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August 18, 2015

U.S. Nuclear Regulatory Commission
Attn: Document Control Desk

11555 Rockville Pike

Rockville, MD 20852

Subject: Licensee Event Report (LER) 2015-006-00, Void Discovered in Low Pressure
Safety Injection System Piping
Waterford Steam Electric Station, Unit 3 (Waterford 3)
Docket No. 50-382
License No. NPF-38

Dear Sir or Madam:

On June 20, 2015, Waterford Steam Electric Station, Unit 3 (Waterford 3) identified a void
that exceeded the maximum volume allowed for OPERABILITY while performing high point
venting of Low Pressure Safety Injection (LSPI) system ‘B’.

LER 2015-006-00 provides details associated with a condition that resulted in inoperability of
LPSI system ‘B’ for 11 days, exceeding the outage time allowed by Technical Specification
3.5.2 action a. It was determined that this condition is reportable pursuant to 10 CFR
50.73(a)(2)(i)(B). A follow up to LER 2015-006-00 is due by February 29, 2016 to provide
the safety significance determination that is not yet complete.

This report contains no new commitments. Please contact John P. Jarrell, Regulatory
Assurance Manager, at (504) 739-6685 if you have questions regarding this information.
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CC:

Mr. Mark L. Dapas, Regional Administrator
U.S. NRC, Region IV
RidsRgn4MailCenter@nrc.gov

U.S. NRC Project Manager for Waterford 3
Michael.Orenak@nrc.gov

U.S. NRC Senior Resident Inspector for Waterford 3
Frances.Ramirez@nrc.gov
Chris.Speer@nrc.gov
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ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines)

On June 20, 2015, at 1525, while performing high point venting of Low Pressure Safety Injection (LSPI)
system ‘B’, a void that exceeded the maximum volume allowed for OPERABILITY was identified.
Emergency Core Cooling System (ECCS) train ‘B’ was declared INOPERABLE and Technical Specification
(TS) 3.5.2 action a. was entered. The void was subsequently removed from the piping and TS 3.5.2 action

a. was exited at 1719.

Follow up investigation has determined that the void was

likely introduced to the system piping due to an

inadequately performed fill and vent procedure performed following a maintenance activity on June 9,
2015. The amount of time that the LPSI ‘B’ was INOPERABLE was 11 days. This time period exceeds the
TS allowed outage time of 7 days. Corrective action is being performed to change the tagging desk guide
to ensure consideration is given to vent outside of the tagout boundary and to perform additional venting

after system restoration; additional actions are pending.
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NARRATIVE
INITIAL CONDITIONS

EVENT DESCRIPTION

at 1719.

SYSTEM DESCRIPTION

During the time of interest from June 9, 2015 to June 20, 2015, Waterford 3 was in Mode 1 at
approximately 100% power. There were no other structures, components, or systems that were
inoperable at the start of the event that contributed to the event.

On June 20, 2015, at 1525, during performance of procedure OP-903-026, “ECCS Train ‘B’ Valve Lineup
Verification and Routine High Point Venting,” to satisfy the monthly surveillance SR 4.5.2.b.2, a void was
found at vent valve [VTV] SI-133B with a 20” arc indication. The exact volume of the arc was determined
to be greater than the volume required to render the system INOPERABLE, which is 1.802 cubic feet.
ECCS ‘B’ was declared INOPERABLE and TS 3.5.2 action a. was entered. ECCS train ‘A’ remained
OPERABLE. Procedure OP-903-026 was completed to satisfactorily remove the void from the piping at
vent valve SI-133B (venting for 32 seconds was required). TS 3.5.2 action a. was exited at 1719.

The previous performance of the surveillance (May 22, 2015) was satisfactory in that no gas
accumulations were found in the system, therefore this timeframe was used for past operability
determination. Investigation into potential causes for the void including leaking valves, system
temperature changes, and performance of fill and vent was conducted. Review of system history since
the last surveillance was performed revealed no indication of leaking valves nor has the system been
placed in shutdown conditions.

It was determined that the most likely cause of the introduction of the void into the system occurred during
a scheduled maintenance activity on June 9, 2015. The tagout for performing this work included draining
the LPSI [BP] ‘B’ system. TS 3.5.2 action a. was entered at 0044 due to the LPSI ‘B’ being INOPERABLE
for maintenance. Following completion of maintenance, procedure OP-903-026 was performed solely to
support restoration of LPSI ‘B’ to service. When performing this procedure, operations cleared a portion of
the tagout, opened the vent and drain lines, then filled the system. Once the system was full, the portions
of procedure OP-903-026 that were within the tagout boundary were completed. The remaining portion of
the tagout was removed and the LPSI ‘B’ was declared OPERABLE.

A review of the station logs indicates that LPSI ‘A’ was not inoperable during the time of interest beginning
when TS 3.5.2 action a. was entered on June 9, 2015 at 0022 until removal of the void on June 20, 2015

The amount of time that the LPSI ‘B’ was INOPERABLE was 11 days. This time period exceeds the TS
allowed outage time of 7 days. This condition is reportable under criterion 10 CFR 50.73(a)(2)(i)(B),
Operation or Condition Prohibited by Technical Specifications.

The ECCS or Safety Injection System (SIS) is designed to provide core cooling in the unlikely event of a
loss of coolant accident (LOCA). In addition, the ECCS functions to inject borated water into the Reactor

NRC FORM 366A (02-2014)
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Coolant System (RCS) [AB] to add negative reactivity to the core in the unlikely event of a steam line
rupture. Safety injection is also initiated in the event of a steam generator [SG] tube rupture or a control
element assembly [ROD] ejection incident. To assure system availability, redundant components are
provided. The major components of this system are three High Pressure Safety Injection (HPSI) pumps,
two LPSI pumps, four safety injection tanks [TK], high pressure injection valves [INV], and low-pressure
injection valves. The LPSI pumps serve two functions. One of these is to inject large quantities of borated
water into the RCS in the event of a large pipe rupture. The other function of the LPSI pumps is to provide
shutdown cooling flow through the reactor core and shutdown cooling heat exchanger [HX] for normal
plant shutdown cooling operation or as required for long-term core cooling.

REPORTABLE OCCURRENCE

TS 3.5.2 requires that two independent ECCS subsystems shall be OPERABLE in Modes 1, 2, and 3 (with
pressurizer [PZR] pressure greater than or equal to 1750 psia and RCS average temperature greater than
or equal to 500°F) with each subsystem comprised of: a. One OPERABLE high-pressure safety injection
train, b. One OPERABLE low-pressure safety injection train, and c. An independent OPERABLE flow path
capable of taking suction from the refueling water storage pool on a safety injection actuation signal [JE]
and automatically transferring suction to the safety injection system sump [SUMP] on a recirculation
actuation signal. Action a. requires that with one ECCS subsystem inoperable due to one low pressure
safety injection train inoperable, restore the inoperable train to OPERABLE status within 7 days or be in at
least HOT STANDBY within the next 6 hours and reduce pressurizer pressure to less than 1750 psia and
RCS average temperature to less than 500°F within the following 6 hours.

Each ECCS subsystem is required by SR 4.5.2 to be demonstrated OPERABLE. To ensure that the
ECCS subsystem can deliver the design flow to the RCS, SR 4.5.2.b.2. requires that the ECCS piping is
verified full of water at least once per 31 days. Operability is demonstrated by satisfactory performance of
the appropriate sections of procedure OP-903-026.

The reportability criterion is based on the conclusion that the LPSI ‘B’ train was inoperable during the time
of interest beginning when TS 3.5.2 was entered on June 9, 2015 at 0022 until removal of the void on
June 20, 2015 at 1719.

This condition is reportable under 10 CFR 50.73(a)(2)(i)(B), Operation or Condition Prohibited by
Technical Specifications, because the potential condition has existed for longer than the allowed outage
time of TS 3.5.2 action a.

CAUSAL FACTORS

A Condition Evaluation and Past Operability Evaluation were completed for this event; causal factors as
determined by these evaluations are included below. An Apparent Cause Evaluation (ACE) is being
performed; results of this evaluation including updates to the causes will be included in a planned update
to this LER.

The cause of the condition of the LPSI ‘B’ gas accumulation at vent valve SI-133B was from an
inadequately performed fill and vent procedure following maintenance on June 9, 2015. The fill and vent
plan failed to identify that air/gas may not be removed from the piping between the pump discharge check
valve [CKV] and the isolation boundary valve [ISV] (there is no vent in this area). The tagout did not
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recognize that the gas remaining in the lines would migrate or be moved once the tagout boundary was
restored. OP-903-026 was performed but only within the tagout boundary. Additional venting of the entire
system should have been performed after the pump run to ensure all entrained gas was removed from the
system. It was not recognized that once the tagout boundary was fully open, any remaining gas in the
system would migrate to the next highest point or be swept to other high points in the system when the
pump was run. Once the LPSI ‘B’ pump was started after the full tagout was removed, any gas remaining
in the system from the fill/vent was transported, seeking the next highest point, with low flow, or no flow.

In this case, because of the piping layout and flows during the LPSI ‘B’ pump run, gas accumulated at
SI-133B where there is a low/no flow area in the piping.

CORRECTIVE ACTIONS

The ACE is in progress and has not been approved by site management. The corrective actions will be
updated in revision to this LER upon approval of the ACE. Interim actions have been issued and are listed
below.

Revise Tagging Desk Guide to include the following bullets in Attachment 6.1, Step 1.b.:

¢ When a line has been drained, the recovery plan and the fill and vent plan, as applicable, should
evaluate venting of the next system high point(s) outside of the tagout boundary isolation, if all high
points of the tagout boundary cannot be vented adequately. Additional venting outside the tagout
boundary should be completed after tagout restoration. [CR-W3-2015-4076]

¢ When Safety Injection has been partially drained, the recovery plan and the fill and vent plan, as
applicable, should evaluate additional venting after system restoration. After system restoration, the
plans should evaluate a pump run of minimum 20 minutes to circulate the system and sweep any
additional gas. Following the pump run, complete applicable sections of OP-903-026 for the
system/train. [CR-W3-2015-4076]

SAFETY SIGNIFICANCE

Industrial Safety: There was no industrial safety significance associated with this issue.

Radiological Safety: There was no radiological safety significance associated with this issue.
Environmental Safety: There was no environmental safety significance associated with this issue.
Nuclear Safety: The apparent cause evaluation is still in progress and has not been approved by site
management. The safety significance determination is not yet completed. Nuclear safety significance will
be included as a planned update to this LER.

PREVIOUS OCCURRENCES

A search of condition reports was conducted to research history of voiding events in the LPSI system. No
reports were identified that attributed cause of an identified void to improper restoration following

maintenance. Additionally, system engineer records reveal that there have been no gas accumulations
that can be attributed to an inadequate fill and vent since 2012.
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CR-WF3-2013-1957 documents that a void was discovered in the LPSI system that was attributed to the
system depressurization where gas remained in solution following the refuel 18 shutdown and startup.
Repeated stroking of the LPSI system flow control valve during depressurization resulted in the forming of
the void due to the difference in elevation of the void location and the refueling water storage pool level.

Rollup Condition Report CR-WF3-2009-4155 was performed to document an adverse trend in gas
accumulation in LPSI ‘A’ (40 condition reports). The cause was attributed to leakage past a flow control
(FCV) and containment isolation valve with additional leakage past normally closed valves.

Significant Event Report 2-05 and General Letter 2008-01 were evaluated under CR-WF3-2008-0117.
This evaluation addressed several of the previous gas intrusion, gas accumulation and voiding
occurrences at Waterford 3 along with the various procedural changes, modifications, maintenance tasks,
operational tasks, periodic inspections and training incorporated at Waterford 3. The evaluation credited
the existing tagout restoration process to ensure that filling and venting of the system is performed per
established operations procedures following maintenance activities.

ADDITIONAL INFORMATION

Energy industry identification system (EIIS) codes and component function identifiers are identified in the
text with brac
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