report Section 2.4.2.3.3 states: “The safety-related
equipment in Cooling Tower areas “A” and “B” are Motor Control Centers 3A315-S
and 3B315-S, and Transformers A and B. To further preclude the possibility of
flooding the motor control centers and the transformers, openings are provided for
their respective dry cooling tower cubicles. These openings will drain water from the
cubicle in the event of localized drain clogging in the dry cooling tower cells.” Based
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on this statement, the team concluded that the single four-inch bulkhead opening in
the cell wall is credited for protecting the motor control centers from flooding.

The team determined that the licensee failed to translate design requirements of the
ultimate heat sink motor control center into specifications, drawings, procedures, and
instructions. Specifically, the licensee failed to ensure the sizing of the four-inch
bulkhead drain was adequate to protect the motor control center from flooding.

Analysis. The team determined that the failure to establish and maintain an analysis
supporting the adequacy of a single four-inch overflow (bulkhead) drain for protecting
the ultimate heat sink motor control center from flooding during a design basis
probable maximum precipitation event was a performance deficiency. This finding
was more than minor because it was associated with the design control attribute of
the Mitigating Systems Cornerstone and affected the cornerstone objective of
ensuring the availability, reliability, and capability of systems that respond to initiating
events to prevent undesirable consequences. Specifically, the design basis analysis
for the four-inch bulkhead drain did not ensure that the motor control center would be
adequately protected during a probable maximum precipitation event. In accordance
with NRC Inspection Manual Chapter 0609, Attachment 4, “Phase 1 — Initial
Screening and Characterization of Findings,” the issue was determined to have very
low safety significance (Green) because it was a design or qualification deficiency
confirmed not to result in loss of operability or functionality. Specifically, the licensee
performed calculations to justify the adequacy of the installed bulkhead drain for the
probable maximum precipitation event. This finding did not have a crosscutting
aspect because the most significant contributor did not reflect current licensee
performance.

Enforcement. The team identified a Green noncited violation of 10 CFR Part 50,
Appendix B, Criterion Ill, “Design Control,” which states, in part, that “measures shall
be established to assure that applicable regulatory requirements and the design
bases are correctly translated into specifications, drawings, procedures, and
instructions. The design control measures shall provide for verifying or checking the
adequacy of design, such as by the performance of design reviews, by the use of
alternate or simplified calculational methods, or by the performance of a suitable
testing program.” Contrary to the above, the licensee failed to ensure that measures
were established to assure that applicable design basis were correctly translated into
specifications, drawings, procedures, and instructions. Specifically, prior to October
7, 2011, the licensee failed to establish and maintain an analysis supporting the
adequacy of a single four-inch overflow (bulkhead) drain for protecting the ultimate
heat sink motor control center from flooding during a design basis probable
maximum precipitation event. Failure of the motor control center as a result of
flooding from the probable maximum precipitation event could result in the loss of the
associated ultimate heat sink because the motor control center serves both the dry
cooling tower and wet cooling tower fan motors. This finding was entered into the
licensee’s corrective action program as Condition Report CR-WF3-2011-06701.
Because this finding is of very low safety significance and has been entered into the
licensee’s corrective action program, this violation is being treated as a noncited
violation consistent with the NRC Enforcement Policy: NCV 5000382/2011007-05,
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2.9

2.10

“Failure to Establish an Analysis to Support the Adequacy of the Four Inch Bulkhead
Drain to Protect the Ultimate Heat Sink During Flood Events.”

Process Analog Control System Cards

Inspection Scope

The team reviewed the updated safety analysis report, system description, the current
system health report, selected drawings, maintenance and test procedures, and
condition reports associated with the process analog control system cards. The team
also performed walkdowns, and conducted interviews with system engineering
personnel to ensure the capability of this component to perform its desired design basis
function. Specifically, the team reviewed:

. Card calibration as documented in Condition Report CR-WF3-2009-01052.

. Recent corrective action history for selected process analog control system
cards. Specifically, the team selectively reviewed the card failure history, a
sample of condition reports, condition evaluations, corrective actions, and extent

of condition.

° Loop diagrams; vendor manuals, bulletins, and correspondence; troubleshooting
procedures, and grounding/shielding configurations.

. The diversity of the anticipated transient without scram mitigation system

hardware relative to the reactor trip, and engineered safety features
implementation, to assess conformance to the licensee’s anticipated transient
without scram submittal and to assess any impact of card failures on anticipated
transient without scram functions.

. Replacement of NTD cards with dual driver NTD cards as documented in
Condition Reports CR- WF3-2011-01228 and CR-WF3-2011-05531.

o Dry cooling tower fan issues as documented in Condition Report
CR-WF3-2011-01356.

. Reclassification of the process analog control system cards as documented in

Condition Reports CR-WF3-2011-00288, A/R 58215, 58224, 58981.
Findings
No findings were identified.

Emergency Diesel Generator Room Exhaust Fan Motors

Inspection Scope

The team reviewed the updated safety analysis report, system description, the current
system health report, selected drawings, maintenance and test procedures, and
condition reports associated with the emergency diesel generator room exhaust fan
motors. The team also performed walkdowns, and conducted interviews with system
engineering personnel to ensure the capability of this component to perform its desired
design basis function. Specifically, the team reviewed:
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2.1

One-line diagrams and design basis documents for the electrical distribution
system serving the equipment, to identify requirements and interfaces.
Brake horsepower load, to verify consistency with emergency diesel generator
loading.

Voltage drop calculations, to verify sufficient voltage would be available at
individual component control devices under design basis conditions.
Maintenance procedures and records to ensure the components are being
maintained in accordance with vendor recommendations.

Potential vulnerability to hazards, including flooding, wind, and seismic
interaction.

Control wiring diagrams, to selectively confirm implementation of functional
requirements.

Functional test procedures, surveillance procedures, and results to confirm
adequate performance of instrumentation and control functions.

Findings

No findings were identified.

Train A Dry Cooling Tower Fan Motors

Inspection Scope

The team reviewed the updated safety analysis report, system description, the current
system health report, selected drawings, maintenance and test procedures, and
condition reports associated with the Train A Dry Cooling Tower fan motors. The team
also performed walkdowns, and conducted interviews with system engineering
personnel to ensure the capability of this component to perform its desired design basis
function. Specifically, the team reviewed:

One-line diagrams and design basis documents for the fans and the electrical
distribution system serving the equipment.

Brake horsepower load, to verify consistency with emergency diesel generator
loading.

Voltage drop calculations to verify sufficient voltage would be available at
individual component control devices under design basis conditions.

Electrical protection to assess vulnerability to premature trip.

System health reports, selected condition evaluations and corrective actions.
Maintenance procedures and records.

Material condition and installation configuration.

Potential vulnerability to hazards, including tornado missiles; tornado winds and
differential pressure; and seismic interaction.

Control wiring diagrams to selectively confirm implementation of functional
requirements.

Functional test procedures, surveillance procedures, and results.
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Findings

Introduction. The team identified a Green violation of 10 CFR Part 50, Appendix B,
Criterion 111, “Design Control,” involving the failure to establish and maintain an analysis
of the effects of reverse rotation of the dry cooling tower fan resulting from tornado or
extreme winds (including hurricane winds) and a failure to evaluate the potential for
premature trip from overcurrent protection or excessive torque on the shaft.

Description. The updated safety analysis report states that: “All dry cooling tower
components are designed for safe shutdown earthquake loads and the maximum
pressure differentials caused by the design tornado.”

Updated Safety Analysis Report Section 9.2.5.2: states that: “The dry cooling tower fans
can be started and shutoff automatically to maintain the component cooling water
system temperature between 88 deg F and 92 deg F.”...”Electrical cooling tower loads
will automatically be sequenced on the diesel generators in case of loss of offsite
power.”

Updated Safety Analysis Report Section 9.2.5.3 assumes a loss of offsite power and
failure of one emergency diesel generator during a design basis tornado.

The team determined there is no mechanical or electrical feature to prevent reverse
rotation (windmilling) of the dry cooling tower fans. So if the fan is idle, then subjected to
reverse rotation from a tornado or severe wind event, then started automatically (on low
temperature or a loss of offsite power signal), the starting current under these reverse
rotation conditions could approach or exceed the trip setting and trip the fans
prematurely on overcurrent. If this were to occur, the fan circuit breakers would require
manual reset at the motor control centers in the outdoor dry cooling tower cells before
additional starting attempts could be accomplished. There is also potential for excessive
torque on the shaft if the fans are started with extreme reverse rotation. The licensee
failed to provide an analysis of this postulated condition.

Analysis. The team determined that the failure to establish and maintain an analysis
supporting the ability of the dry cooling tower fan motors to operate successfully during
and following a design basis tornado event was a performance deficiency. This finding
was more than minor because it was associated with the design control attribute of the
Mitigating Systems Cornerstone and affected the cornerstone objective of ensuring the
availability, reliability, and capability of systems that respond to initiating events to
prevent undesirable consequences. Specifically, the design basis analysis did not
ensure that the dry cooling tower fan motors would perform as required under reverse
rotation conditions, without premature trip, during a design basis tornado. In accordance
with NRC Inspection Manual Chapter 0609, Attachment 4, “Phase 1 — Initial Screening
and Characterization of Findings,” the issue was determined to have very low safety
significance (Green) because it was a design or qualification deficiency confirmed not to
result in loss of operability or functionality. Specifically, the licensee prepared an
evaluation of the effect on fan motor starting current and duration for reverse rotation
conditions. For reverse rotation conditions that would extend the locked rotor current
time by a factor of two, the licensee’s analysis showed ample margin for the
instantaneous trip settings from the magnetic-only breaker and the thermal overload
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protection, such that premature trip would be precluded. This finding did not have a
crosscutting aspect because the most significant contributor did not reflect current
licensee performance.

Enforcement. The team identified a Green violation of 10 CFR Part 50, Appendix B,
Criterion 1ll, “Design Control,” which states, in part, that “measures shall be established
to assure that applicable regulatory requirements and the design basis are correctly
translated into specifications, drawings, procedures, and instructions. The design
control measures shall provide for verifying or checking the adequacy of design, such as
by the performance of design reviews, by the use of alternate or simplified calculational
methods, or by the performance of a suitable testing program.” Contrary to the above,
the licensee failed to ensure that measures were established to assure that applicable
design basis were correctly translated into specifications, drawings, procedures, and
instructions. Specifically, prior to October 7, 2011, the licensee failed to analyze the dry
cooling tower fan motors for premature trip as a result of reverse rotation caused by a
tornado event that could result in the loss of the dry cooling tower heat removal
capability. This finding was entered into the licensee’s corrective action program as
Condition Report CR-WF3-2011-06850. Because this finding is of very low safety
significance and has been entered into the licensee’s corrective action program, this
violation is being treated as a noncited violation consistent with the NRC Enforcement
Policy: NCV 5000382/2011007-06, “Failure to Establish an Analysis of the Effect of
Reverse Rotation of Dry Cooling Tower Fan Motors Resulting from a Tornado Event.”

Turbine Driven Essential Feedwater Pump Steam Inlet Piping Heat Tracing

Inspection Scope

The team reviewed the updated safety analysis report, system description, the current
system health report, selected drawings, maintenance and test procedures, and
condition reports associated with the essential feedwater pump steam inlet piping heat
tracing. The team also performed walkdowns, and conducted interviews with system
engineering personnel to ensure the capability of this component to perform its desired
design basis function. Specifically, the team reviewed:

. Selected assumptions, design inputs, and methodology used in the licensee’s
analysis that determined the minimum temperatures required for limiting the
amount of condensation volume in the piping, so as to prevent adverse dynamic
effects on the control system and piping system during startup of the turbine
driven essential feedwater water pump.

. Piping isometric drawings to selectively confirm that the installed configuration
was in agreement with the assumptions in the analysis.

. Electrical loading calculations, to verify sufficient load margin on the 120 Vac
branch circuits.

. Maintenance procedures and records to assess whether the heat tracing was
maintained in accordance with vendor recommendations.

. Material condition and installation configuration for selected thermocouples, the

heat trace panel, and devices installed within the panel.
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2.14

) Functional test procedures, surveillance procedures, and results to assess
adequate performance of instrumentation and control functions.

Findings
No findings were identified.

Emergency Diesel Generator Fuel Qil Transfer Pump

Inspection Scope

The team reviewed the updated safety analysis report, system description, the current
system health report, selected drawings, maintenance and test procedures, and
condition reports associated with the emergency diesel generator fuel oil transfer pump.
The team also performed walkdowns, and conducted interviews with system engineering
personnel to ensure the capability of this component to perform its desired design basis
function. Specifically, the team reviewed:

. Piping, instrumentation, and structural drawings.

. Fuel oil tank sizing related to meeting technical specification requirements for
adequate volume.

. Instrumentation calculations and completed calibrations for tank level
measurement.

. Required specifications for buried tank.

. Completed surveillances performed to satisfy technical specifications
surveillance requirements.

. Required fuel oil transfer pump cross-connect capability and associated
procedures.

. Required fuel oil transfer pump design to prevent turbulence.

Findings

No findings were identified.

Emergency Diesel Generator Air Start Systems

Inspection Scope

The team reviewed the updated safety analysis report, system description, the current
system health report, selected drawings, maintenance and test procedures, and
condition reports associated with the emergency diesel generator air start systems. The
team also performed walkdowns, and conducted interviews with system engineering
personnel to ensure the capability of this component to perform its desired design basis
function. Specifically, the team reviewed:

. Piping and instrumentation drawings.
. Air sizing calculation to ensure adequate air flow for starting .
. Air start/stop control logic.
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Required specifications for DC solenoid valves.

. Completed surveillances of the emergency diesel generator system.
Airflow measurement tests to ensure air receiver capacity was in accordance
with design.

. Corrective actions addressing air compressor performance, maintenance, and

operability evaluations.
Findings
No findings were identified.

Dry Cooling Towers (ACCMPMP0001 and CCMPMP0001)

Inspection Scope

The team reviewed the updated safety analysis report, system description, the current
system health report, selected drawings, maintenance and test procedures, and
condition reports associated with the dry cooling towers. The dry cooling towers provide
safety-related cooling for both the component cooling water and the auxiliary component
cooling water systems. The team also performed walkdowns, and conducted interviews
with system engineering personnel to ensure the capability of this component to perform
its desired design basis function. Specifically, the team reviewed:

Piping and instrumentation drawings.

Component cooling water pump and driver.

Auxiliary component cooling water pump and driver.

Preventative maintenance records for the dry cooling tower fan gear motors.

Surveillances performed for the component cooling water system and the

auxiliary component cooling water system.

. Vendor guidance for maintenance and operation of component cooling water and
auxiliary component cooling water pumps and motors.

. Calculations used to evaluate inservice testing and design basis test
performance requirements (includes instrument uncertainties coupled with
performance requirements).

. Corrective actions associated with the dry cooling tower, component cooling

water, and auxiliary component cooling water systems addressing heat sink

performance, maintenance, and operability determinations.

Findings

Introduction. The team identified a Green noncited violation of 10 CFR Part 50,
Appendix B, Criterion Ill, “Design Control,” involving the failure to provide adequate
temperature limits for the auxiliary component cooling water pump bearings.
Specifically, the engineering justification for increasing the high temperature alarm
setpoints and establishing a high temperature trip for the motors was based on incorrect
vendor guidance.
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Description. During a review of the auxiliary component cooling water system, the
team noted that the motor bearing high temperature alarm was changed from a value
of 160 degrees Fahrenheit to a value of 180 degrees Fahrenheit. This increase in
alarm temperature resulted from both Train A and Train B historically operating at

a temperature closer to 175 degrees Fahrenheit. A shutdown limit of

203 degrees Fahrenheit has been imposed since operation began and remained
unchanged. The high temperature alarm setpoint serves as a notification to operators
that the bearing (or associated oil) is degrading.

In the summer months of 2009 and 2010, operations personnel at the plant noted that
inboard bearing temperatures on the Train B motor exceeded the newly established

high temperature alarm setpoint of 180 degrees Fahrenheit (approximately

180 - 182 degrees Fahrenheit). The engineering justification for increasing the

motor bearing high temperature setpoints from 160 degrees Fahrenheit to 180 degrees
Fahrenheit was based on information obtained from the pump vendor manual. However,
the pump bearings were manufactured by Kingsbury, Incorporated, whereas the motor
bearings were manufactured by Milwaukee Bearing Company.

The team determined that engineering personnel failed to translate design requirements
of the auxiliary component cooling water motor bearings into specifications, drawings,
procedures, and instructions. The change in bearing alarm temperature occurred in
2008, and high temperature alarms were again evaluated during the summer months of
2009 and 2010. The team determined that the licensee had recent opportunities to
ensure the high bearing temperature limits had an adequate technical basis and the
violation was indicative of current performance. However, the licensee did not use
conservative assumptions in decision making and adopt a requirement to demonstrate
that the proposed action is safe in order to proceed rather than a requirement to
demonstrate that it is unsafe in order to disapprove the action. The licensee performed
an engineering calculation to justify the motor bearing temperature limits and has
contacted the manufacturer and vendor of the bearings to obtain guidance for motor
bearings.

Analysis. The team determined that the failure to provide an adequate basis for
increasing the high bearing temperature alarm setpoints and establishing a high
temperature motor trip criterion was a performance deficiency. This finding was more
than minor because it was associated with the design control attribute of the Mitigating
Systems Cornerstone and affected the cornerstone objective of ensuring the availability,
reliability, and capability of systems that respond to initiating events to prevent
undesirable consequences. In accordance with NRC Inspection Manual Chapter 0609,
Attachment 4, “Phase 1 — Initial Screening and Characterization of Findings,” the issue
was determined to have very low safety significance (Green) because it was a design or
qualification deficiency confirmed not to result in loss of operability or functionality.
Specifically, the licensee performed an engineering justification for the bearing
temperatures based on industry guidance. This finding was determined to have a cross-
cutting aspect in the area of human performance associated with the decision making
component because the licensee did not use conservative assumptions in decision
making and adopt a requirement to demonstrate that the proposed action is safe in order
to proceed rather than a requirement to demonstrate that it is unsafe in order to
disapprove the action [H.1(b)].
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3.1

3.2

Enforcement. The team identified a Green noncited violation of 10 CFR Part 50,
Appendix B, Criterion Ill, “Design Control,” which states, in part, that “measures shall be
established to assure that applicable regulatory requirements and the design basis are
correctly translated into specifications, drawings, procedures, and instructions.”
Contrary to the above, the licensee failed to ensure that measures were established to
assure that applicable design basis were correctly translated into specifications,
drawings, procedures, and instructions. Specifically, prior to October 7, 2011, the
licensee did not have an adequate technical basis for increasing the auxiliary component
cooling water pump motor bearing temperature alarm setpoints or establishing an upper
limit on motor bearing temperature, which directed operators to secure the pump. This
finding was entered into the licensee’s corrective action program as Condition Report
CR-WF3-2011-06573. Because this finding is of very low safety significance and has
been entered into the licensee’s corrective action program, this violation is being treated
as a non-cited violation consistent with the NRC Enforcement Policy: NCV
5000382/2011007-07, “Failure to Provide an Adequate Basis for Temperature Limits of
Auxiliary Component Cooling Water Pump Motor Bearings.”

Results of Reviews for Operating Experience

Inspection of Generic Letter 1996-01 — Testing of Safety-Related Logic Circuits

Inspection Scope

The team reviewed the licensee’s responses to Generic Letter 96-01, “Testing of Safety-
Related Logic Circuits,” and their compliance with the commitments specified in the
responses. The team reviewed the Generic Letter 96-01 Program Document, the
validity of logic circuit testing, as well as inspecting electrical contacts in safety-related
logic circuits. The team reviewed the schedule of inspection and testing as well
surveillance procedures.

Findings
No findings were identified.

Inspection of Information Notice 2007-09 — Equipment Operability Under Degraded
Voltage Conditions

Inspection Scope

The team reviewed the licensee’s evaluation of NRC Information Notice 2007-09,
“Equipment Operability Under Degraded Voltage Conditions,” to verify that the review
adequately addressed the industry operating experience. The team verified that the
licensee’s review documented on Condition Report HQN-2007-0863 adequately
addressed the issues in the information notice. The team verified that the licensee
assured that emergency diesel generators’ minimum voltage under degraded voltage
conditions is sufficient and adequate to ensure operability, and that the specified
surveillance requirement minimum required voltage was above the calculated minimum
voltage required for component operability.
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3.3

3.4

3.5

Findings
No findings were identified.

Inspection of Information Notice 2003-06 — Failure of Safety-Related Linestarter Relays
at San Onofre Nuclear Generating Station

Inspection Scope

The team reviewed the licensee’s evaluation of NRC Information Notice 2003-06,
“Failure of Safety-Related Linestarter Relays at San Onofre Nuclear Generating
Station,” to verify that the review adequately addressed the industry operating
experience. The team verified that the licensee’s review documented on

Condition Report LO-NOE-2004-0028 adequately addressed the issues in the
information notice. The team verified that the licensee evaluated the degradation
introduced by the use of excessive amounts of trichloroethane-based cleaners during
preventive maintenance and that corrective actions were implemented.

Findings
No findings were identified.

NRC Bulletin 1988-04 - Potential Safety-Related Pump Loss

Inspection Scope

The team reviewed the licensee’s evaluation of NRC Bulletin 1988-04, “Potential Safety-
Related Pump Loss,” to verify that the review adequately addressed the industry
operating experience. The team reviewed safety-related pump testing procedures and
data related to pump loss.

Findings

The team’s finding associated with pump testing is addressed in Section 1R21.2.6 of this
report.

Information Notice 1997-90 - Use of Nonconservative Acceptance Criteria in Safety-
Related Pump Surveillance Tests

Inspection Scope

The team reviewed the licensee’s evaluation of NRC Bulletin 1988-04, “Potential Safety-
Related Pump Loss,” to verify that the review adequately addressed the industry
operating experience. The team reviewed safety-related pump testing procedures and
data.
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Findings

The team’s finding associated with pump testing is addressed in Section 1R21.2.6 of this
report.

Results of Reviews for Operator Actions:

The team selected risk-significant components and operator actions for review using
information contained in the licensee’s probabilistic risk assessment. This included, but
was not limited to, components and operator actions that had a risk achievement worth
factor greater than two or Birnbaum value greater than 1E-6. Operator actions that do
not have written guidance and are not frequently trained on were also considered.

Inspection Scope

For the review of operator actions, the team observed operators during simulator
scenarios associated with the selected components as well as observing simulated
actions in the plant.

The selected operator actions were:

Loss of seal cooling to the reactor coolant pumps.

o Ability to transfer loads to the start-up transformer when the auto-transfer feature
fails to operate during a loss of DC Power.

. Ability to reset the main steam isolation signal to allow use of the steam bypass
for cooldown following a steam generator tube rupture.

. Response to loss of room cooling for the safe guards pump rooms and the

switchgear rooms.
Manually gag shut a main steam safety valve.
. Replenish emergency diesel generator air receivers.

Findings

Introduction: The team identified a Green noncited violation of 10 CFR 50.65(a)(4)
involving the failure to adequately manage the risk involved with a maintenance window
for the turbine driven emergency feedwater pump.

Description. While observing in plant job performance measures, inspectors identified
manual compensatory actions were not achievable for some plant conditions.
Specifically, basic event UHFVACRER, for Loss of Room Cooling, assumed a

90 percent success rate for operators’ use of portable fans as a compensatory measure
to cool vital equipment. The inspectors identified that during a loss of offsite power, non-
safety lighting circuits would not be available; therefore, the electrical outlets to power
portable fans also would not have power.

The team noted that the licensee performed a probabilistic risk assessment model
update in April 2009, which failed to identify the faulty assumption.

-31- Enclosure



The team sought information from a Region IV Senior Reactor Analyst to evaluate the
impact of the probabilistic risk assessment error on Waterford 3 maintenance risk
assessments. The licensee stated that they did not have the expertise to perform a
modified risk assessment.

Maintenance risk assessments are required by 10 CFR 50.65(a)4 (the Maintenance
Rule). The licensee used their probabilistic risk assessment model to determine risk
thresholds that were then used in their EOOS computer program. Plant personnel used
the EOOS program to determine the risk associated with planned maintenance.
Therefore, an inappropriate assumption in the licensee’s probabilistic risk assessment
could invalidate the EOOS derived risk results.

The analyst noted that an EOOS number of 10.0 was equivalent to the zero
maintenance baseline risk of 2.7E-6. This was the conditional core damage probability
(CCDP) with a full year of exposure. This is also referred to as the instantaneous risk.
As risk increased, the EOOS generated value decreased. The licensee’s Green to
Yellow maintenance risk threshold was based on doubling of the zero maintenance
risk = 5.49E-6. The corresponding EOOS value was 9.33. The Yellow-Orange
threshold was 4.3E-5 with an EOOS value of 7.74. It's important to note that the risk
value for Yellow-Orange threshold was 5 percent above the risk associated with taking
the turbine driven essential feedwater pump out of service for maintenance (Reference:
Calculation PRA-W3-01-001S10, Section 4.9).

The analyst noted that the turbine driven essential feedwater pump was taken out of
service for maintenance on October 28, 2010 for approximately 12 hours. Since this
was the most risk significant maintenance performed at Waterford 3, the analyst focused
solely on this maintenance for the remainder of this evaluation.

The subject manual action (alternate room cooling) was incorporated into the
probabilistic risk assessment model as a “basic event.” The licensee assumed that the
operators would be successful accomplishing this task 90 percent of the time (failure
probability = 0.1). However, the licensee provided no proceduralized instruction,
operators received no training, and there was no obvious source of power for the
portable fans during loss of offsite power events. Therefore, the licensee did not have
an adequate basis to assume that the action could be accomplished. Accordingly, for at
least the loss of offsite power cases, the failure probability should have been close to
1.0. The analyst noted that the failure probability for other sequences (other than loss of
offsite power events) could also be higher than 0.1. However, for the sequences where
offsite power was available, operators might reasonably try to implement alternate
cooling methods without written instructions. There was also a nonsafety-related power
source readily available. The analyst did not attempt to calculate a new probability for
these sequences, but instead focused on the loss of offsite power sequences
exclusively.

The analyst used the Waterford 3 SPAR model, Revision 8.15, with a truncation limit of
E-9 to assist with the calculations. The analyst used a truncation of E-9 to be consistent
with the assumptions used to derive the EOOS thresholds. Again, the analyst focused
only on the turbine driven essential feedwater pump maintenance windows.
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First, the analyst used the zero-maintenance assumptions in the SPAR model and
calculated the CCDP for the loss of offsite power sequences when the turbine driven
essential feedwater pump was out of service for maintenance (CCDP = 2.4E-5). Then
the analyst performed a second run, but also included the failure of the alternate room
cooling manual action (CCDP = 4.3E-5). The difference was 1.9E-5. This was a
relatively large change. The analyst noted that emergency diesel generators and chillers
have fairly high failure rates when compared to other components. The turbine driven
essential feedwater pump helps to mitigate that risk when it is in service. The inability to
implement this manual action meant that safety-related equipment could over-heat and
fail if the chiller failed.

Since the licensee’s risk assessment considers all probabilistic risk assessment
sequences, not just those involving losses of offsite power, the analyst calculated the
CCDRP for all sequences when taking the turbine driven essential feedwater pump out of
service for maintenance (CCDP = 3.1E-5). The overall percentage change to the risk
calculations caused by crediting the alternate room cooling manual action was:

Percentage Change = 1.9E-5/3.1E-5 = 61 percent

Since the risk difference was greater than the available 5 percent margin, noted
previously, the probabilistic risk assessment error resulted in the licensee unknowingly
entering the Orange risk window.

Analysis. The team determined that the failure to perform adequate risk assessments is
a performance deficiency. This finding was more than minor because it was associated
with the human performance attribute of the Mitigating Systems Cornerstone, adversely
affecting the cornerstone objective to ensure the availability, reliability, and capability of
systems that respond to initiating events to prevent undesirable consequences. In
accordance with NRC Inspection Manual Chapter 0609, Attachment 4, “Phase 1 — Initial
Screening and Characterization of Findings,” the issue was identified as requiring a
Phase 2 evaluation. A Region IV Senior Reactor Analyst performed a Phase 2
significance determination using NRC Inspection Manual Chapter 0609, Appendix K,
“‘Maintenance Risk Assessment and Risk Management Significance Determination
Process.” In accordance with Appendix K:

Delta-CDF = [CCDPactyal — CCDPiaweq] * duration /8760

The licensee bounded the duration of the turbine driven essential feedwater pump
maintenance at 8 hours in a year. The flawed ICDP was 3.1E-5, the actual ICDP was
3.1E-5 + 1.9E-5 = 5.0E-5. The difference was 1.9E-5.

Delta-CDF = 1.9E-5 * 12/8760 = 2.6E-8

Therefore, the issue was determined to have very low safety significance (Green). This
finding was determined to have a cross-cutting aspect in the area of problem
identification and resolution associated with the self and independent assessments
component because the licensee performed a probabilistic risk assessment model
update in April 2009, which failed to identify the faulty assumption [P.3(a)].
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40A5

40A6

Enforcement. The team identified a Green noncited violation of 10 CFR 50.65(a)(4),
which states, in part, that "the licensee shall assess and manage the increase in risk that
may result from the proposed maintenance activities.” Contrary to the above, the
licensee failed to assess and mange the increase in risk that may result from the
proposed maintenance activities. Specifically, on October 28, 2010 the turbine driven
essential feedwater pump was out of service for maintenance for approximately 12
hours. During this time the licensee unknowingly entered the Orange risk window
(crossed a risk threshold) due to a faulty assumption in the probabilistic risk assessment
model. This finding was entered into the licensee’s corrective action program as
Condition Report CR-WF3-2011-06653. Because this finding is of very low safety
significance and has been entered into the licensee’s corrective action program, this
violation is being treated as a noncited violation consistent with the NRC Enforcement
Policy: NCV 5000382/2011007-08, “Failure to Adequately Manage the Risk Involved
with a Maintenance Window for the Turbine Driven Essential Feedwater Pump.”

Other Activities

(Closed) URI 05000382/2009009-05 Installation of Emergency Feedwater Pump
Discharge Check Valve ‘207 AB’

The inspectors opened an unresolved item in NRC Inspection

Report 05000382/2009009 because documentation for the emergency feedwater

pump discharge check valve ‘207 AB’ was unable to be retrieved during the inspection.
The licensee used vendor installation instructions for a separate check valve that was
never installed. The vendor documentation stated that the installation of the valve shall
be a minimum of 5 pipe diameters between the valve’s flange and upstream pipe fittings.
Check valve ‘207 AB’ was installed contrary to this requirement. However, the licensee
was able to obtain the correct and actual vendor instructions for the installed valve and
the installed valve did not require any installation constraints that originated the concern.
The associated documents were changed and corrected to reflect the original,

installed check valve in Engineering Change EC-00019716 as a result of the corrective
action described in Condition Report CR-WF3-2009-04957. The inspectors determined
there was no requirement to install the check valve at least 5 pipe diameters from the
upstream fittings. This unresolved item was closed.

Meetings, Including Exit

On October 7, 2011, the team leader presented the preliminary inspection results to

Mr. K. Nichols, Director, Engineering, and other members of the licensee’s staff. On
November 17, 2011, the team leader conducted a telephonic final exit meeting with

Ms. D. Jacobs, Vice President, Operations, and other members of the licensee's staff.
The licensee acknowledged the findings during each meeting. While some proprietary
information was reviewed during this inspection, no proprietary information was included
in this report.
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40A7 Licensee Identified Violations

No findings were identified.

Attachments: 1 - Supplemental Information
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SUPPLEMENTAL INFORMATION

KEY POINTS OF CONTACT

Licensee personnel

M. Adams, Supervisor, Engineering

S. Adams, Director, Nuclear Safety Assurance

L. Blocker, Manager, Planning, Scheduling and Outage
J. Clarelle, Shift Manager, Operations

K. Cook, General Manager, Plant Operations

B. Ford, Senior Manager, Licensing

D. Gallardo, Senior Engineer, Design Engineering

R. Gilmore, Manager, Engineering

A. Griffin, Engineer, Programs and Components

T. Haslauer, Engineer, System engineering

J. Jarrell, Manager, Operations

K. Labauve, Engineer, System Engineering

B. Lanka, Manager, System engineering

B. Lindsey, Manager, Maintenance

M. Mason, Senior Licensing Specialist

M. McCloskey, Engineer, Design Engineering

P. McKenna, Technical Specialist, System Engineering
W. McKinney, Manager, Corrective Actions

K. Nichols, Director, Engineering

P. Ola, Senior Lead Engineer, System Engineering

J. Pollock, Licensing Specialist

C. Pramono, Engineer, System Engineering

P. Stanton, Supervisor, Design Engineering

B. Steelman, Manager, Licensing

J. Taylor, Senior Engineer, System Engineering

R. Tran, Senior Lead Engineer, Design Engineering
E. Wilbur, Senior Lead Engineer, System Engineering
C. Zenon, Technical Specialist, System Engineering

NRC Personnel

M. Davis, Senior Resident Inspector
D. Overland, Resident Inspector
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LIST OF ITEMS OPENED, CLOSED, AND DISCUSSED

Closed

05000382/2009009-05

Opened and Closed

05000382/2011007-01

05000382/2011007-02

05000382/2011007-03

05000382/2011007-04

05000382/2011007-05

05000382/2011007-06

05000382/2011007-07

05000382/2011007-08

Calculations

URI

NCV

NCV

NCV

NCV

NCV

NCV

NCV

NCV

Installation of Emergency Feedwater Pump
Discharge Check Valve 207 AB’ (40A5)

Failure to Assure Design Basis Input was Correctly
Translated into Design Basis Calculations (1R21.2.2)

Failure to Establish an Adequate Containment Spray
Pump Design Basis Verification Surveillance Test
(1R21.2.6)

Failure to Provide an Adequate Basis for
Extrapolation of Vendor Supplied Pump Net Positive
Suction Head Values (1R21.2.6)

Failure to Provide Adequate Preventive Maintenance
Procedures for Aluminum/Copper Electrical
Connections to the Ultimate Heat Sink Transformers
(1R21.2.8)

Failure to Establish an Analysis to Support the
Adequacy of the Four Inch Bulkhead Drain to Protect
the Ultimate Heat Sink During Flood Events
(1R21.2.8)

Failure to Establish an Analysis of the Effect of
Reverse Rotation of Dry Cooling Tower Fan Motors
Resulting from a Tornado Event (1R21.2.11)

Failure to Provide an Adequate Basis for
Temperature Limits of Auxiliary Component Cooling
Water Pump Motor Bearings (1R21.2.15)

Failure to Adequately Manage the Risk Involved with
a Maintenance Window for the Turbine Driven
Essential Feedwater Pump (1R21.4)

LIST OF DOCUMENTS REVIEWED

NUMBER TITLE REVISION/
DATE
EC-M98-013 WCT Basin Flow to Condensate Storage Pool and EFW 0
Pump
EC-0020277 Oil Sight Glasses on Aux CCW and CCW Pumps 1

A-2 Attachment



Calculations

NUMBER

DCP-3293
EC-S97-001
EC-S98-015

EC-101-007

EC-195-002

EC-191-043

EC-191-052

ECM-97-025

ECM-07-001

ECS10-001
EC-101-003
EC-M96-026
EC-M98-027
EC-M98-068
MNQ6-41
MNQG6-2

NOSG-LPL-
90-01

HVAC-001

EC-E91-056

TITLE

Design Change for Valves ACC 114 and 116
Containment Spray Flow Analysis
3716 MWt Containment P & T Response Analysis

Determination of ECCS Measurement Channels Functional
Safety Significance

Containment Spray Flow A & B Instrumentation Loop
Uncertainty

SDC AND LPSI Flow Instrument Loop Uncertainty

LPSI Header Flow A & B Instrumentation Loop Uncertainty
Calculation

Required Submergence to Prevent Vortexing in CSP

NPSH Analysis of Safety Injection and Containment Spray
Pumps

Waterford 3 Reload Analysis Groundrules

IST Instrumentation Uncertainties

Required Submergence to Prevent Vortexing in the RWSP
Safety Injection System — LPSI Flow Rate Calculation

LPSI System Performance Surveillance Requirement Basis
Containment Spray Flow Rate

Safety Injection System-HPSI Pressure Drop Calculation
Control Room Habitability

(SJRr)wtroI Room Supply AH-12 Static Pressure (3A-SA & #B-

Relay Coordination Study [Attachment |, p.30; Attachment
22]

REVISION/

DATE
1

0
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Calculations

NUMBER

EC-E91-152

EC-E91-500

EC-M00-004

EC-M99-010

EC-M89-032

EC-196-006

EC-191-036

EC-101-010

EC-E91-500

EC-M89-032

EC-M95-008
MN(Q)9-50
MN(Q)9-53
MN(Q)9-9
MN(Q)9-44
MN(Q)9-49
MN(Q)9-65

EC-E91-050

TITLE REVISION/
DATE

Load Study for Freeze Protection Panels 1-1 & 2-1 thru 2-6 1
Degraded Voltage Impact on AC Starters/Contactors and 1
Auxiliary Devices
EFW Turbine Steam Supply RELAP Model [Sections 1, 2, 0
3, & 5, as applicable to heat tracing]
Dry Cooling Tower Basin Ponding Analysis 1
Calculations for Motors Driven by Emergency Diesel 3
Generators
ACCW To CCW Heat Exchangers Pressure Loop January 7, 2002

Uncertainty Calculation

Component Cooling Water Heat Exchanger Outlet 1
Temperature (Dry Fan Control) Instrument Loop Uncertainty
Calculation

Determination of Cooling Water Systems Measurement 0
Channels Functional Safety Significance

Degraded Voltage Impact on AC Starters/Contractors and 1
Auxiliary Devices

Calculation for Motors Driven by Emergency Diesel 3
Generators

Ultimate Heat Sink Design Basis 3
ACCW System Resistance 2
Ultimate Heat Sink Test 1
Wet Cooling Tower Losses During LOCA 5
ACCW Pumps NPSH 2
Component Cooling Water System Design Pressure 1
CCW Temperature Evaluation 2
Degraded Voltage Relay Setpoint & Plant Load Study 5
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Calculations

NUMBER

EC-E91-055

EC-E90-006

EC-M98-013

EC-0020277

DCP-3293

TITLE

AC Short Circuit Calculation

Emergency Diesel Generator Loading and Fuel Oil
Consumption

WCT Basin Flow to Condensate Storage Pool and EFW
Pump

Oil Sight Glasses on Aux CCW and CCW Pumps

Design Change for Valves ACC

Design Basis Documents

NUMBER

W3-DBD-002

W3-DBD-004

W3-DBD-011
W3-DBD-008
W3-DBD-001

W3-DBD-009

W3-DBD-038
W3-DBD-001

W3-DBD-009

W3-DBD-038

TITLE

Emergency Diesel Generator & Automatic Load Sequencer
Design Basis Document

Component Cooling Water Auxiliary Component Cooling
Water Design Basis Document

Electrical Distribution (AC Portion) Design Basis Document
Electrical Distribution (DC Portion) Design Basis Document
Safety Injection System Design Basis Document

Reactor Coolant System & Steam Generator Blowdown
System Design Basis Document

Safety Related HVAC Control Room Design Basis Document
Safety Injection System Design Basis Document

Reactor Coolant System & Steam Generator Blowdown
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