Duke Power Company
McGuire Nuclear Station
Unit 2 Steam Leak
August 31, 1993
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EXECUTIVE SUMMARY

On August 31, 1993, wish Unit 2 in mode 3 at full temperature and nressure, an
anempt was made 10 stop a small secondary system steam leak inside containment.
The leak was from a 1 inch pipe cap downstream of an assumed closed manual
Kerotest vaive, 2CF-130 During the course of the repair effort, the pipe cap came off
and resulted in an unisolable leak from stear: generator 2A. The resultant increase in
containment pressure and temperature caused the ice condenser inlet doors 10 open.
The unit was cooled down to terminate \he leakage.

in response 1o this event, a McGuire Project Management Team, under the leadership
of the Station Manager, was formed tc coordinate and conduct investigations, manage
recovery plans and implement corrective actions. Additionally, a Significant Event
investigation Team (SEIT) investigation, Mechanical Mairtenance HPES investigation
and a LER investigation were begun. The NRC also dispatched an Augmented
inspection Team (AIT).

The Project Team concentrated on reviewing identified root causes and specifying
corrective actions. Response to the event was assessed and corrective actions were
igentified to correct event response problems. The Project Team interfaced with other
investigative teams to clarfy, consolidate and bring closure to ali concerns. The
Project Team maintained a running list of all identified issues and made assignments
10 investigate and resolve each one. As each item was resolved, it was documented
and all appropriate short and long term corrective actions were developed and
assigned to responsible individuals with reguired completion dates. All concerns were
grouped into five general categones: maintenance execution, post maintenance
testing, work contrel, control of plant during cooldown and other corrective actions.

The pnmary cause of this event was that 2CF-130 was improperly assembiled during
corrective maintenance performed during 2ZEOC-8. The spring guide was installed
backwards on the valve disc assembly. This caused the valve aisc to be held off the
seat and made it impossible for this valve to block flow. This improper assembly was
not identified by post maintenance checks or testing, but was discovered upon
disassembly of the valve.

The direct cause of the steam leak, and subsequent ice condenser lower iniet door
opening, was the ejection of the pipe cap from the pipe nipple downstream of 2CF-130
while the cap was being loosened as part of a vendor leak repair procedure. The cap
came orf prematurely due to inadequate thread engagement.

During the plant cooldown, an inadvertent change in modes from 4 to 3 while the ice
condenser lower iniet doors were inoperabie occurred. The primary cause of this was
tailure to recognize the proximity of the reactor coolant temperature to the mode 3
limits and inadequate communications by the reactor operator.



A comprehensive review and investigation of the original work execution, post
maintenance testing, subsegquent planning for ieak repair, response of the plant during
the event and damage to the plant during the event were conducted and short and long
term corrective actions igentified. This report documents the recovery plans and
corrective actions executed and planned.



TEAM CHARTER

Date: 9/1/93
Project Title: Unit 2 Steam Leak in Containment
Start Date: 8/31/93

Expected Compietion Date:  9/7/33

Sponsor/Team Leader: Ted McMeekin / Mac Geddie

Team Members: Ronnie White Gary Gilbert
Bruce Travis Tom Curtis
Bruce Hamilton Jack Boyle
Robert Sharpe

Purpose and Scope:

Coordinate/conduct investigations, manage recovery plans and implement corrective
actions associated with the 8/31/93 steam leak in containment event on McGuire unit 2.

Project Background:

Repair efforts to correct leakage from a pipe cap at valve 2CF 130 (secondary side tube
sheet drain) resulted in the pipe cap blowing off and dumping steam into lower
containment. lce condenser goors opened and some capacity of the ice condencer was
used.

The unit was cooled down and depressurized to Mode 5 to facilitate repairs and recovery
from the event. A SEIT was initiated to investigate the event due to the obvious
significance. Mechanical Maintenance initiated an investigative effort and LER
investigation was begun.

Deliverables:

Management attention and focus to assure root causes are understood. An assessment
of our response 1o the event and identification of corrective actions 10 correct root cause
and event rasponse problems. Interface with investigative teams to clarify, document and
bring ciosure to all concerns generated by this project team and all other investigation
teams.



Actions are clearly categorized and agreed upon as:

(1) Short Term (needed for unit startup), or

(2) Long Term (clear responsibility assigned and target completion dates).
Measurable Success Indicators:

Short term actions are compieted to support unit return to service by #/13/93.

McGuire management, the SEIT and the NRC are satisfied with investigative and
corrective actions. NRC concurs with actions taken 1o proceed with unit startup.

Progress Updates:

The team will initially meet twice a day 10 review concerns, action responsibility and
status. SEIT and NRC interface will take place during these meetings 1o bring closure to
ISSUes.

Project Goal:

identify all correct actions that need to take place. complete these actions 1o our
satisfaction and NRC's satisfaction to support an on-line date of 8/13/83.

Key Results:
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Operations Staff A originated WR 83029766 1o repair pipe cap
on 2CF-130. He included the information about the pipe
threads being damaged; however, he placed some of the
information in the title instead of the problem statement.

Planner A originated and planned WO 93063230 to repair the
leak identified on WR 93029766; however, the information
about the damaged threads was not documented on the WO.

Mechanical Maintenance Technician D performed Functional
Venfication of valve 2CF-130 per WO 83012110. This
involved visual inspection for leaks following repair. The
nspection revealed leakage around the pipe cap.

Vendor Technician A aftempted to repair leak of pipe cap
downstream of valve 2CF-130 per WO 83063230,
MP/O/A/7650/077, On-Line Leak Sealing Initial Injection,
Temporary Modification, and vendor procedure.

Control Room annunciator 2AD-9 A-5 "ice Condenser Lower
iniet Doors Open"” alarm

Radiation Protection Technician A reported that pipe cap hac
blown off drain line downstream of vaive 2CF-130. One
vendor was burned and transported 10 University Hospital. No
contamination was present.

Entered AP/2/A/5500/01, Steam Leak.

Commenced Reactor Coolant System cooldown and
depressurization pursuant to TS 3.6.1.4. Containment
pressure > 0.3 PSIG. The cooldown/depressurization was
also initiated to decrease steam generator pressure thereby
minimizing energy addition into the containment. Lower
Containment weighted average temperature reached 133
degrees F. Pressure reached 0.45 psi.

ice Condenser temperature > 27 degrees F . declared ice bed
inoperable in accordance with TS 3.6.5.1 due to elevated

temperature. TS Log entry made.
Containment pressure returned to normal.

Shift Manager discussed with the Shift Supervisor the option
of sending ice Condenser Perscnnel into the ice congenser to
evaluate the situation.
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Shift Manager dispatched an ice condenser team to go into
the ice condenser to evaluate the situation.

Shift Manager reported that Bay 21 had indication of ice
melting. One or Two doors were cracked open and would not

close. (Subsequent investigation determined that Bay 22 was
actually the bay affected.)

Shift Manager reported that up to 6 feet of ice had meited in
Bay 21 (actually Bay 22) and that 4 doors are not fully closed.

Operations Staff and Control Room personnel discussed the
effect of the open ice condenser doors. A decision was

reached to authorize manually hold the doors closed since
containment pressures had returned 10 normal.

Two ice condenser lower inlet doors were held closed by
personnel and listed in the TS Log.

Entered Moge 4.

Attempted to install leak repair pipe cap on leaking drain.
Attempt was unsuccessful due to the volume of steam leaking.
Entered Mode 3.

Re-entered Mode 4.

McGuire site management requested a Significant Event
Investigation Team (SEIT) A separate McGuire site
management te. 1 was formed to investiozte and determine
actions necessary to recover from the event.

Briefed NRC Region I, NRR, and AEOD via conference call.

Decision made to continue cooldown to Mode 5 by site
management team.

Control Room notified of the decision to proceed with
cocldown to Mode 5.

Entrance meeting heid with the SEIT.

Entered Mode 5.



08/01/83 0100** Installed leak repair pipe cap on leaking drain and secured the
eak.

- Ingicates approximate times as determined through interviews and security door
entry l0gs.
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SEIT CHARTER



Charter of the
Significant Event Investigation Team

Purpose

The Significant Event Investigation Team (SEIT) ensures that
a significant operational event is investigated in a timely,
systematic, and technically sound manner, and that a
complete understanding of such an event and lessons learned
is achieved.

Scope

Significant operaticnal events that should be considered for
a SEIT may inciude, but are not limited tn, the
characteristics as identified in Enclosure 1.

Team Composition

The SEIT will function as the asuthoritative investigation
team for Duke Power Company. The SEIT is composed of a Team
Leader, Nuclear Services Safety Assurance Manager or
alternate, and & team composed of technical area experts
depending on type of event. Additionally, non-Duke
personnel, such as INPC, EPRI, or Owners Groups, may be
selected as SEIT members where desirable.

Method of Operation

The SEIT will be activated in response to a request from the
Nuclear Station Manager, the Site Safety Assurance Manager,
or the Site Vice President. The regquest to activate the
SEIT may be made to the Manager, Nuclear Safety Assurance or
to the General Manager, Nuclear Services.

SEIT activation should occur within twenty-four hours post-
event. The Team Leader will promptly notify the team
members and others as necessary. The SEIT will perform the
event investigation to ensure that the causes and any
contributing factors to the event are understooa. The SEIT
will also ensure that all operational safety concerns are
properly addressed.

An Entrance Meeting with station management will be held to
discuss the activities of the Teanm.

The SEIT Teasm Leader will discuss newly-identified concerns
with the Station Manager and department management at least
daily.

The following aspects will be addressed by the SEIT. Other
investigative aspects will be pursued when necessary as
well.




10.

Development and validation of a sequence of events
associated with the event. This sequence should begin
with plant conditions immediately prior to the event,
including known significant deficiencies in safety-
related and balance-of-plant equipment, and extend
until the plant is stable.

Evaluation of the significance of the event with regard
to radiological consequences, safety system
performance, and plant proximity to safety limits as
defined in the Technical Specifications.

Identification of procedurer in use at the time of the
event, and used to recover from the event. Evaluation
of the effectiveness cof these procedures will be
performed.

Evaluation of the adeguacy of administrative controls
and implementation of those controls in relation to the
event.

Evaluation of the accuracy, timeliness, and
effectiveness with which information on the event was
reported to NRC. Also, event classgification will be
evaluated.

identification of any human factors, training, or
procedural deficiencies related to the event.

Determination of the impact of the following on the
event: plant material condition; quality of
maintenance; responsiveness of engineering to
identified problems.

Evaluation of operator action during the event and
subsegquent plant recovery.

Evaluation of management involvement during the event
and subsequent plant recovery.

For each equipment malfunction or inappropriate action
to the extent practical, determine:

&. Root cause.

b. I1f the eguipment was known to be deficient prior
to the event.

c. I1f equipment history would indicate that the
equipment had either been historically unreliable
or if maintenance or modifications had been

recently performed.



d. Pre-event status of surveillance, testing (e.g.,
Section XI), and/or preventive maintenance.

e. The extent to which the equipment was covered by
existing corrective action programs and the
implication of the failures with respect to
program effectiveness.

Report to Management

The SEIT will hold an exit meeting with station management
and will discuss results of the investigation in regards to
causes, consequences, and areas of concern. Any corrective
action requiring completion prior to entering subsegquent
modes of operation will be identified to station management.
A written report will be subsegquently issued, identifying
all findings and recommended corrective actions.

Copies of the final report will be provided to the Senior
Vice President, Nuclear, Site Vice Presidents of Duke
stations and General Manager of Nuclear Services. Any
generic concerns that could apply to other Duke stations
will be identified under the guidelines cf the Operating
Experience Program. Event will be shared with industry via
INPO Nuclear Network or other means &s deemed appropriate by
Operating Experience Assessment group of Nuclear Sexvices.



a)

b)

<)

d)

e)

£)

9)

Enclosure 1

GUIDELINES FOR SEIT ACTIVATION

An event that is sufficiently complex, unique, or not well
understood such as to warrant an independent investigation.

An event involving loss of a safety function or multiple
failures in systems intended to mitigate plant response.

A significant radioclcgical release to unrestricted areas, or
personnel overexposure.

A significant loss of fuel integrity, reactor coclant
inventory, containment integrity or, primary or secondary
pressure control.

lLoss of Offsite Power.

Inadvertent reactivity changes.

Shutdown Events:

-~unexpected transfer or loss of significant reactor
coolant level

-significant degradation of decay heat removal
capability

-primary or interfacing systems overpressurization



SEIT REPORT
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b)
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d)
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f)

9)

Enclosure 1

GUIDELINES FOR SEIT ACTIVATION

An event that is sufficiently complex, unigue, ©°F not well
understood such as to warrant an independent investigation.

An event involving loss of a safety function OF multiple
failures in systems i{ntended to mitigate plant response.

A liqniticnnt radioloqicnl release tO gnrestricted areas, ©oF
potsonncl overaxposure.

A signi!icunt loss of fuel integrity., reactor coolant

inventory, containment { tegrity OF. primary or secondary

pressure control.

Loss of pffsite Power.

Inadvertent reactivity changes .

shutdown Events:
-unexpected transfer OF loss of liqniticnnt reactor
—siqniticcnt doq:adation of decay hesat removal
capability

-primary or interfacing systems ovorpxoslnzizntion
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Significant Event Investigation Team
McGuire Unit 2
Aug, 31, 1993 Steam Leak Inside Containment

Sept 4, 1993, Rev 1

I. Executive Summary

On Aug. 31, 1993 during an attempt to stop leakage by valve 2CF-130
a pipe cap came off during removal attempt on the pipe downstream
cf the valve resulting in a significant discharge of steam from the
secondary side of S/G 2A. The increase in containment pressure
resulted in opening ice condenser doors and required cooldown of
the unit to terminate the leakage.

A SEIT team was assembled and arrived on site the afternoon of 8/31
to begin an independent assessment of the event and the plants
corrective actions. The team has reviewed the initial transient
caused by the steam leak, the resulting cooldown of the unit,
maintenance activities being performed on 2CF-130, management
oversight of the vendors performing the work, and the other areas
related to the event as described in the following sections.

From the disassembly of 2CF-130, the cause of the valve leakage was
the incorrect installation of the spring guide on the valve disc
assembly. This caused the valve plug to be held off the seat and
effectively locked the valve handwheel. The valve could not be
closed under these conditions. Subseguent post maintenance testing
failed to discover this condition until leakage was observed around
the pipe cap dovnstream of the valve after the plant reached full
temperature and pressure conditions.

The main conclusion of the team is that the initial event was
primarily caused by incorrect maintenance practices associated with
the previous repair of 2CF-130. The resulting leak repair was
viewed as a routine activity and normal work planning process
resulted in an attempt to remove the existing pipe cap and
subsequent steam leak due to direct leak path through valve 2CF-
130. On-line leak repairs of ron-isclable leaks on high energy
systems involve special considerations that need to be discussed
with all involved individuals to establish a thorough understanding
of the course of action by all groups.

several other related events are discussed in the following
sections with associated rcot causes identified. Section X is a
summary of the recommended corrective actions to be completed prior
to Mode 4 and long range corrective actiocns.




II) SEIT Team Composition

SEIT team was composed of following:

Team Leader:

Morris Sample, Manager of Safety Assurance, Nuclear
Services
Rich Casler, Operations Group, Nuclear Services
Steve Hart, Maintenance Support, Nuclear Services
Tom Ryan, Manager Operational Event Analysis,
Nuclear Services
Jim Allgood, Safety Review, McGuire Safety Assurance



I11) Sequence of Events

After ;eviewinq the operating records and personnel interviews the
following sequence cof events was developed:

Date

08/05/93

08/30/93

08/31/93

08/31/93

08/31/93

08/31/93

08/31/93

08/31/93

08/31/93

08/31/93
08/31/93
08/31/93
08/31/93

-3
[N
8
L]

0038

0115

0140

0348

0445

0500

0650
0735
0835
1245

Description

Repairea valve 2CF130 per WO 92041833. Pipe
cap replaced.

Performed Functional Verification valve 2CF130
per WO 93012110. This involved visual
inspection for leaks following repair.

Attempted leak repair on pipe cap downstream
of 2CF130 per WO 93063230, MP/0/A/7650/077~
On-Line Leak Sealing 1Initial Injection,
Temporary Modification, and USSI procedure
USSI-NP-15 Modification Thread Injection Cap.

RP reported that pipe cap had blown off drain
line at valve 2CF130. One Vendor was burned
and transported to University Hospital. No
contamination was present.

Commenced Reactor Coolant System
depressurization due to Containment pressure >
0.3 PSIG. Weighted Average Temperature
reached 133 degrees Pressure reached 0.45 psi.

lce Condenser temperature > 27 degrees,

declared inoperable in TS Log.

Shift Manager reported that there were
indication of ice melting. One or two doors
were cracked open and would not close.

Shift Manager reported that ice had melted and
that 4 doors are not fully closed.

Two Ice Condenser doors were blocked closed by
personnel and listed in the TS Log.

Entered Mode 4.
Re-entered Mode 3 due to plant heat up.

Re-entered Mode 4.

Decisgion made to continue cooldown to Mode 5.



09/01/93 0200

Leak was stopped by installation of specially
modified USSI pipe cap.



IV) Radiological Consegquences

The steam leak was irom the secondary side of S/G 2A and did not
result in any release of radicactivity inside the reactor building.
The perscnnel involved in the work were not contaminated as a

result of the leak and no offsite releases were made as a result of
this event.

V) Safety System Perfornance

The safety system response to the initial event involved opening of
the ice condenser doors in response to the increased pressure in
lower containment. All but four of the lower ice dcors ocpened
during the event. Attachment 1 is the technical evaluation
verifying that this response was fully satisfactory under the
transient conditions.

All other system response wr*® normal during the cooldown and
depressurization of the unir.

Prior to this event, NV-1, Letdown Is-.ation had failed shut
causing the cperators to use excess letdown. During the cooldown
and depressurization this caused the¢ operators to keep pressure
higher than normal during the cooldown, but still within the
pressure temperature limits.

Vi) Proximity to Safety Limits

During the initial transient when the leak occurred, the building
pressure peaked at .4. psig which is below the actuation setpoint
for safety injection and building spray. The subsequent cooldown
and depressurization were well within the boundaries of the
pressure/temperature coocldown curve. No other system parameters
approached any safety limit or any safety system actuation
setpoint.




VIiI) Event Response

The response of the Operations crew and management were appropriate
prior to, during, and after the event with the exception of the
inadvertent entrance intoc Mode 3 during the cooldown of the plant
to stop the steam leak in containment. Operations management was
present in the control room shortly after the initiating event and
provided assistance to Shift Supervisor throughout the initial
response to the event.

The root causes, for the re-entry intc Mode 3, were the Operator at
the Controls’' (CATC) lack of communications with the crew on the
increasing Reactor Coolant system (NC) temperature and the lack of
awareness that the Mode 3 conditions were met. The OATC, after
assuming the controls, allowed NC temperature to slowly increase
because of his concern of being close to the over-pressure
protection limit, 320 F., on the cooldown curve. NC temperature at
shift change was 340 F. The OATC from the night shift had stopped
the cocldown at this point because the operators try tc allow at
least a 20 F cushion from the 320 F limit and they wanted the plant
to be as stable as possible during shift turnover.

The day shift OATC felt he needed to allow temperature to drift up
higher to give him mocre margin from this administrative limit
The OATC communicated his intent to the Balance of Plant operator
(BOP) but temperature values were not given. As the NC temperature
increased to 345 F, the OATC tock actions to stabilize temperature
by opening the steam generator blowdown valves. After about 15
minutes the OATC noted NC temperature was still increasing. He
started throttling open the condenser dump valves. He was able to
stop the temperature increase at a temperature of about 366 F.
Even though the OATC knows the Mode 3 criteria, it did not occur to
him at this time that he had entered Mode 3.

For this particular shutdown, an important plant parameter was NC
temperature. The purpose of the shutdown was to reduce a steam
leak on a steam generator drain line. The plan was to cooldown the
NC system far enough to allow a p‘pe cap to be placed on the
leaking line. Based on this, the OATC should have communicated to
the crew that he was allowing the temperature to increase.

The increase in temperature was noticed by the work crew in
containment due to the steam leak rate increasing. They reported
this to the shift supervisor. The shift supervisor investigated
and noted that the NC temperature had been allowed to increase and
instructed the OATC to reduce temperature down to about 340 F.

1f the OATC had communicated his intent to allow temperature to
increase, the discussion of this may have resulted in a crew member
communicating a caution to the OATC about approach to Mode 3
conditions and cculd have prevented the plant from entering Mode 3
inadvertently.



The three NRC notifications were timely and appropriate. The
notifications were:

-- Cooldown required by Technical Specifications caused by the
steam leak in containment increasing containment pressure and
temperature above Technical Specifications limits.

ESF actuation when the ice condenser doors opened due to the
steam leak in containment.

-~ Duke Power press release to the public concerning the steam
leak event inside containment resulting in a delay in the
return to service of Unit #2.

The Duke Power press releacse was timely and appropriate.

After containment pressure had returned to normal range,
Operations' management present in the control room discussed the
concern that two of the ice condenser doors remained slightly open.
After a thorough discussion of safecy concerns and the effect this
would have on further degradation of the ice bed, they made the
decision to hold closed two of the 24 ice condenser doors that

would not stay <closed. This decision is considered to be
appropriate and timely and prevented further inappropriate loss of
ice inventory. This action enhanced the ability of the Iice

condenser to respond to any further challenge had this been
necessary during the subsequent cooldown. Attachment 2 gives the
technical evaluation of blocking the function of these ice doors
during cooldown.

The release of steam in lower containment resulted in opening the
ice condenser doors and tome local ice melting in the bays adjacent
to the leak. This caused water to drain from the ice condenser
through drain lines into lower containment, and resulted in
temperature and humidity in ice bed exceeding ncrmal operating
limits. Refreezing of this watar and moisture could cause lower
inlet docors to become stuck end froct buildup on ice bed
structures. Thorough insgzcilza of the ice condenrer will be
necessary to insure any degradation that could affect Iice
performance is corrected.



Recommer.dations

Prior to startup, the operability of ice cundcenser shall be fully
verified including required ice inventory, lower condenser inlet
doors, ice condenser drains and verification that frost buildup
will not adversely affect ice condenser performance.

rior to startup, an evaluation of all equipment in containment
exposed to elevated temperature, humidity and water drained from
ice condenser shall be completed ¢» verify cepability to perform
it's intended function. This shall IiInclude considerations of
environmental qualifications of affected components.

Emphasize to the operating crews the importance of complete
communications of important plant parameters to allow the crew to
function as a team to enhance thée response to plant conditions.

Develop and implement actions that will heighten the awareness of
the crews to the plant approaching Mocde change conditions.

Document the items that need to be considered and satisfied prior
to making the decision to block the ice condenser doors closed.
This guidance should be placed in an op2ration's procedure such as
the ice condenser annunciator response procedure.



VIII) wWork Control Practices

All Work Control packages associated with work on 2-CF-1 9 frum
1/82 to pr.osent were reviewed in detail including associated
procedures. Station and vendor perscnnel were interview:d and all
information and actions associated with this leak repair job were
discussed. Qualifications of the vendor personnel from USSI were
considered fully adequate for this activiiy, which had been
successfully performed on previous occasions.

After these discussions it was apparent that all groups involved in
the work planning and execution did not fully understand all the
essential facts concerning work order 93063230 for lsak repair of
2CF-130. 1If a thorough discussion of all available information had
occurred, & different leak repair method might have prevented this
event.

Incorrect use of the Work Origination Screen caused crucial
information dealing with bad pipe threads not to be transferred to
the printed Work Order. The Planner understood the concerns with
the threads. but did not documert this as-found condition in the
Wwork Package. He did verbally communicate to the vendor interface
that bad threads or cross-threading was probable. It was not clear
if the vendor technician on the job was aware of this conceira.

Operations was not aware of the change made in the leak repair
procedure which allowed removal of the pipe cap. Operation's
understanding was that this type of repair consisted of drilling a
hole in the existing pipe cap and injecting a leak repair compound
into the pipe cap. However, maintenance perscnnel believed
Operations was aware of this change by their sign-off on the
Maintenance Procedure, which describes the plan to remove the
existing pipe cap.

The root cause involves treating this maintenance activity as a
routine event which did not trigger any additional discussions
outside of normal maintenance planning activities. The as-found
condition of the pipe threads was not fully communicated or
documented in the work package and operations personnel were not
fully aware of the intent to remove the existing pipe cap in the
repair process.



Recommendations:

Any maintenance activity involving the potential for a high energy
release should be treated as a non-routine job and require a pre-
job planning meeting with all involved groups and a thorough
understanding of the maintenance activities to be performed.

Enhance the work control process to ensure all critical as-found
condition information is included in the work package
documentation.



IX EQUIPMENT MALFUNCTIONS

The root cause of the failure of Kerotest drain valve 2CF-130 to
isolate flow was the improper reassemb. y of the valve due to
personnel error in following the maintenance procedures. During
final reassembly of the disc assembly, the spring guide was
installed upside down. When inssrted in the valve, the improper
configuration of the spring guide prevented the disc assembly from
contacting the seat, prevented the diaphragms from seating and
therefore prevented the valve from properly stroking. These
conditions were verified during an as-found evaluation of valve
2CF-130 in the MNS Hot Machine Shop on September 2, 1993,

Factors that possibly cont:i’buted to the personnel error were the
valve location, orientation (stem down), lack of clarity in the
Maintenance Procedure on how to assemble the disc/ spring guide/
spring/ disc cap, and the similar appearance of the disc assembly
in the correct and incorrect configuration. All personnel were
gqualified to work on Kerotest valves.

The present Post Maintenance Test process would have identified
this prohlem if the valve had been stroked during the functional
verification test as required. Failure to follow the PMT procedure
was a contributing root cause.

Direct monitoring of valve leakage during the system fill and

initial pressurization would aliow more and safer repair options
before high energy conditions are achieved.

Recommendations:

Emphasize to all valve technicians the consequences of improper
spring gquide installation and the importance of following
procedures. The consequences of this event should be included in
these discussions.

Enhance the Kerotest Maintenance Procedure to emphasize proper
spring guide installation prior to further use.

Enhance the Post Maintenance Test process to ensure direct seat
leakage verification is performed, when practical, during fill
and/or pressurized conditions.

Prior to startup, evaluate the consequences of improper maintenance
on other Kerotest packless valve applicaticns and take appropriate
action.



The root cause of the ejected pipe car was inadequate controls in
the procedure to ensure minimal pressure existed prior to cap
removal, aggravated by gross leakage through the drain valve and
damaged pipe threads. The possibility of a combination of damaged
threads, crossed threads, and inadequate thread engagement could
provide a configuration that may not cause the leakage to respond
as expected during loosening and agitation of the pipe cap. The
vendor's previous practice has been to slowly loosen the pipe cap
which allows pressure to bleed down or indicates that valve leakage
is excess.ive. The vendor relies heavily on their training and
“good practices” to conduct their unigque repairs and has a
remarkable safety record.

Because of the frequent installation and removal of pipe caps, the
potential for thread damage is high. A method of monitoring and
improving thread conditions or using connectors other than the
conventional pipe threads would improve safety, integrity, and
efficiency.

Recommendations:

Investigate and implement methods cf improving the safety of on-
line leak repairs, including pipe cap removal considerations.

Immediately suspend pipe cap removals in pressurized high energy
systems until improvements are made in the method of determining
any potential leakage tnrsough isclation valve.

Deveiop a process to ensure adequate integrity of vent and drain
pipe cap threaded connections.

Investigate methods of improving the performance of vent and drain
operations including new valve and cap designs/configurations.



2NC-14, a 3" Walworth globe valve, was discovered to have a
pressure seal leak during unit cooldown. The bonnet leak was
repaired initially by injecting sealant compound just above the
seal ring through two drilled holes in the bonnet, 180 degrees
apart. When leakage later developed at the yoke/bonnet threads,
injection holes were drilled through the yoke and sealant compound
was injected to stop the lcak. This repair was evaluated as
satisfying the construction code stress allowables and, therefore,
in compliance with ASME Section XI. Repair of 2NC-14 would involve
a complete drain-down below the coolant loops and waa not judged
advisable for this outage.

2NV-1, Reacter Coolant Letdown Isclation, failed closed due to a
short in a wire between the terminal box and the scolenocid valve,
apparently from damaged insulation. Root cause of the damaged wire
has not yet been determined. The conduit containing the wire showed
no signs of moist.i> intrusion from 2NC-14 leak in the same general
area. The leziage on 2NC-14 did not appear to contribute to this
failure although it did influence the timing of th« repair to 2NV-
1. Due to the loss of normal letdown, the operators were on excess
letdown during the cooldown.

Recommendation:

Further investigation of the failure mechanism for wiring on 2NV-1
should attempt to determine likely cause of failure and possible
corrective action to prevent this type of failure. Installation
methods for electrical leads should be reviewed to determine any
potent!al for damage.



X)

Recommendation Summary

Following is a summary of the recommendations made in the detail
sections above. It is anticipated that the plant will track
resolution of these recommendations to completion.

Prior to Entering Mode 4:

A)

<)

D)

Long

E)

F)

G)

H)

Operability of the ice condenser shall be fully verified
including required ice inventory, operation of the lower
inlet doors, drains are clear and verification that frost
buildup will not adversely affect performance of the ice
condenser.

An evaluation of all equipment in containment exposed to
elevated temperature, humidity and water shall be completed to
assure capability to perform function {s not adversely
impacted. This shall include considerations of environmental
qualifications of effected components.

Evaluate the consequences of improper maintenance on other
Kerotest packless valve applications and take appropriate
corrective actions.

Immediately suspend on-line pipe cap removals on pressurized
high energy systems until enhancements are made in the process
for verifying amount of leakage through isolation valves.

Term Recommendations:

Emphasize to the operating crews the importance of crew
communications of important plant parameters to allow the crew
to function as a team to enhance the response to plant
conditions.

Develop and implement actions that will heighten the awareness
of the operating crew to the plant approaching Mcde change
conditions.

Document the items that need to be considered and satisfied
prior to making the decision to hold ice condenser doors
closed.

Any maintenance activity involving the potential for high
enerqgy release should require a pre-job planning meeting with
all involved groups and a thorough understanding of the
maintenance activities to be performed.



K)

(-

M)

N)

Q)

F)

Enharce the work control process to ersure all critical as-
found condition information is included in the work package
documentation.

Laphasize to all valve technicians the consequences of
improper spring guide installation and the importance of
following procedures.

Enhance the Kerotest maintenance procedure to emphasize proper
spring guide installation prior to further use.

Enhance the Post Maintenance Test process to ensure direct
seat leakage verification is performed, when practical, during
fill and/or pressurized conditions.

Investigate and implement methods of improving the safety of
on-line leak repairs, including pipe cap removal
considerations.

Develop a process to ensure adeguate integrity of vent and
drain pipe cap threaded connections.

Investigate methods of improving the performance of vent and
drain operations including new valve and cap
designs/configurations.

Further investigation of the failure mechanism for wiring on
2NV-1 should attempt to determine likely cause of failure.



Additional Followup by SEIT Team

The generic implications of this event for other Duke stations and
industry will be reviewed and appropriate recommended corrective
actions will be transmitted through Operating Experience Program.



ATTACHMENT 1

McGuire Nuciesr Station. Usnut 2

Steam Leak in Contminment, 873193

Why did some of the ice con”+nser doors not open duning the event’

The ice condenser lower inlet doors are designed to open at approximately 0 007 psi

(1 Ib/ft") differential pressure across the doors This pressure i1s equivalent to the “cold
head"” pressure produced by the colder, denser air inside the ice condenser At this
pressure difference, the doors will come off the closed seat (cracked open) and » limat
switch will indicate the door as being open. The lower inlet door position indication
15 located at the entrance to the lower ice condenser, and there is » single indicanag
light for each block of § doors/ 4 bays (1e. one light for bays | 4, which includes 8
doors) It requires further pressure/ force to open the door off the seal A hinge
spring attached to the lower contmnment side of each door produces a torque of up
194 inch-pounds (Maxumum ) with the door open. Thus correlates to a force of 7.25
ibs applied at the door handle Without the cold head pressure difference. the doors
w1ll therefore tend to remain essentially closed (but not sealing fully) and steam flow
is necessary to open and hold open the doors. Duning sccidents such as LBLOCA/
SLB the sustmned differential pressure between lower contunment and the lower ice
condenser would hold all lower wnlet doors cpen

The steam relesse woident of 83193 crested s genersl heat up of the lower
contminment and resulted m & slow pressunization The mitial pressunzatnon cracked
open some of the lower inlet doors an the cold head in the 1ce condenser was quickly
lost As the cold head was lost throughout the ice condenser (the portals allow for
mwmmmmwl)ﬂofhdummmmmu
cracked off their seals (as evidenced by the sound of air rushing past the doors noticed
dunng the mital entry) snd all bay groups (w/ exception of 1-4) indicated st least one
door was open to the pomnt of tnpping & lumit swch. it is unknown exactly which
doors. or how many doors tripped thewr lumit switches Because the pressunzstion in
lower contmament was faurty slow (it took spproxumwely 10 minutes to peak) and the
majonty of the contmnment envuUDAMEn! Was DOn-condensivies (mr), the 1ce condenser
rem mned essennally equalized with the lower contmnment and there was never a large
dnving force to (fully) open all of the doors.

Fa&ﬂnmntu-m(md)ummnhdmu
not cause the limit switch 10 ndicate the doors were open dunng thus event All doors
mm‘nuoﬁdmmm-rbm.-dmmmdmoﬂy
by the sprnng force.

J J Nolin
Systems Engineening
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ATTACHMENT 2

Evaluaton of Blochang lce Condenser Doors Dunng Cooldown
Foliowing the Unit 2 SG Dram Leak Evern On 8/31/93

A1 sbout 12:30 a.m. on the moming of August 31, 1993, a leak 1 a steam generator A 1 inch
drawn line developed in the MNS-2 lower contaiument. Al the ime the unit was al full
temperature and pressure at no-load conditons. This lcak releascd inventory from the steam
generalor into contarument. As a resull, lower containment pressure increased by about 0.45 psi
and 18°F  This pressunzation caused all but two sets of ioe condenser doors to open. Most of
these doors were only cracked vpen. but 4 doors in the viCinity of the leak were fully opened
About 2,400 Ibm of ice melted as a result of the leak.

After the event was diagnosed, the unit entered an orderly cooldown and depressurizauon at a
rate of SO°F/hr 1o reach conditions where the Jeak could be isolated. This also caused the sieam
generator leak rate to decrease. At about $:00 a.m.. 4 1/2 hours aiter the siart of the incident, the
NC System temperature wes down 10 422 °F, (he contanment pressure had rcturned 10 its
original value, and the lower containment teznperalure, which peaked at about 134 °F, had
docreased to 124 °F. The release from the steam generator drain linc was significantly reduced at
this Ume. At about this time all of the ice condenser doors had reclosed cxcept for two, which
remawned open.

At £:00 am.. station personnel decided to mapually close (and hold closed) these two doors in an
offort to minimize additional ice meit. This was decided based on the retur to near-normal
pressure Mmmmnmmmmmwmmmmmmmwm
the continuing encrgy addition could be removed by the Containment Ventilation (VV) System.
Thcneedfonheicccnndemctshmldssubsequaucvem(suchasaLOCA)noauwasm
considered. Tt was known that decay heat was very low duc to the refueling outage, and that the
stored energy in the NC System was much reduccd following the cooldown to 422°F. Tt was
recogruzed that blocking closed two of the 24 doors would only mimmally decrease the
funcuonalcapawityoftheiocom\dem.muminm;udoonwmndsﬁunmakm. The
smaulossoficcdunngmcmmcvauwanwgmMuornyamMmdm
from the initial inventory. Based on these factors, it was decided that the ice condenser would
annmuctopnwkkavaymmmm-wddemmasinhmdmammmymmc
mamgmmwnncrdoonwmmw.

HadaLOCAoommdwmecuctwodummhcldmmtoeooMemmehwcsﬁn
performed its intended function. A large-break LOCA with the NC system tompersture at 422 °F
wmndrelmncmorymmyuuowermmumnacwrhadheenulbilpower.
mmmwmmnummmwmmummmmm.
<o that lcss NC inventory would be released out the break. The energy of a LOCA blowdown
fmmmuuummsqumdnummeoaw.mmmm
design blowdown encrgy of 324 E6 Buu. This $U% reduction in the encrgy release more than
offseuzmmminmcmldtyofmeiocmrhycmm;lwoofmﬂmuu
assumed loss of less than 10% of the ice. The initial containment pressure peak would therefore
bcmuchlowermumge-hlukLOCAwlmmNCsynemmmmwerpqmmm
emperatures then for a LOCA from full power conditions. It is alwo noted that the initial
comtamment pressure peak is not the limiting pressurc peak for the full power case.



The long-term pressure peak for a LOCA. which occurs following 1ce melt, would also be much
less due to the reduced decay heat level. Decay heat at the ime of ice-melt-out following a large-
break LOCA from full power 1s about 45 MW, The decay heat at the time of the steam leak
event was about 2.5 MW, o only 5.6% of the decay heat at the time of ice melt following a
LOCA from full power. Even with the ice mventory slightly decreased due (o the steam leak, ice
meltout would take much longer due 10 low decay heat. The Containment Spray (NS) System is
used 10 keep containment pressure below the 15 psig limit after the icc melts. One train of spray
at 3400 gpm is capabie of condensing the stcam for an energy release rate of 50,000 Btu/sec.
The potential boiloff from decay heal at this tme is Jess than 2400 Bru/sec, or only 5% of the
capacity of one spray train. The NS System is thereforc able to keep building pressure from
increasing following the initial nlowdown following 2 LOCA at 422°F, which will only partially
melt the ice invemory. No ice is roquired [or the remainder of the cvent.  Thx peak pressure
would thercfore remain well below the design limit of 15 psig.

BMmmMcwdmnmummmumwMMthm
mimmmmme«ﬁmwumm.mmu
wmmofmwmnm.mmmwmmucsm.mmm
decay heai following the outage.

Any guestions, call Gregg Swindichurst (382-5176)

TATO! B A%
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SAFETY REVIEW GROUP LICENSEE EVENT REPORT

A review of the event on 8/31/93 is currently underway. This review will inciude a
complete root cause analysis, safety evaluation, and will identity corrective actions
required 1o correct the igentified causes(s). There will also be a search of the
Operating Experience Data Base to determine f the cause(s) and particulars of this
event are recurnng. The evaluation will be completed by 3/30/93, and will be
submitted to the U.S. Nuclear Regulatory Commission in accordance with 10 CFR
50.73 (a) (2) (1) ana 10 CFR 50.73 (a) (2) (iv). This report will be documented as LER
370/93-06.

A preliminary causal factor chart, developed during this investigation, is attached.



THE CAUSAL FACTOR CHART WILL BE PROVIDED LATER VIA FAX.
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TEAM CHARTER

Date: 9/1/93

Project Title: Mechanical Maintenance (MM) Investigation of Unit 2
Steam Leak invoiving 2CF130

Start Date: 8/31/93

Expected Completion Date: 9/7/93

Sponsor/Team Leader: Ronnie B. White, Jr.
Team Members: Mark Devine - MM Lead Investigator
Don Trapp

Maurice Horne
Jim Aligood - LER Interface

Purpose and Scope:

Coordinate/conduct MM investigation of steam leak involving 2CF130. Provide input to
the LER investigation which supports determination of root cause and cofrective
actions for inappropriate valve repair assoicated with the 8/31/93 steam leak in
containment event on McGuire Unit 2.

Project Background:

Repcir efforts to correct leakage from a pipe cap at valve 2CF130 (secondary side
tube sheet drain) resulted in pipe cap blowing off and dumping steam into lower
containment. lce condenser doors opened and some capacity of the ice condenser
was used.

The unit was cooled down and depressurized to Mode 5 to facilitate repairs and
recovery from the event. A SEIT was initiated to investigate the event due 10 the
obvious significance. Mechanical Maintenance initiated an investigative effort and LER
investigation was begun.



Deliverables:

Root cause investigation using HPES methodology will be used to provide input 1o the
MNS LER investigation. This will support determination of root cause and corrective
actions via the LER investigation.

Investigation will, at a mimmum, address the following issues/questions:

. Determine applicable human factors and causes of unsuccessful repair
efforts of 2CF 130 conducted on 8/5/93.

Were the performing technicians qualified to the task?

Were applicable procedures adequate and properly used?

Was management involved in the repair efforts?

What was the initial faiilure mechanism ot 2EOC87?

Did the work order specify any requirements for the pipe cap on the
outlet of the valve?

What was the failure mechanism of the valve after the unsuccessful
repair of 2EOC8?

What Post Maintenance Testing/Furnctional Verification was performed
and when?

“ Evaluate work practices used by On Line Leak Sealing vendors while
performing on line leak sealing task.

Were the performing technicians technically qualified to the task?

Were the applicable procedures adequate and properly used?

What operations/control room intertace occurred prior to start of job?
Was the evolution of this job significantly abnormal for On Line Leak
Sealing personnel?

Was management involved in the repair efforts in the on line leak repair
sealing of the 2CF 130 pipe cap?

@ Any other issues uncovered by this investigation will also be addressed.

Measurable Success Indicators:
Short term MM actions are completed to support unit return 1o service by 9/13/93.

input 1 MNS LER investigation supportive of root cause determination and corrective
acton.



Progress Updates:
The team will initially meet dailly within MM to review concerns, action responsibility

and status, SEIT, LER, and NRC interface will take place as needed 10 bring closure
10 1SSUes.

Project Goal:

Identity ail corrective actions that need 1o take place 10 support an on-line date of
9/13/93.
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REPAIR OF 2CF-130

RECOVERY ITEM: After the initiating event, and an unsuccessful attempt to
install the leak repair pipe cap during cooldown, 2CF-130 continued to leak past
the seat. The leakage continued to pass through the drain line (with the pipe
cap blown off), and continued to affect conditions inside containment.

Temporary repairs 1o stop the leakage were needed, 1o be followed by
permanent repairs.

Special considerations included:
(@) preservation of as-found conditions for inspection, and
(b) assurance of thorough post-maintenance testing.

ACTIONS:

A

B.

2CF-130 was maintained in the as-found condition until disassembly.
A video tape was made of 2CF-130 and the surrounding work area.

With the plant in mode 5, and leakage from 2CF-130 continuing, vendor
personnel successfully installed a leak repair pipe cap on the 2CF-130
pipe stub and injected leak sealant under W/O Task 93063230 01 and
Temporary Modification 6286. This stopped the leakage into containment
at 0100 on 9/1/93. Functional verification was performed, consisting of a
visual examination of the pipe cap and a check for external leakage.
2CF-130 was not disturbed during this work.

NRC personne! inspected 2CF-130 and its vicinity.

After the 'A’ steam generator was drained, 2CF-130 was cut out under
W/O Task 93063230 03.

Disassembly of 2CF-130 (which was video taped) revealed that the
spring guida in the valve disk assembly had been installed upside down,
“locking” the valve in the open position. Inspection showed that the pipe
stub threads had been galled and that the pipe cap had been cross—-
threaded.

Management and technicians preparing 1o perform subsequert repairs
reviewed the problems with 2CF-130 and the pipe cap, assuring that
repairs 1o 2CF-130 would be performed properly.

The replacement 2CF-130 drain line. prefabricated with a new Kerotest
valve body and down-stream threaded stub, was welded in place under
W/O Task 93063230 03 and FWDS L-365 Rev 4.



I 2CF-130 internals were reassembled under W/O Task 93063230 02 and
MP/Q/A/7600/06.

J. 2CF-130 was cycled, as part of the functional ve :ication required by
MP/0/A/7600/06. It performed satisfactorily.

K After the ‘A’ steam generator was refilled, 2CF-130 was verified to not be
leaking by visual examination as part of the post-maintenance 1esting
under W/O Task 93063230 05.

NOTE: Additional post-maintenance checks will be made during startup
as follows:

. With the pipe cap off, 2CF-130 will be visually examined for
leakage during mode 4 operation as the system is
pressurized.

. With the pipe cap off, 2CF-130 will be visually examined for
leakage at full pressure during mode 3 operation. (The pipe
cap will then be installed.)

¢ Proper thread engagement of the pipe cap will be verified by
visual examination and by observing an appropriate number
of turns as i is tightened. (Proper thread engagement was
informally verified after the replacement drain line was
instalied.)



ICE CONDENSER



ICE CONDENSER

RECOVERY ITEM: Following the leak of drain vaive 2CF-130, the lower

containment temperature and pressure increased, opening the ice condenser
lower iniet doors. Some meiting of the ice bed occurred.

ACTIONS:

A

Following the steam leak event the ice condenser was inspected for signs
of melting. Indications of meiting were observed in bays 19-24. 247
baskets were weighed. The most significant melting occurred in four
baskets in bay 22.

The population of 247 baskets was as follows: 100% of all baskets
showing visible signs of melting, plus 50% of the baskets adjacent 10
those showing signs of melting, plus a random sample in that bay. The
weight loss from these baskets showed the ice condenser was operabie.

The four baskets identified in bay 22 were emptied and reloaded to
enhance ice weight margin.

Ali lce Condenser Tech Spec surveillances were reviewed for adequacy
or rerun. The most significant relative 1o this event that were rerun are.
adequate ice mass, adequate flow passage area, and operability of lower
inlet doors. See attachment for further details.



Techmweal Specificabon Suwrveillance Requurement 4 6 5 | b 2 establishes ice Condenser operabulity based
on ce weight for 2 9 month survelliance window Thw“mmﬁﬂa
ovemory. as well as average basker weight with 2 95% jevel of confidence n specific sub-groups. The
echmcal specificabon mummum weights with a 95% level of confidence (2.099.790 ibs. iotal 108! s
average) are based on the safety margn (desgn bams) weight of | 590 000 ibs weal and 983 e average
The dufference berween these Two Limuts address 3 0% ice loss due o sublunation duning the surveillance
otus a | |% weighing error allowance  As such. meeting the reqrirements of the Techmcal Specaificanon
ensures the operability of the ice Condenser for the 9 month terval

“he method for determuning ice bed operability for the next wne motths 5 via the e weight surveiliance
and anatves performed in WO 93063883

smxacmmwmummwmmm
evaluznon of the 1ot bed Component Engineening nersonnel nspecied the o bed for ugns of melung
Indicanions were observed in bevs 12, 19,20, 21,22 23, and 24 The mom extensive melting was clearty
withun bey 22, As such 249 baskers 1o these beys and beys |1 and |3 were denufied © be waghed
V‘Mumdhadumuzm.mummmﬂhmﬂ
ney 22 These weights are summanzed o Table A

TABLE A
BAY | COL ROW | AS POUND ICK | REPLENISHID
WRIGHT ICE WRIGET
L) (e.)
2 3 [ 90 1510
22 k| 9 1016 | 1471
2 4 ¥ 40 1 1488
2 4 9 1006 | | 506

mummuxvuu-nm—munrua. The data was analveed
for both mesn and 99% level of confidence cr weights. 10 all cases the current weights exceeded the
Tmm-_mudmm-pd:mu Opersbility = the
mdmmuwnmu“um-‘punwmm The
-.—nmd.n—nnmr-hm“m—-nhu_
PrOECTIN. mummmumlhn—umumnm As such the
Mnmnq_&mtww—-ﬂ-‘rﬁm Two other
naskees (Bay 24 1-1 1038 Ba sad 1-2 1060 T ) fiell below the 1081 T lmst Minsmwl concern exus
hmm*-nﬂmnhhmmﬂm The progecaed
“-n“nhnﬁu.tm” Agmn. the 99% level of confidence
-ﬂudmulﬂlhi—. Th“lh”ﬁ!!dhuumh
s of the upoommung fue oo



TCTAL ICE I.D“OFALLWTSWEIGHEDIN BAY 11

fTOTAL ICE LOSS OF ALL BASKETS WEIGHED IN BAY 12
ITOTAL ICE LOSS OF ALL BASKETS WEIGHED IN BAY 13
OTAL ICE LOSS OF ALL BASKETS WEIGHED IN BAY 9
‘ AL ICE LOSS OF ALL BASKETS WEIGHED IN BAY 20
OTAL ICE LOSS OF ALL BASKETS WEIGHED IN BAY 21
AL ICE LOSS OF ALL BASKETS WEIGHED IN BAY 22
OTAL ICE LOSS OF ALL BASKETS WEIGHED IN BAY 22
OTAL ICE LOSS OF ALL BASKETS WEIGHED IN BAY 24

183
98
i
-328

CURRENT

BASKETS:
BASKET WEIGHT O ALL BASKETS WEIGHED

1437 Iom.
110.5713%
1423

1309
56 536849
13
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CONTAINMENT EQUIPMENT
DAMAGE AND
CONTAINMENT CLEANUP



CONTAINMENT EQUIPMENT DAMAGE AND CONTAINMENT CLEANUP

RECOVERY ITEM: The leak of drain valve 2CF-130 resulied in a significant
aischarge of steam from the secondary side of 2A steam generator. This
release of steam caused containment temperature, pressure and humidity 1o
increase. The equipment in lower containment exposed to the elevated
temperature, humidity and water must be evaluated to ensure that equipment is
abie 1o perform s design function.

ACTION ITEMS:

The following is a list of the equipment evaluated or inspected. Further
dgrcurmentation is included in Appendix V.

A E.Q. Instrun.ertation - Evaluation performed by McGuire Staticn EQ
Coordinator. The readout rom 3 EQ instruments (2CFLT5490,
2CFLT5500 ano 2CFLT5510) were checked for stable and correct
indication. These instruments were all located in the cold leg
accumulator rooms adjacent to 2CF130.

B. Target Rock Solenoid Valves - Four of four were functionally verified by
cycling each vaive.

C. Fire Detectors - Twelve of nineteen zones were inspected. Ten of the
twelve operated satistactory. Smoke detecturs in the two failed zones
were dr.ed and placed back in service.

D Resistance Temperature Detectore (RTDs) - Evaluation made as EQ
instrumentation under item A

E. Pressure Operated Relief Valve Acoustic Leak Monitor - Evaluation
made as EQ instrumentation under item A,

F. Reactor Coolant Pump Motors - inspected lead box, terminatiuns and
inside of motor on pump 2A. All areas checked were dry.

G. Vaive Operators - MOVs evaluation made as EQ instrumentation under
item A

H. Electrical Penetrations - No additional inspection required basec on
evaluation.



Control Rod Drives - The CRDMs were checked and two cables/CRDMs
appear 10 have shorts. Plans are to remove the CRDMs, disassemble
and try to dry them. This will be completed before unit restart. Work
order 83064212 is being used o perform the work.

Digital Rod Position Indication - Evaluation of present rod position
indications shows no maltunctioning indicators. A thorough verification
can only b2 performed after rods are raised.

Pressurizer Heaters - Evaluation of aquipment construction and
verification of heater amp readings indicate no further inspections
necessary.

incore instrumentation - Some water intrusion was detected. One motor
starter was dried while another required replacement. Work order
93012028 was used for inspection and repair work.

VL Fan Units - An evaluation was performed on the lower containment
ventilation units. Based on equipment design and past operating
experience, further inspection was deemed not necessary.

VL Fan Unit Vibration Detection Units - Monitor cabinets were inspected
for moisture and were found dry. All alarms were clear.

Lower Containment Lighting Power Panels - Three of four lighting panels
nside the shield wall in lower containment were inspected for
moisture/water intrusion an¢ all were found dry.

Civil Concerns - A review of various codes and specifications for

structural steel and concrete revealed the structure was not compromised

in any way. See attachment for evaluation.

General Inspection of Electrical Equipment and Instrumentation in Area
Around 2CF130 - The following instrumentation was visually inspected
for damage due lo close proximity to 2CF130:

2VPPT5130 *
2VPPT5120 *
2VPPT5140 *
2NVLS5070 *
2NVLSS5071 *
2NCLT5991

2BWPES070
2BWPI5070

2BWPGS5070

o ~eaoom



The functions of these instrumentation were aiso verified to
ensure proper readouts were being received.

An engineering review of the containment temperature response was
performed. It was determined that the t-ansient did not chailenge the
operability of any QA condition / equipme:.., and that there was no
discernible effect on environmental qualification life.

General inspection of equipment near the discharge of ice condenser 10"
floor grain for bay 22 was evaluated for potential water damage. No
visable damage was found. The maximum flow rate from the ice meiting
was approximately 0.6 gpm.



RECOVERY ITEM: Due to the 2CF-130 steam leak there was magnetite and
water on the A/D side of lower containment and a little in the A/D side of the
pipe chase that needed to he cleaned prior 10 returning 1o mode 4.

SHORT TERM ACTION ITEMS:

The water was vacuumed up.

The horizontal surfaces (piping, valves, hangers, etc.) under 2CF-130
were wiped down.

The grating under A/D S/G was removed and K-MAC cieaned the fioor.
The debris in the pipe chase was removed.

QA has inspected the area.

Mmoo ®»
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OPERATING EXPERIENCE PROGRAM

RECOVERY ITEM: Due to the generic implications of this event, operating
expernence communications were made to other Duke nuclear stations and the
ingustry.

ACTION ITEMS:

A McGuire Superintendent of Mechanical Maintenance notified Oconee and
Catawba via conference call and electronic mail.

B Nuclear Network messages (3) sent to update industry.

LONG TERM ACTION ITEMS:

A Duke Power, Nuclear Generation Department, Nuclear Services
Department will foliow thru on appropriate communication/coordination of

lessons learned with all three Duke Power Nuclear Stations. Ongoing
effort.




September 4, 1993

MEMORANDUM

Subyect Operational Experience Sharing - 2CF130 Incident

This memorandum 1S 10 document a telephone conference cali conducted on 9/2/93 between mysell
Don Rogers - Calawba Mechanical Supenntendent, and Bill Rogers - Oconee Mechanical
Superintendent 1o share preliminary lessons learned from the 2CF-130 incident.

During this call | shared the basic sequence of events that lead up to the pipe cap blow-out on 2CF -
130 We discussed the basic technical details invoived in the Modified Thread Injection Cap (MTIC)
method of on line leak sealing and | answered any questions CNS and ONS had about this incident.

| encouraged CNS and ONS 10

Review NSD-105 Operating. Test, and Maintenance Activities

Review ETQS Standard 2404 0 Support Personnel Training and Qualifications
Assess thewr current management oversight of contractors/vendors including on line
leak sealing activities

Assess therr current mainienance repar methods using on-line leak sealing

Al the time of this telephone conference the root cause failure of 1CF-130 was not known. The root
cause has since been determined (invered spring guide). | fax'd a copy of Mechanical Maintenance
root cause failure determination report on 9/3/83 and sent them a PROFS note advising them of such

(o 2.3

Ronnie B. White, Jr
Mechanical Superintendent
McGuire Nuclear Station

RBWir/agt

ce Don Rogers (Catawba)
Bili Foster (Oconee)
Don Gabnel
Ermie Estep



From: RBW7324 --PRDC Date and time 09/03/93 13:59:09

To: WWF7310 --PRDC DRRB236 --PROC Don R. Rogers
DHG7344 -~-PRDC D, 4 Gabriel
cc: RXB6274 --PRDC RPB7325 --PRDC
ELB7325 --PROC OWT7325 --PRDC
BTH732% --PRDC MXHTS522 --PRDC
TJ57325 --PRDC EEE7255 --PROC Ernest £ Estep
From: Ronnie 8. wWhite K Ir
Subject: 2CF-130 Issues

Briefly the root cause failure of 2CF-130 (Kerotest 1500# Y-type Kerotest
globe valve) was because the spring guide and spring combinaticn was found
‘nstalled in an inverted ponsition when inverted, the disc assembly is lifted
nff the seat and prevents va've closure. Another symptom of this inverted
installation is that the valve handwheel will essentially not move after
complete reassembly.

The post maintenance test functional verification stated that the valve
shouid be 1) cycled 2) visually checked. We are currently investigating how
the valve could have been cycled per the functional verification since the
handwheel is essentially "Incked down" by the inverted assembly.

Other generic issues that the NRC AIT team have raised center around the use
of "on-line leak sealing" ac a repair method and management oversight of
vendor / contractor activities

We are currently reviewing nur training, procedures, administrative guidance
and maintenance work practices associated with the above areas.

] recommend that ONS and (NS do the same. [ ask that Nuclear Services assist
Lhe stations in these areas also by looking at "best practices" already in
place relating to kerotest procedures and maintenance practices. All three
cites currently use "on-line leak repair” as a maintenance alternative.

Nuc lear Services could heip us in this area by review of our practices as well
as what is currently being done in the industry (via INPO contacts, etc).

Wwe are making some short term changes to our Kerotest maintenance procedure
and will follow this up with a more comprehensive iook at this procedure
Tonger term

we have also implemented the requirement that Wl (our on line leak tealing
contractor) be accompanied by Mechanical Maintenance during the signing on of
any work with OPS.

we have established adminictrative controls prohibiting the use of the on line
leak sealing technigue that involves removal of pipe caps under pressure until
we have fully evaluated this repair technique.

Wwe have briefed key Mechanical managers on management oversight
responsibilities regarding contractors / vendors and have increased our
management oversight of maintenance activities (including activities occurring

on nights, weekends,K etc)
we have increased our focuc on examining valve faf]ures for root cause.
We are conducting a Mechaniral HMPES investigation of this event.

1 will try to keep you posted nn other key areas that might help you learn

-

-
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= One meesage has been selected. B

OE 6171 I PEDERSON (DUKE) 31-AUG-93 13:51 EDT
Subiject: Feedwater line leak resulting in an ESF actuation.

URIE MAMB. . s v oss-ssesansnsassnssnssresasss McGuire

BORCEOL TYPR s nssscrsinasnrsacsessapanie PWR (1180 MwWe)
Reactor ManufacCturer..... ... scossssnssnssns westinghouse

Plant DeBigQNer ... . oessvssvsvsssvscsssnnsne Duke Power Company
EvOnt DBLE. .corcenicsassenssssssassnsnnsons 31/08/93

LER SUBDOL . ¢ » cososssossssnsssansssanssnsse 370/93-06

During the startup of Unit 2 at McGuire Nuclear Station following

a schdeuled refueling outage, steam was noticed coming from a Steam
Generator secondary side drain valve pipe cap. The decision was made
to do an on-line leak repair by removing the pipe cap on the drain
valve.

The repair crew had assembled the necessary repalir equipment, aad had
started removing the pipe cap when the cap blew off releasing steam at
an estimated 1100 psig into lower containment. One member of the
repair crew was injured, and received second degree burns to his hands.
The steam slightly pressurized lower containment, and some of the ice
conderser doors opened.

Actions were taken to lower secondary side pressure to stop the steam
leak, and the ice condenser doors were closed.

Efforts are currently underway to weigh the ice conderser baskets, and
evaluate further actions. The injured worker was taken to the hosp!tal
for precautions y measures, and was released.

Plans are to cool down to Mode 5 and the evaluate further actions.

Informatirn Contact: Jim Allgood (704)-875-5161

_......-....-__----..—-_-—-----——----——-------------——-o-—---—-----—--‘——-—----_



NNRAOC 1A - .
Message Retrieval 08/03/93

= One message has been selected. =

OE 6174 1 PEDERSON (DUKE) 02-SEP-93 13:51 EDT
Subject: Feedwater Line Leak Resulting in an ESF Actuation.

This is a follow-up message to OE 6171.

DRIE WD - socosvnnssasssidossninnssns McGuire

REACLOr TYP® ...t toravsnassnnsnns +e«. PWR (1180 Mwe)
Reactor Manufacturer .........«... +e++. Westinghouse
Plant Designer .........:cvsnsvesveene . Duke Power Company
EVORE DBL® ..ivcicracssnssssnpinsasenas 31/08/93

LER BUBDBE ..cisciscaviaadarasdossssdvan 370/83-06

McGuire site management has decided not to perform any leak repair
of 8 leaking vent cap by removing the cap while it is still
pressurized. This is effective immediately, and will stay in affect
until further evaluation can be completed.

Other actions that the station is taking includes:

1) Cutting out and replacing the leaking drain valve
2) Determine the failure mechanism of the valve

3) Replace melted ice in the ice conderser.

Information Contact: Jim Aligcod (704)-875-5161

- - A A S S e S e -



NNRAOO LA NUCLEAR o
Message Retrieval 09/03/93

= One message has been selected. =

s
-
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OE 6180 I PEDERSON '‘DUKE) 03-SEP-93 18:14 EDT
Subject: Leakage on Steam Generator Drain Valve due to Improper
Reassembly during Maintenance

IRIE BRI oo v sonnanninnsndswsesowsesssa McGuire Nuclear Station
ROBCEDE MYDE o cisncncunnsdsnsnsnssendens PWR (1180 Mwe)

Reactor Manufacturer ........coesvussen Westinghouse

PIBC DERLORPE . ccveviyssnsvaranssbesns Duke Power Company
EVERE DEEE ccvvvnnnsnvsnamnsennednsews 31/08/93

This event is related to OE 6171 message. The feedwater line leak
that occurred on 8/31/93 was due to leakage through a Steam Generator
(8§/G) drain valve (2CF-130). This velve is a 1 inch packless Kerotest
globe valve, 1 Series 1513, Y-Type Globe Vavle, CAD 9915-(1).

The reason valve 2CF-130 did not isolate feedwater flow was the
improper reassembly of the valve due to personnel error in following
the maintenance procedures. During final reassembly of the disc
assembly, the spring guide was installed upside down. When inserted

in the valve, the improper configuration of the spring guide would
prevent the disc assembly from contacting the seat. This prevented

the diaphragms from seating, and, in fact, would prevent the valve from
properly stroking. These conditjons were verified during an

as-found evaluation of valve 2CF-130 in the McGuire Hot Machine Shop

on September 2, 1993.

Information Contact: Jim Allgood (704)-875-5161

[ SRS ————— A A AR P AR et s ol e
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MAINTENANCE EXECUTION



MAINTENANCE EXECUTION

' PROBLEM STATEMENT: Maintenance activities 10 repair seat leakage on
valve 2CF-130 resulted in an unisolable steam leak in Unit 2 lower containment.
This led to the need ic perform on line leak sealing which resulted in a
personnel injury (minor burn) and opening of ice condenser lower iniet doors and
some melting of ice.

CAUSE: Incorrect reassembly of valve disc and inadequate functional
verification during repair of 2CF-130.

SHORT TERM ACTION [TEMS:

A Charter a Mecnanical Maintenance investigation of this event. See
Appendix V Tearn Charter.

Responsible Party Mechanical Superintendent

B Complete disassembly investigation to determine the mechanical failure
of 2CF-130. See Appendix V Disassembly and Inspection of 2CF130

Responsible Party: Mechanical Superintendent

C. Change procedure MP/0/A/7600/06 Kerotest Y-Type Globe Valve
Corrective Maintenance 1o ciarify reassembly steps.

Responsible Party: Mechanical Superintendent

LONG TERM ACTION ITEMS:

A Compiete the full Mechanical Maintenance HFPES investigation oi this
incident.

Responsibie Party: Mechanical Superintendent

Completion Pste: September, 1983

B. Develop a means to emphasize to valve technicians the consequences of
/mproper spring guioe installation and importance of following procedures.

Responsible Person: Mechanicai Mainienance ETQS Coordinator
Compietion Date: October, 1993



C. Perform Human Factors review of procedure MP/Q/A/7600/06.

Responsible Party: Mechanical Support Genera! Supervisor
Completion Date: October, 1993

D. Enhance Supervisor and Employee Work Habits packages with specific
detalls of procedure acherence and adeguacy and specific
responsibiliies of each in regaras to oversight of activities.

Responsible Party: Mechanical ETQS Coordinator
Completion Date: October, 1993

E. Give specific event training to all Mechanical Maintenance technicians
who may be invoived with Kerotest valve activities.

Responsible Party: Mechanical Support General Supervisor
Completion Date: November, 1993



MAINTENANCE EXECUTION

PROBLEM STATEMENT: Affected groups do not always have adequate
involvement in planning, risk assessment, and execution of on line leak
sealing evolutions.

CAUSE: The current process does not clearly delineate the potential
consequences for on line leak sealing of high energy systems.

SHORT TERM ACTION ITEMS:

A. Place administrative hold on the use of the vendor's on line leak
sealing repair methods that involve removal of pressurized pipe
caps on high energy systems. See Appendix V Memorandum.

Responsible Party: Mechanical Superintendent

B. Place MP/0/A/7650/77 (On Line Leak Sealing Initial Injection)
procedure on Administrative Hold.

Responsible Party: Mechanical Superintendent

C. Clarity management oversight responsibilities for on line leak
sealing activities within Mechanical Maintenance. See Appendix V
Memorandum to Maurice Horne.

Responsible Party: Mechanical Superintendent

D. Brief Mechanical Maintenance managers to heighten their
awareness regarding training and qualification requirements and
management oversight of the activities of vendors, contractors, and
other interfacing personnel. See Appendix V Memorandum.

Responsible Party: Mechanical Superintendent

E Operations issue a special order 1o suspend removal of pipe caps
from pressurized high energy (water/steam systems pressurized to
>600 p.s.i) systems. See Special Order 83-13.

Rasponsible Party: Superintendent of Operations



LONG TERM ACTIONS:

A

Evaluate the repair methods used which involve removal of pressurized
pipe caps on high energy Systems and take appropriate actions.

Responsible Party: Mechanical Equipment Section Manager
Completion Date: Required prior to removing Admin Hold on this repair
methoa.

Revise MP/0/A/7650/77 (On Line Leak Sealing Initial Injection) procedure
10 include pre-job bnefing requirements and remove from administrative
hoid.

Responsible Party: Mechanical Support General Supervisor
Compietion Date: Prior to Using Procedure

Review all maintenance procedures for infrequently performed evolutions
and revise 10 include pre-job briefing requirements.

Responsibie Perty: Mechanical Support General

Supervisor
Completion Date: October. 1993

Review procedure MP/Q/A/7650/77 and Vendor On line Leak Sealing
procedure for human Factors conditions and technical accuracy.
Responsible Party: Mechanical Support General Supervisor
Completion Date: Before next use



POST MAINTENANCE
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POST MAINTENANCE TESTING

PROBLEM STATEMENT: Some Post Maintenance Testing (PMT) on
unisolatable high energy components (vaives, flanges, couplings, etc.), such as
valve 2CF-130, is not performed until normal system conditions are reached.
This limits maintenance flexibility when leaks are found.

CAUSE: Other Post Maintenance Test methods not previously identified.
SHORT TERM ACTION ITEMS:

A Change Post Maintenance Testing on 2CF-130 following repair to include
leak checks at three points: 1) System cold with ‘A’ S/G secondary side
filled: 2) while in mode 4, 3) at normal system temperature and pressure.
All checks to be done with pipe cap removed. This item is in progress
and will be completed when unit 2 reaches full temperature and pressure.

Responsible Party: Work Control Sugerintendent
LONG TERM ACTION ITEMS:

A Evaluate the effectiveness of current Post Maintenance Testing Methods
on unisolable high energy components. Objective should be to identify
best maintenance options with leaking unisolatable components.
Responsible Party: Work Control Superintendent

Compiletion Date: December, 1983



WORK CONTROL



WORK CONTROL
PROBLEM STATEMENT: MNS has experienced a number of recent cases
involving the use of vendors.

CAUSE: Lack of site specific administrative guidance addressing control of
non-assigned individuals and organizations performing work on site.

SHORT TERM ACTION ITEMS:

A Operations management, as an intenm measure, will issue a memo 1o all
Operations Shift and Staff personnel. The memo will require that
Mechanical Maintenance personnel accompany vendor personnel when
intertacing with Operations for the purpose of obtaining Operations
clearance authorization to perform a leak repair activity.

Responsible Party: Operations Superintendent
LONG TERM ACTION ITEMS:

A Develop site specific administrative guidelines that address control of
non-assigned individuals and organizations performing work on the
McGuire Site. These guidelines should define the roles and
responsibilities of "Station Sponsors”.

Responsible Party: Work Control Superintendent

Completion Date: February, 1994



PROBLEM STATEMENT: The degraded condition of the threads on the pipe
cap of valve 2CF-130 were known but this information was not documented in
the work package nor communicated 10 the work crew.

CAUSE: Oversite on the part of the Planner when assembiing the work
package and failure to communicate known condition 1o the repair technicians.

SHORT TERM ACTION ITEMS:

None

LONG TERM ACTION:

3 Change Maintenance Procedure 2.2, Work Execution Planning, to include
guidance 1o appropriate work planners t¢ ensure that critical as-found
information is included in work package documentation.

Responsible Party: Work Control Planning Manager

Compietion Date: October, 1993

B. The specifics of the 2CF-130 event and the significance of not including
as~-found condition information with the work package will be reviewed
with appropriate Work Control Planners.

Responsible Party: Work Control Planning Manager

Completion Date: December, 1993



PROBLEM STATEMENT: Operations did not have a clear understanding of
the leak repair method being performed on 2CF-130.

CAUSE: Did not identify the leak repair of 2CF-130 as a "non-routine”
maintenance activity that warranted increased oversite and a pre-job briefing.

SHORT TERM ACTION ITEMS:

None
LONG TERM ACTION ITEMS:

A Develop a method to identify maintenance activities on inservice systems
that have the potential to result in unit trips or transients, unisolatable
leaks, or rengering safety systems or components inoperable. Ensure
that these types of activities include a pre-job briefing prior tc beyinning
WOrk.

Responsible Party: Work Control Superintendent
Completion Date: Decernber, 1993



CONTROL OF PLANT
DURING COOLDOWN



CONTROL OF PLANT DURING COOLDOWN

PROBLEM STATEMENT: During the cooldown and depressurization of unit 2,
the plant re-entered mode 3. after having entered mode 4.

CAUSE: Communication between the reactor operator at the controls and the
other members of the control room team was ineffective. The communication
problems were a barrier 10 effective teamwork.

SHORT TERM ACTION ITEMS:

A The shift briefings will be modified to shorten them and reduce the
number people in the control room.

Responsible Party: Shift Operations Manager

LONG TERM ACTION ITEMS:

A A reading package describing the event ang addressing the
communication breakdown that lead to the event will be developed and
cistributed to all licensad personnel.

Responsible Party: Operations Support Manager
Compiletion Date: September, 1993

B. All licensed personnel involved with this event fully understood the
definition of mode 3. Yet, the control room team did not recognize the

unit had re-entered mode 3. A more effective method of bringing
impending mode changes to the control room team's attention must be

developed.
Responsible Party: Shift Operating Manager
Compiletion Date: December. 1993



A case study training lesson for this entire event will be developed and
presented to all licensed operators. Emphasis will be placed on
communicatiors and teamwork.

Responsibie Party: Director of Operator Training

Completion Date: March, 1994

The individual reactor operator at the controls failed 10 share important
information and plant status with his teammates in the control room. This
specific performance deficiency will be addressed with the individual, and
needed coaching, counseling and remediation will be identified and
conducted.

Responsibie Party: Shift Operation Manager
Compiletion Date: September, 1993 (Coaching & Counseling)
Compietion Date: December, 1983 (Remediation)



PROBLEM STATEMENT: Operators have not been specifically trained on
cooling down and depressurizing while on excess letdown.

CAUSE: Our ongoing Operations training assessment program had not
identified this as a weakness.

SHORT TERM ACT'ON ITEMS:

None

LONG TERM ACTION ITEMS:

A Training will be developed and conducted for ail licensed operators which
tamiliarizes them with the effects of cooiing Jown and depressurizing
while on excess letdown.

Responsible Party: Director of Operations Training
Completion Date: March, 1994



PROBLEM STATEMENT: The guidance provided in Operations procedures is
not ciear regarding actions to be taken following the opening of the ice
condenser lower inlet doors.

CAUSE: Previous expenence with the ice condenser lower inlet doors opening
has been associated with ventilation imbalances. The need to have guidance
following a small high energy line break was not anticipaied.

SHORT TERM Ac (ION ITEMS:

A Document the basis for the decision to hold two ice condenser lower inlet
closed during the recovery from this event. (See Appendix Iil)

Responsible Party: Superintendent of Operations

LONG TERM ACTION ITEMS:

A The Annunciator Response Procedure for the ice condenser lower iniet
doors open alarm will be clarified to provide better guidance.

Responsible Party: Operations Support Manager
Completicn Date: September, 1993
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OTHER CORRECTIVE ACTIONS

PROBLEM STATEMENT: A possibility existed that other Unit 2 Kerotest packless

valves couid have been mis—-assembled such that they wouid not close properiy.

NOTE.

There is high confidence that no related problems exist in critical

apphications on Unit 1. This confidence is based as follows:

aj the checks below revealed no further problems on Unit 2

b) potential problems on Unit 1 should have been eliminated by
post maintenance testing during the 1EOCS refueling outage
or by challenges to the functions of the valves dunng
subsequent startup, operaton at power, and shutdown.

CAUSE: Causes relate to procedures and human factors, as addressed under
CORRECTIVE ACTIONS - MAINTENANCE EXECUTION. The purpose of the

action

below was 1o eiminate current problems, rather than prevent recurrence.

SHORT TERM ACTION ITEMS:

A

All valve work orders performed on Kerotest valves during 2EOCS8 were
reviewed. The review showed that 31 packless Kerotest valves had
mechanical work performed which regu. ed reassembly of the valves.

Checks were performed to eliminate the possibility that the valves were mis—
assembled in the same manner as 2CF-130. A key symptom of this
condition is that the valve will not move. Documentation of full valve
stroking existed for 14 of the 31 valves. The remaining 17 valves were
physically stroked on 9/3/83. All the vaives moved properly.

In addition, checks were made 10 eliminate the possibility of mis-assembied
non-QA valves as identified in ltem 36 under ISSUES ADDRESSED. In
this type problem, non-QA packless Kerotest valves might exhibit some seat
‘eakage, though the vaive would otherwise function property. Of the 31
vaives, 8 were non-QA. An evaluation showed that 3 of these 8 could have
personnel safety implications. All 3 valves were vents or drains with down
stream pipe caps. With water on the upstream side of each valve
(unpressurized because of the shutdown condition), each pipe cap was
removed. No seat leakage was observed. Thepcpecapswopropoﬂyro—
nstalled. This was completed on 9/4/93.

All the above actions were completed prior to entry into mode 4.
APPENDIX VI tabulates the 31 valves and the checks performed on each.

LONG TERM ACTION ITEMS: None.




OTHER CORRECTIVE ACTIONS

PROBLEM STATEMENT: Because of frequent installation and removal of pipe
caps, the potential for thread damage s high. A method of monitoring and
improving thread conditions or using connectors other than the conventional pipe
caps could improve safety, integrity, and efficiency.

CAUSE: Cause(s), other than as stated above, are unknown at this time.
Cause dgetermination will be part of the actions described below.

SHORT TERM ACTION ITEMS: None

LONG TERM ACTION ITEMS:

A

Develop a process 1o Letter ensure the integrity of pipe cap threaded
connections.

Responsible Party: Operations Superintendert and Mechanical
Mainenance Superintendent

Compiletion Date: The process will be defined by March, 1994
and implemented by 1EOCS.

investigate cost effective methods of improving the performance of vent
and drain connections, including valve and pipe cap

designs/configurations.
Responsible Party: Component Engineering Manager
Compietion Date: The investigation will be complete by March,

1994 it will address implementation plans and
schedules for any recommended changes.



PROBLEM STATEMENT: Letoown isolation vaive 2NV-1 failed closed
preventing the operators from using normal letdown and requiring the use of
excess letdown during the plant recovery from the steam leak caused by
2CF-130.

CAUSE: The most likely root cause was determined 1o be damage 10 a
2NV-1 SOV lead wire during installation.

SHORT TERM ACTION ITEMS:

“ Troubleshooting the problem, technicians went to 2NV-1 and found that
the lead wires to the associated SOV were burned. The failure mode
was shorting of the lead wires. An investigation into the cause of the
fallure was conducted. The most likely cause was determined to be
damage to a lead wire during the most recent replacement of the SOV.

B. The 2NV-1 SOV and lead wires were replaced, along with the associated
conduit. Care was taken 1o avoid damaging the lead wires. Functional
verifications and post maintenance tests were completed.

LONG TERM CORRECTIVE ACTIONS: None




APPENDICES
TABLE OF CONTENTS

- CONFIRMATION OF ACTION LETTER
it - ISSUES ADDRESSED

il - SUMMARY OF CONSIDERATIONS FOR
BLOCKING DOORS.

IV - SUMMARY OF EVALUATIONS AND
INSPECTIONS PERFORMED ON
ELECTRICAL EQUIPMENT

V - MAINTENANCE EXECUTION SUPPORT
INFORMATION

vl - CHECKS PERFORMED ON UNIT 2 PACKLESS
KEROTEST VALVES



CONFIRMATION ACT!ON
LETTER



APPENDIX |

st oo UNITED g4
NUCLEAR Rlouurou?couwssaou

eees Sep £11993

Docket No. 50-37¢
License No. NPF-17
CAL No. 2-93-08

Ouke Power Company

ATTN: Mr. T. (. McMeekin
Vice President
McGuire Site

12700 Hagers Ferry Road

Huntersville, NC 28078-8%8%

Gent ) emen :
SUBJECT: CONFIRMATION OF ACTION LETTER - MCGUIRE UNIT 2

This refers to a telephons conference between Mr. E. Marschoff and you on
September |, 1993, concerning actions you will take as 3 result of the steasm

Teak through the "A" Stesm Generator secondary side dratn lins and su seQuen
'Ce condenser door actuation from increased containment pressurv. u.b .

understand that Ouke Power Company 1s actively investigating the root causes
of the event and evaluating the actions that have been or will be taken 1in
responss to them. We also understand that you will take the following actions
prior td entering Mode 2 for Unit 2.

1. Obtain concurrence of the Regiona! Administrator prior to entering
Mode 2.

2. Conduct a comprehensive investigation to deterwine all aspects of
the August 31, 1993 steam Teak event.

3. Fully evaluate the recomsendations of the Significant Event
Investigation Team and implement appropriate corrective actions in
i timely sanner.

Pursuant to Section 182 of the Atomic Energy Act, 42 U.5.C. 2232, and 10 CFR
£.204, yyu are reguired ta -

1) Notify me immediately {f your understanding differs from that set
forth above,

2) Mulify me «+ far any ressan cannot complete the actions within
the specified schedule and mu B IR RTILing of your med:fies

schedule in advance of the change, and

3) Notify me in writing when you have completed the actions addrwssed
in this Confirmatory Action Letter.

Issuance of this Confirmatory Action Letter does not preciude issuance of an
;:dor formalizing the above commitments or iring other actions on the |1nrt
of the licensee. Nor does it precliude the from taking enforcement action



8'd

Ouke Power Company 2 SEP 01 1993

for violations of NRC requirements that may h '

! y have prompted the 1

etter. [n addition, fatlure to take the actions .33.;:.4 in t;::n“ FEA
Confirmatory Action Letter may result in enforcement action.

The responses directed by this Tetter are not subject to the clearance

proceduress of the office of Management ang
Reducl lun Act of 1900, Pub. L. T Budget as required by the Paperwork

Sincerely,
N \/' !
] 5/ e
o U

Stewart D. Ebneter
Regiona! Administrator

ce: R. 0. Sharpe
Compliance
Duke Powser Company
12700 Hagers Ferry Road
Huntersville, NC 28078-858%

G. A. Copp
Licensing - ECOSO
Duke Power Company
p. 0. Box 1007
Charlotte, NC 28242

A. Y. Carr, Esq.

Duke Power Company

422 South Church Streel
tharlotte, NC 28242-0001
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p. 0. Box 27687

Raleigh, NC 27611-7687

County Manager of Mecklenburg County
720 East Fourth Street
Chariotte, NC 28202

ce:  Comtinued see page 3

SIETRLBrALE ol S0 11N DMNS WM W TR Dee1-12-58



Juke Power Company

Continued
T. Richard Puryear

Nuclear Technical Servicas Manager

Carolinas District

Westinghouse Electric Corporation
2709 Water Ridge Parkway, Ste. 430

Chariotte, NC 28217

Or. John M. Barry, Director
Meckienburg County Department
of Environmenti! Protection
700 North Tryon Street
Charlotte, NC 28203

Karen E. Long

Assistant Attormey General
N, C. Department of Justice
P. 0. Box 629

Raleigh, NC 27602

JARBL



ISSUES ADDRESSED




DUKE POWER COMPANY APPENDIX 11
MCGUIRE NUCLEAR STATION 7
UNIT 2 STEAM LEAK IN CONTAINMENT
AUGUST 31, 1993
ISSUES ADDRESSED

The following is a list of issues that have been identified
concerning the Steam Leak inside of the Unit 2 Containment
that occurred on August 31, 1993. These issues must be
addressed and dispositioned prior to startup of Unit 2.

la.

1b.

1c.

Review Generic Letter GL 90-05 which describes a non-
code primary system event that occurred at Millstone.
Does this Generic Letter apply to the work performed on
2CF-1307

RESP. - RBT

STATUS: RBT to discuss. Review of the Generic Letter
revealed that the event was not a code concern. See
attached report.

Review Generic Letter GL 90-05 with regards to work
activities associated with 2NC-14.

RESP. - RBT

STATUS: Generic Letter 90-05, "Guidance for Performing
Temporary Non-Code Repair for ASME Code Class 1, 2 and 3
Piping" requires code repairs in accordance with ASME
Section X1 or NRC relief if a non code repair methods is
desired.

The repair of 2NC-14 was evaluated as satisfying the
construction code stress allowables and; therefore is in
compliance with ASME Section XI. See attached for
additional information.

What other ASME Class I components have been leak
repaired, and what is the current status

RESP. - RBT
STATUS: Close with attached letter.

What was the Post Maintenance Test that was performed on
2CF-130.

RESP. - JWB

STATUS: RBW has discussed with the SEIT and the AIT.

A full Post Maintenance Test was not completed because
the valve was found leaking before reaching full
temperature and pressure. W/0O package indicated that
the valve had been blued during repair and cycled by the
mechanic.



ja.

3b.

What oversight does McGuire Management provide for
vendors

RESP. - JWB
STATUS: JWB to discuss with the SEIT and the AIT.

The SEIT and the AIT reviews are complete. NSD 105
details the high level requirements and responsibilities
for station management. Leak repair persconnel were
trained to ETQS standard 2404.0, and were also trained
and qualified to be a Level 1 worker (perform work
without station supervision).

As an interim measure, on September 1, 1993, Operations
Group management issued a memo to all Operations
personnel. The memo regquires that Mechanical
Maintenance must accompany leak repair personnel when
interfacing with Operations for the purpose of obtaining
Operation's clearance authorization to perform a leak
repair activity. See attached for additional
information.

A generic issue has been raised concerning McGuire's
Management 's oversite of vendors, and in what directives
are the responsibilities for the job sponsors d«fined?
Several recent events have occurred involving the work
performed by vendors. Examples are: Copper wire found
'n the Unit 1 core, the fire on the roof of the Unit 1
Spent Fuel Pool, the bend rod assembly, and the

leak associated with 2CF-130. What actions should be
taken in both the short term and the long term to
address this concern?

RESP. -JWB

STATUS: NSD 105, Control for Interfacing Individuals and
Organizations, addresses responsibility for interface
and control of vendors at our nuclear stations. It
specifies that the Station Manager has final
responsibility for directive implementation, and that
his direct reports have individual responsibilities for
assuring control of vendor interface.

Prior to March 6, 1990, the station operated under more
specific guidance as to the control of interfacing
individuals and organizations. Station Directive 2.7.1,
Control Of Non-Assigned Individuals and Organizations
Performing Work Or Directing Activities In the Station,
described how non-assigned individuals and organizations
were to be controlled. This directive outlined some of
the roles and responsibilities of Station Sponsors who
served as the primary contact for non-assigned
individuals.



Station Directive 2.7.1 was deleted on March 6, 1990.
As a result, the Station Sponsors have continued in
their roles since that time without a formal
documentation to guide them. See the Work Control

section under the Corrective Actions tab for additional
information.

Review the Mode change that occurred with inoperable
doors (Cross over from Mode 4 to Mode 3, then back to
Mode 4)

RESP. - BHH
STATUS: This item will be combined with item #6 for
resclution.

What was the knowledge of the Operations personnel on
the method to be used to leak repair 2CF-130? (Prior to
work starting?)

RESP. - BHH

STATUS: BHH to discuss with the SEIT. Review with SEIT
complete. Operations thought that a hole would be
drilled in the cap, and then shot with leak repair
material. This method had been the practice for several
years. Operations was not aware that leak repair had
changed their repair technigue by removing the existing
pipe cap, and replacing it with a modified cap. The
modified cap has the leak repair connections made into
the cap. However, if Uperations would have known the
new technigque (which has been successfully used at
Catawba and McGuire). It is guestionable whether or not
Operations would have stopped the job.

Describe the control of the plant during cooldown to
Mode 4. What occurred that permitted the plant to heat

back up to Mode {Tech Spec concern crossing over
modes )
RESP. - BHH

STATUS: Short term and long term items have been
assigned to Operations. Refer to the Cooldown of Plant
During Cooldown section under the Corrective Actions tab
for additional information.



10.

11.

12.

During the review of W/O task 92041833, a measurement
was taken on August 6, 1993 for setting a new disk

(2.169). The disk was then drilled and pinned. How was
the measurement taken?

RESP i T RB"

STATUS: The measurement was made with a Digital Dial
Caliper.

Why did some of the ice condenser doors not open during
the event?

RESP. - RBT
STATUS: See attached report.

Why did two of the doors not close following the event?

RESP. - RBT
STATUS: See attached report.

How effective was the communication within the Control
Room and between the Control Room and areas outside the
Control Room during the event?

RESP. - BHH

STATUS: BHH to discuss with the SEIT and AIT.
Discussions with the SEIT and the AIT are complete, and
this has not emerged as a concern. However, Operations
Management's expectations were not fully met during this
event. The actions taken to resoclve issue number 6,
plus the ongoing efforts to improve crew communications
will strengthen our performance in this area.

What was the failure mechanism of 2CF-130 7

RESP. - RBT / RBW

STATUS: RBT and/or RBW have discussed with the SEIT and
AIT. Members of the SEIT and AIT were present when the
valve was disassembled. The plug in the valve was
improperly assembled preventing the valve from seating.

Wwhat is the ASME class of the pipe downstream of the
valve (B-31.17)

RESF. - RBT
STATUS: This issue will be combined with item #1 for

resolution. The pipe in gquestion is Class G.



13.

14.

15.

17.

18.

19.

Why did the cap blow off after 1 1/4 turns vs. the
standard engagement of 3 to 4 turns?

RESP. - REBW

STATUS: Review of the cap shows that the cap was
apparently cross threaded, and may not have had enough
threads to engagement prior to the removal attempt.

The NRC wants to view the disassembly of the valve.

RESP. - RBW
STATUS: This issue will be addressed in the resolution
of issue #11.

Is the leak repair practice for removing pipe caps as
part of their repair procedure?

RESP. - RBW
STATUS: Yes, removing pipe caps in the manner used by
leak repair is in their repair procedures.

Was the cap tightened before leak repair started the
repair process?

RESP. - RBW

STATUS: Per interviews with both leak repair
technicians, the cap was attempted to be tighten before
repairs were started.

wWwhat repair alternatives were considered?

RESP. - JWB

STATUS: Discussed with the AIT. Several repair options
were considered. All repair options involved a leak
repair activity. The leak activity chosen was picked
such that the repair would not disable the valve, and
was based on past experience.

Were other alternatives available to determine the
extent of leakage prior to removing the pipe cap?

RESP. - JWB
STATUS: Will be addressed in the response to issue #13.

Consider video taping the disassembly of 2CF-130.

RESP. - RBW
STATUS: Yes, the disassembly of the valve will be video

taped.



20.

22.

23.

24.

The work order package indicated that a new pipe cap was
checked out of the warehouse for the work on 2CF-130.
Was the cap found in the vicinity of 2CF-130 the same
cap?

RESP. - RBW

STATUS: It can not be determined if the cap found on the
lateral support in the vicinity of the valve is the same
cap. The cap had the same heat number, but each cap is
not individually serialized. (No other cap was found in
the vicinity of the valve).

Was 2 carbon steel cap checked cut of the warehcuse?

RESP. - RBW
STATUS: No. The cap checked out was Stainless Steel.

The cap that was found was a stainless steel cap.
Should a carbon steel cap be used instead of a stainless
cap?

RESP. - RBW

STATUS: No. Stainless Steel is acceptable. Valve 2CF-
130 was a2 stainless steel valve. The other similar
drain valves on the other Steam Generaturs are carbon
steel.

Wwhat was the effect of high temperature and high
humidity on adjacent electrical equipment? (Was the
usage factor affected?)

RESP. - TDC

STATUS: (Bill Matthews has the lead) The transient did
not challenge and adjacent equipment. See the attached
information. See the Recovery section of this report.

what were the physical effects (impingement) on plant
equipment from the blowing steam in the area near 2CF-
1307

RESP. - RBT

STATUS: The results will be addressed in the Recovery
Report being written by Component Enaireering. See the
Containment Equipment Damage and Cont..nment Cleanup
section under the Recovery Plans tab for additional

information.




26.

27

28.

29.

- What were the physical effects on plant equipment of the

water draining from the ice condenser drains?

RESP. - RBT

STATUS: The physical effects of plant equipment of water
draining from the Ice Condenrer drains was completed.
The significant melting was from bay 22. The area
beneath this ten inch drain was inspected and no
equipment damage was found. The maximum drain rate was
about 0.6 gpm. See the Ice Condenser section of the
Recovery Plans for additional information.

Evaluate the transient cycles associated with the
cooldown.

RESP. - TDC
STATUS: The cooldown has been determined to be a mild
transient. See attached information.

Discuss the decision to block the 2 lower ice condenser
doors following the event.

RESP. - BHH
STATUS: See Appendix III for additional information.

Ensure all Ice Condenser Tech Spec requirements are met
prior to restart. Perform a full PT on the ice
condenser. The PT should include the proper blocking of
drains with dissolvable paper, required opening force
test for the lower ice condenser doors, and ice
condenser channeling.

RESP. - RBT

STATUS: This activity will be completed pricr to
startup and is documented in the Ice Condenser Recovery
Plan.

Resolve the status of the Ice Condenser prior to
restart. Will the Ice Condenser be operable at the end
of the cycle.

RESP. - RBT
STATUS: This issue will be resolved in conjunction with
item number 28.



30.

31.

32.

33.

What caused the failure of 2NV-1? Did spray from a
leaking 2NC-14 cause this failure? The failure of 2NV-1
affected the cooldown of the unit.

RESP. - RBT

STATUS: See the Containment Equipment Damage and
Containment Cleanup section under the Recovery Plans tab
for additional information.

when work is being conducted on in-service egquipment,
what involvement should Operations personnel have? How
should this process work? JWB and BHH will discuss and
generate action items as appropriate.

RESP. - JWB
STATUS: See the Work Control section under the
Corrective Actions tab for additional information.

wWhat was the failure mechanism for INC-214, Unit 1 Head
Vent Isclation?

RESP. - TDC

STATUS: Review of the work history showed that the
failure mechanism to be that the disk assembly stack was
too short. This caused the valve to not seat fully.

The disk assembly stack height is adjustable. The valve
body dimension must be measured for each valve, and the
disk assembly stack adjusted to the correct dimension
pefore installation. The valve technician apparently
mis-measured either the valve or the disk assembly.
INC-214 is a class E valve. Therefore, the QC signoff
for verifying proper disk assembly height was not
required, and was N/A'd in the procedure.

The potential for this type problem on Unit 2 valves is
addressed in the Other section, problem statement 1,
under the Corrective Actions tab

Wwhat was the failure mechanism for 2KD-30 ?

RESP. - RBW

STATUS: The failure mechanism was the same as for 2CF~-
130. See the Maintenance Execution Section under the
Corrective tab for additional information.



4.

35.

36.

37.

38.

39.

What was the failure mechanism for INC-61 which has a
body tc bonnet leak?

RESP. - REBEW

STATUS: A detailed disassembly inspection revealed that
INC-6]1 did not have a body to bonnet leak. The boron
crystallization on the valve most likely came from a
near by leak. See the attached investigation report.

Review Kerotest globe valve work that was performed by
the crew that worked on 2CF-130 during the Unit 2
ocutage.

RESP. - RBW
STATUS: See issue number 36 for details.

Obtain a list of all Kerotest valves worked during the
Unit 2 outage. System Engineering and Operations need
to review the list to determine if any of the Kerotest
valves may have the same problem as 2CF-130.

RESP. - TDC
STATUS: This item is closed. See the Other section
under the Corrective tab for additional information.

Make certain that the Operating Experience that has been
learned from this event has been shared between the
three Duke Power Stations, and shared with the rest of
the industry via Nuclear Network.

RESP. - EEE
STATUS: See the Operating Experience Program section
under the Recovery Plans tab for additional information.

Investigate methods of imprcving the performance of
vent and drain operaticn-, including new valve and cap
designs/configurations.

RESP. - RBT
STATUS: Addressed in other actions items.

Research the work history of 2NC-14.

RESP. - JwB

STATUS: Work history for 2NC-14 and INC-14 was collected
and turned over to the NRC resident inspectors. This
item is closed. Refer to issue number lc for additional

information.



40.

41.

12.

How will non-routine work activities be identified in
the future as non-routine work activities?

RESP. - JWB
STATUS: This item will be addressed as part of Issue
number 31.

Enhance the Work Control Process tc ensure that all
critical as-found condition information is included in
the work order package documentation.

RESP. - JWB

STATUS: This item is closed. See the Work Control
section under the Corrective tab for additional
information.

Operations logging in the TSAIL of the ice bed indicates
the station considered the ice bed operable at 07:18.
How did we make this determination and was it correct?

RESP. - BHH

STATUS: BHH answered this guestiocon for the AIT. The
attached "Response to AIT Regquest For Information”
covers this response. See the attached report for
additional information.

10



Issue '!

Responses to Unit Il Steam Leak in Containment (questions 1,11,12,18)

1} Review Generic Letter 90-05 which describes a non code primary system event that
occurred at Miistone

senernic Letter 90-05 is titled "Guidance for Performing Temporary Non-Code Repair of ASME
Code Class 1, 2 2 Piping This letter requires code repairs in accordance with ASME
section X! or NRC refief if a non-code repair method s gesire

anc

Y 4

The repair is question was performed on valve 2CF130. which is the tube sheet drain for steam
generator 24 Valve through leakage was discovered gunng the reactor buliding walk downs
onor to unit startup.  Since the valve is not cycied dunng unit operation, the desired repair
method was 10 iniect leak sealant downstream of the vaive Per welkiing isometnc drawing
MCFI-2CF57, the piping downstream of 2CF 130 was constructed in accordance with Duke
Power Co. piping specification MCS-1206 .00-02-0002. This specification ~umains 2ngineenng
standard MDG-ES-1B which provides instructions for installation of i0C% vents, drains, and other
ninor connections. Under note H of of the engineenng standard, & p'ping class change from the
piping class specified on the system to class G. Class G is a non ASME code piping
-lassification. Therefore, genenc letter 80-05 does not apply

11) What was the failure mechanism of the vaive?

As of 1300 hrs. on this date, the valve in gquestion has not been disassembied and inspecied
lased on the service application of this valve, trasn lodged in the vaive seat may have been a
ontributor. This response will be revised as more nformation is obtained from the vaive
nspection

0 >

r

12) What is the ASME class of the pipe downstream of the valve?

As stated in the response 10 question (1), this piping was constructed and instalied under Duke
Power Co. piping specification calss G. This piping class is note govemed by ASME

~onstruction codes (section II1). This piping class is govemed by ANSI B31.1 (Amencan National
Standard Code for Pressure Piping, Power Piping Section)

18) What repair altermnatives were considered?.

The leakage was detected during unit startup preparation. In oroer o replace or repair the valve
would have required depressurization and draining of the CF system These conditions made
altemate repair methods very desirabie  The leak injection method was deemed the best course
of action based on the startup schedule and past successes with this repawr method. The method
~onsists of installing a piping cap with sealant injection pons. secunng the leakage using the
tapered plug incorporated into cap design, and injecting the cap with sealant, compieting the
process

This document will be revised as additional information is obtained ’

avid Motes
Engineenng Supervisor
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7

. may 15, 1974

Appendix D
Page 1 of 2

Rev. 116, 10/31/88

DUKE CLASSIFICATION DESIGNATIONS AS RELAILS 10 APPLICABLE CODES

Duke Safety-Related
Duke QA Nuc lear Designed for or Subject to
Class Condition Safety Class Applicable Piping Code Seismic lLoading NRC Review Notes
A 1 1 ASME Section 111, Class 1 Yes Yes
B 1 2 ASME Section 111, Class 2 & MC Yes Yes
C 1 3 ASME Section III, Class 3 Yes Yes (5)
0 1 2 ASME Section [11, Class 2 No Yes
3 2 - ANST B31.1 No Yes (2)
F 4 - ANST B31.1 Yes Yes (3) (1)
G - - ANSI B31.1 No - No
H 3 - ANST B31.1 & Others No No (6) (7)

Applicable Notes

1.
2.

(PELETED)
Piping systems within this classification carry a radioactive fluid; however, they are considered "non-
nuclear” since a component failure would not result in a calculated potential exposure in excess of 0.17
Rem, whole body, or its equivalent to parts of the body, at the site boundary or beyond.
Piping systems within this classification do not carry a radioactive flowing element but are subject
to seismic loading.

MN3129C
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Issue # 1
lssne #11
issue #12
issue #18

September 1, 1883

To: Bruce Travis

Responses to Unit Il Steam Leak in Containment (questions 1,11,12,18) Revisiun 1

1)  Review Genenc Letter 90-05 which describes a non code pnmary system event that
occurre d at Milistone.

Genenc Letter 20-05 is titled "Guidance for Performing Temporary Non-Code Repair of ASME
Code Class 1, 2, and 3, Piping. This letter requires code repairs in accordance with ASME
section X! or NRC relief if a non-code rerair method is desired

The repair is question was performed on valve 2CF 130, which is the tube sheet drain for steam
generator 2A. Valve through leakage was discovered gunng the reactor building walk downs
pnor to unit startup.  Since the valve is not cycled during unit operation, the desired repair
method was to inject leak sealant downstream of the valve Per welding isometnc drawing
MCFI-2CF57, the piping downstream of 2CF 130 was constructed in accordance with Duke
Power Co. piping specification MCS-1206 00-02-0002. This specification contains engineenng
standard MDG-ES-1B which provides instructions for installation of local vents, drains, and other
minor connections. Under note H of the engineenng standard, & piping class change from the
piping class specified on the system to class G. Class G is a non ASME code piping
classification. Therefore genenc letter 90-05 does not apply.

1A) When leaking vents/drains are secured using downstream pipe caps or leak
injection devices, what analysis is performed to determine this is an acceptable.
(movement of pressure boundary)

As stated in the response 10 question (1), a piping class change is specified at the valve seat.
The downstream pipe nipple and pipe cap I1s provided should ieakage occur across the valve
seat (housekeeping concems). It is recognized that capping of this downstream section will
pressunze that section to normal system operating pressuie. The Duke Power Co. piping
specification requires construstion of this downstream piping segment in accordance with ANS|
831 1 to the same design pressure and lemperature requirements of the ASME code
cornponents upstream of the valve.

M1 What was the failure mechanism of the valve?

2CF130 is a Kerotest 15008 Y™ type giobe valve This valve is used on numerous nuciear

service applications because of the redundant extemal leakage prevention design features. This |
valve has no positive stem and disc connection  Stem forces for valve closure s transmitted |
through a diaphragm stack (see item 7 on attached drawing) Since no positive stem and disc

connection exists. valve opening is accomplished by backing the stem away from the diaphragm

stack and allowing spring force to lift the disc assembly (items 2 and 3) away from the seat. The

spnng force 1o lift the disc assembly is provided by the spring guide and spring (items 4 and 5).

When the valve was disassembled. the spnng guide was found to be installed in an inverted
posttion  When inverted. the bottom of the spring guide rests against the underside of the disc
cap. lifting the disc assembly off of the seat and prevents closure of the valve.



12) What is the ASME ciass of the pipe downstream of the valve?

As stated in the response to question (1), this piping was constructed and instalied under Duke
Power Co. piping specification class G. This piping class is note govemed by ASME
construction codes (section (). This piping class s govemned by ANS! B31.1 (Amencan National
Standarg Coge for Pressure Piping, Power Piping Section)

18) Wh.at repair alternatives were considered?.

The ieakage was detected during uni startup preparation  in order 10 repiace or repair the vaive
would have required depressunzation and draining of the CF system. These conditions made
aftermate repair methods very desirable. The leak injection method was deemed the best course
of action based on the startup schedule and past successes with this repair method. The method
consists of installing a piping cap with sealant injection ports, secunng the leakage using the
tapered plug incorporated into cap design. and injecting the cap with sealant, completing the

process
Cl
David Motes

Engineenng Supervisor Il



Issue #la

Sepmarmter 1, 1983

MEMCRANDUM
TO: ALL Shift Operation Personnel

Subject: Enterying the area in the vicinity of 2CF-130

Until further notice do NOT_enter the area in the vicinity of 2CF-130 ( 2A S/G shell side drain) until NRC's
AIT team has witnessed disassembly of the vaive in the field.

r OR—

Reza Djali
Operation Staff

xc: Bruce Hamilton
Al Beaver
Denmis Bumgardner
Dave Baxter



Issue #1b

September 4 1983
To Bruce Travis

Subject: Responses to 2NC14 Related Questions
1)  What evaiuation was performed on possible repair options for 2h ©147

Externai leakage from ZNC14 was dentified dunng the plant walk down at the
beginning of the 2EOCE ret ieling outage Th:s valve had not been dentified in the
onginal outage scope The Uperations Group reviewed the potential impact to the
outage pian and indicated that additonal system alignment and draining wouid be
required  Work Controi was notified to evaluate other scheduling or repair options,
while considenng the potential for agditonal radiological dose accumuiation and outage
schedule mpact Component Engineenng was asked to evaluate the vaive design for
possible leak injecton Based on the evaiuation, leak injection was determined 1© be
an acceptable repair option A modfication package was prepared to control this
activity

2) What other ASME class 1 components have been repaired using the leak
iniaction process?

The temporary modification log, the on-ling le .« sealing database (inttiated 1/1/80), and
the on-line leak sealing log (Intiated 2r-3 quarter of 1884 and maintained through
1/1/90) was reviewed to identify ASME class 1 leak injectons. Senior Component
Engineenng vaive staff members were aiso interviewed ONCeMINg iNjection activities
pnor to 1984

The valve tag numbers and status of each repair are as follows:

1ND1-Modified for leak injection per NSM-MG-457 in June, 1881, Valve was injected in
October of 1981 and was reinjected in November of 1831 Valve was modified per
NSM-MG-751 in March of 1983 for removal of ir,action fittings and seal weiding of
body 1o bonnet joint (pressure seal der\gn)

TNV i-injected valve stuffing box through leak off ine in May of 1888 The vaive was
repacked using convenrtional packing matenals in January of 1990, retuming the vaive
to onginal design configuration.

2NV1mvmuummszwMGmmwmmov
1986 VﬂanwME-VM&mMMMbmmmed
19868 Modified per ME-VN-581 to remove all injection fittings (pressure seal design)

2ND<-Injected valve stuffing box in January of 1986 Thovdnmwm
convanhmnlpodungmmnmmApmofwes.mmmmmvmwmm
conhguraton



2NV438-Downstream pipe cap was modified per ME-VN-2039 and injected in
September of 1988. The valve was replaced per ME-VN-1873 (valve item # change)
in October of 1990, returning the piping/valve section to the original design
configuration.

INC83-Vive was modified per ME-VN-3 and injected in November of 1984. The
valve was later deleted per NSM-MG-1-1764. The exact date of this deletion cannot
be determined, but the system modification was scheduled for compietion during the
EOQOCS retueling outage.

1NC14-Valve was modified per NSM-MG-458 for installation of leak injection
hargware in July of 1981. The work request history does not indicate that sealant was
njected. This valve was disassembied in June of 1993 for maintenance with no
disassembly problems noted in the repair work order. This also indicates that sealant
was not injected The Ieak injection hardware is still in place. Injection of sealant was
not required during unit startup. A work order will be generated for valve restoration
guring the next refueling outage.

2NC27-Valve was modified per ME-VN-568 and injected November of 1986. ME-
VN-616 is referenced for removal of the leak injeci.on hargware following vaive repar.
The restoration activity is not complete. A work order will be generated for valve
restoration guring the next refusiing outage.

2NC14-This valve was modified per MGMM-3736 and injected during the 2EOC8
refueling outage. A work order will be generated for valve restoration during the next
refueling outage.

1NV235-Vaive was injected in May of 1990 under the temporary modification program.
in November of 1991, the temporary modification was closed out through the initiation
of ME-VN-2943. The valve was disassembled and repaired in June of 1992, restoring
the valve 10 the original design configuration.

In summary, 2NC14 and 2NC27 are the only ASME class 1 components presently
utilizing the leak injection sealing method.

David Motes
Engineering Supervisor il

JDM/ssr



Issue #.a

Sepeermier 1, 1983

MEMORANDUM

TO: ALL Shift Operation Supervisors
All Operation Staff

Subject: Signing of W/Os 10 leak repair

Unti! further notice do NOT _ sign "Clearance To Begin Work™ on any W/QO that invoives leak repair uniess
MNT personnel are accompanying USSI personnel in the field.

fox O

Reza Djal
Operation Staff

xc: Bruce Hamilton
Al Beaver
Denmis Bumgardner
Dave Baxter



DARD ¢#: 2404 9 [Issue #3a
REVISION ¢: 2 Issue #3b

DUKE POWER COMPANY
EMPLOYEE TRAINING & QUALIFICATIONS SYSTEM

SUBJECT MCGUIRE REVIEWV OF SUPPORT PERSONNEL TRAINING AND QUALIFICATIONS
DATE REV-5E2%> 09/10/91 DATE EFFECTIVE: 02/15/88

APPROVED T ;\H{UL‘QQ_S__

Q

RJECTIVE

This standard provides specific guidelines to ensure that organizations
providing support for Mechanical Maintenance activities at McGuire
Nuclear Station have an in-depth review of their training and
iwalifications performed prior to entering the station.

SCOPE

This standard will be implemented by Production Training Services and
-onstruction Maintenance Department North. Contract Organizations are
covered by this standard

The following personnel are NOT covered by this standard:

¢ Nuclear Production Department Mechanical Maintenance emplovees

® Personnel being escorted.

¢ CMD Personne’

¢ Personnel “. . v. and qualified by a vendor organization and who
atilize vendor 7. wndures to perform work (ex., vestinghouse K B&W)

¢ Vendor Representatives

RELLNITIONS
CONTRACT PERSONNEL - Individuals hired through a contracting

organization who will be released upon completion of the specified work
activicy.

VENDOR REPRESENTATIVES - Individuals who will normally be escorced and
are here as advisers only.
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ANTAFPD . 60 U
REVISIUN » 2

SUBJECT: MCGUIRE REVIEW OF SUPPORT PERSONNEL TRAINING AND QUALIFICATI
DATE REVISED: 09/10/91 DATE EFFECTIVE: 02/15/88 o

NOTE:

NOTE :

WORK RESPONSIBILITY LEVEL I -Individuals who have successfully completed
or have been exempted from:

. Basic Mechanical Maintenance Training

- work Reguest and Administrative Controls Training (Full or
Refresher)

0 Activity Specific Training or QJT

and who have gualified to 211 applicable tasks. These individuals mav
“ork unsupervised in their specified work activicy

Exemptions must be approved by the McGuire Maintenance Manager
WORK LIMITATIONS:

I[f these individuals work outside their initial specified work
activicy they shall:

. Be classified under Work Responsidbility Level III

i Work under the close direction of a qualified individual
and/or supervisor

o Have procedure steps co-signed by a qualified individual

. NOT be permitrted to perform Independent Verification as it

relates to procedures steps.

Any exceptions to the work limitations listed above must be made with
the approval of the appropriate Mechanicsl Maintenance General
Supervisor and the CMD-North Qualificatioms Group Representative/
Mechanicsl Maintenance Employee Training and Qualification Group
Representative.

VORK RESPORSIBILITY LEVEL II - Individuals who have successfully
completed or have been exempted from:

L3 Work Raquest and Administractive Controls Training (Full or
Refresher)
. Activity Specific Training or QJT

and vho have NOT qualified to those Tasks associated with their
specified work sctivity. These individuals will be allowed to:

. Work under the direction of a qualified individual and/or

supervisor in their specified work activicy
. Sign off procedure steps.
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STANDARD » .. .
REVISION ¢ 2

SUBJECT: MCGUIRE REVIEV OF SUPPORT PERSONNEL TRAINING AND QUALIFICATIONS
OATE REVISED: 09/10/91 DATE EFFECTIVE: 02/15/88

“hese individuals will NOT be permitted to perform Independent
Jerification as it relates to procedures AND/OR components .

WORK LIMITATIONS:

[f these individuals work outside their initial specified work

activity they shall:

- Be classified under Work Responsibilicy Level II1I

v Work under the close direction of a qualified individual
and/or supervisor

B Have procedure steps co-signed by a qualified individual

. NOT be permitted to perform Independent Verification as it
relates Lo procedure steps

" NOT be permitted to perform Component Verification.

NOTE. Any exceptions to the work limitations listed above must be made with
the aspproval of the appropriate Mechanical Maintenance General
Supervisor and the CMD-North Qualifications Group Representative/

Mechanical Maintenance Employee Training and Qualificetion Group
Representative.

WORK RESPONSIBILITY LEVEL III - Individuals who have NOT successfully
completed or have NOT been exempted from:

’ Basic Mechanical Maintenance Training

. Work Request and Administrative Controls Training (Full or
Refresher)

® Activicy Specific Training or QUT

. Qualification to Tasks associated with their specified work
activicy

These individuals shall be required to work under the close direction of
a qualified individusl and/or supervisor.

These individuals will NOT be permitted to sign procedure steps.

These individuals will BOT be permitted to perform Independent
Verification as it relates to procedures AND/OR components.
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STANDARD #: 2404 0
REVISION ¢: 2

SUBJECT: ACGUIRE REVIEW OF SUPPORT PERSONNEL TRAINING AND QUALIFICATIONS
DATE REVISED: 09/10/91 DATE EFFECTIVE: 02,/15/88

40 RESPONSIBILITIES

Support personnel training and/or gualifications are provided as
outlined in Section 5.0 of this standard.

5.0 PROCEDURE

5.1 The Nuclear Production Department with assistance from the
Construction 4nd Maintenance Department-North will.

A [dentify work related activities to be performed. (e 8- lce
Condenser, Head. Valves., Pumps, IS51)

B. Identify the remaining number of individuals needed to
support the work related activities.

5.2 The Nuclear Production Department and CMD-North personnel
initiating requests for workforce will

A. [dencify the organization that will provide the remaining
number of personnel to support the work related activircies
identified in Section 5.1-A of this standard.

)

For support personnel supplied by Contract
Organizations /Vender Representatives the following
information is shall be provided to CMD-Nerth Training

Group:
l. Name of Organization(s).
2. Names and social security numbers of individuals and

inictial work activicy te which they will be assigned.

3. Resumes relating to assigned work activicy,
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STANDA: 2604 0
REVISION #: 2

SUBJECT: MCGUIRE REVIEW OF SUPPORT PERSONNEL TRAINING AND QUALIFICATIONS
DATE REVISED: 09/10/91 DATE EFFECTIVE: 02/15/88

5.3 The Construction Maintenance Department North, with assistance
from Production Training Services, will:

- Review all documentation on SUpport personnel

3 interface with NPD sponsors to identify Ceneral Emplovee
Training (C.E.T ) needs for support personnel

identify Training/OJT/Qualification needs (Refer to

Attachment 2404 0-1 Mechanical Maintenance

Training/Qualification Requirements for Support Perscnnel
D Develop Required Training/OJT/Qualification schedules

> & For support personnel reporting to the station, CMD-North or NPD

sponsor will, if applicable, have support personnel attend G E.T.

3 The Construction Maintenance Department North, with assistance
from Production Training Services, will:

A Ensure appropriate portions of the Work Regquest and
Administrative Controls Training are administered to suppor:
personnel

. Ensure appropriate Activity Specific Training is

administered to support personnel

= Ensure appropriate applicable QJT/Qualifications are
administered to support persornel.

NOTE: with McGuire Maintenance Manager approval, support personnel may
be exempted from the requirements of Section 5.5.

5.6 The Construction Maintenance Department North Qualification Group
will submit a Work Responsibility Lavel Report to:
:. Appropriate Sponsors
r 38 NPD General Supervisors

3. Applicable Supervisers

a CMD North Craft Managers.

-
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STANDARD 4 2604 0
REVISION ¢: 2

SUBJECT: MCGUIRE REVIEV OF SUPPORT PERSONNEL TRAINING AND QUALIFICATIONS
DATE REVISED: 09/10/91 DATE EFFECTIVE: 02/15/88

§ 0  REIRAINING/REQUALIFICATION REQUIREMENTS

A If support personnel return to the station within a 2 year time
pericd, the Construction Maintenance Department North will review
appropriate Training/Qualification Records to determine any
Retraining /Requalification requirements.

3 Suppoert personnel returning to the station after & 2 vear time
period shall repeat all traiiing requiremencs set forth in this
standard.

Pendant Crane Training will not be repeated unless significant
changes have occurred in the lesson plan.

7 0 v - -

The Construction Maintenance Department Naorth Qualification Croup, with
assistance from Produc:iion Training Services, will maintain
Qualification Records. '
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STANDA.I.D ¢ <604 .0
REVISION ¢: 2

UECHANICAL MAINTENANCE TRAINING/QUALIFICATION
REQUIRIMENTS FOR SUPPORT PERSONNEL

NOTE: ANY "UPDATE™ TRAINING WILL BE GIVEN AS REQUIRED.
WORK ACTIVITY: CANAL WATCH
TRAINING /QUALIFICATION REQUIREMENTS -

1) PROCEDURE USERS TRAINING (100%)
(2) PROCEDURE FAMILIARIZATION (100%)

WORK ACTIVITY:  DIESEL GENERATOR
TRAINING /QUALIFICATION REQUIREMENTS .

) MM-ORIENTATION TRAINING (100%)

) “ORK REQUEST AND ADMINISTRATIVE CONTROLS TRAINING (100%)
PENDANT CRANE TRAINING (20%)

) FIREWATCH TRAINING (501)

[ SRR

WORK ACTIVITY: EQUIFMENT HANDLING
TRAINING /QUALIFICATION REQUIREMENTS:

1) MM-ORIENTATION TRAINING (100%)

(2)  WORK REQUEST AND ADMINISTRATIVE CONTROLS TRAINING (100%)
(3) PENDANT CRANE TRAINING (801)

(&) FORKLIFT TRAININC (50%)

VORK ACTIVITY:  ICE CONDENSER
TRAINING /QUALITICATION REQUIREMENTS :

(1) MM-ORIENTATION TRAINING (100%)

(2) WORK REQUEST AND ADMINISTRATIVE CONTROLS TRAINING (To Go To Lavel I)
(3) PROCEDURE USERS TRAINING (To Go To Level II)

(4) ICE CONDENSER TRAINING

(5)  PENDANT CRANE TRAINING (25%)

(6)  FORKLIFT TRAINING (10%)

Attachment 2404 0-1
REV. ¥: 2
Page 1 of 6



STANDARD #: 2404 0
REVISION ¢ 2

SECHANICAL MAINTENANCE TRAINING /QUALIFICATION
BEQUIREMENTS FOR SUPPORT PERSONNEL

WORK ACTIVITY: INSULATORS
TRAINING /QUALIFICATION REQUIREMENTS

L) MM-ORIENTATION TRAINING (100%)
2) WORK REQUEST AND ADMINISTRATIVE CONTROLS TRAINING (Supervisors Only)

VORK ACTIVITY wEAD SHIELDING
TRAINING/QUALIFICATION REQUIREMENTS

1) MM-ORIENTATION TRAINING (100%)

(2) “ORK REQUEST AND /DMINISTRATIVE CONTROLS TRAINING (100%)
3) FIREWATCH TRAINING (30%)

&) FORKLIFT TRAINING (3 per team)

(%) PENDANT CRANE TRAINING (3 per team)

WORK ACTIVIT™ HACHINISTS
TRAINING /QUALIFICATION REQUIREMENTS

1) MM-ORIENTATION TRAINING (1001)

2)  WORK REQUEST AND ADMINISTRATIVE CONTROLS TRAINING (100%)
(3) PENDANT CRANE TRAINING (100%)

(&) FORKLIFT TRAINING (100%)

(5) FIREWATCH TRAINING (100%)

WORK ACTIVITY:  MISC, HX. MSR. MAIN COND.
TRAINING /QUALIFICATION REQUIREMENTS :

(1) MM-ORIEFTATION TRAINIRG (100%3)

(2) WORK REQUEST AND ADMINISTRATIVE CONTROLS TRAINING (100%)
(3) WELDING PROCESS CONTROL TRAINING (Velders Only)

(&)  PENDANT -CRANE TRAINING (20%)

(5)  FIREWATCH TRAINING (20%)

Attachment 2404 0-1
REV. #: 2
Page 2 of 6



STANDARD + 2404 0
REVISION ¢: 2

SECHANICAL MAINTENANCE TRAINING /QUALIFICATION
SEQUIREMENTS FOR SUPPORT PERSONNEL

YORK ACTIVITY: ACAFEOLD SUFPORT
TRAINING /QUALIFICATION REQUIREMENTS :

) MM-ORIENTATION TRAINING (100%)

) WORK REQUEST AND ADMINISTRATIVE CONTROLS TRAINING (Supervisors 0, .v)
FIREWATCH TRAINING (20X%)

SCAFFOLD TRAINING (100%)

) PROCEDURE USERS (Craft - 100%)

LT S N N

WORK ACTIVITY SNUBBERS

TRAINING /CTALIFICATION REQUIREMENTS .
MM-ORIENTATION TRAINING (100%)

(1)
2) “ORK REQUEST AND ADMINISTRATIVE CONTROLS TRAINING (100%)
3 SNUBBER/HANGER TRAINING (1001)

WORK ACTIVITY: <IEAM CENERATOR

TRAINING /QUALIFICATION REQUIREMERTS .
(1) MM-ORIENTATION TRAININC (100%)

(2)  WORK REQUEST AND ADMINISTRATIVE CONTROLS TRAINING (100%)
(3) STUD TENSIONING OJT (100%)

VORK ACTIVITY:  TQOL RCOM/MAREHOUSE SUFPORT
TRAINTRG/QUALIFICATION REQUIREMENTS:
(1)  FORKLIFT TRAINING (100%)

Attachment 2404 0-1
REV. #: 2
Page 5 of ¢



STANDARD #° 2404 0
REVISION 4 2

SECHANICAL MAINTENANCE TRAINING /QUALIFICATION
SEQUIREMENTS FOR SUPPORT PERSONNEL

VORK ACTIVITY:  PUMPS (REACTOR COOLANT)

TRAINING/QUALIFICATION REQUIREMENTS

L) MM-ORIENTATION TRAINING (100%)

2) WORK REQUEST AND ADMINISTRATIVE CONTROLS TRAINING (1.00%)
3) SEAL TRAINING - (Mt. Holly - 1 Week) (100%)

&) PENDANT CRANE TRAINING (50%)

5) FIREWATCH TRAINING (100%2)

VORK ACTIVITY OA I /IN - VICE TN \
TRAINING /QUALIFICATION REQUIREMENTS

1) MM-ORIENTATION TRAINING (100%)

(2) “ORK REQUEST AND ADMINISTRATIVE CONTROLS TRAINING (100%)
3) SNUBBER/HANGER TRAININC (100%)

(&) WELDING PROCESS CONTROL TRAINING (Welders Omly)

(5) FIREWATCH TRAINING (100%)

VORK ACTIVITY:  REACTOR BUILDING COORDINATOR SUPPOKT
TEAIRING /QUALIFICATION REQUIREMENTS:

(1) CRANE ORIENTATION (100%)
(2) MM-ORIENTATION TRAINING (100%)

FORK ACTIVITY:  REACTOR HEAD
TRAINING /QUALIFICATION REQUIREMENTS:

(1)  MM-ORIENTATION TRAINING (100%)

(2)  WORK REQUEST AND ADMINISTRATIVE CONTROLS TRAINING (100%)
(3)  REACTOR HEAD PROCEDURE FAMILIARIZATION (100%)

(4)  PENDANT CRANE TRAINING (100X%)

Attachment 2404 .0-1
REV. ¢: 2
Fage &« of &



STANDARD #°
REVISION #

SECHANICAL MAINTENANCE TRAINING/QUALIFICATION
REQUIREMENTS FOR SUPPORT PERSONNEL

VORK ACTIVITY:  IURRI'E

TRAINING/QUALIPICATION REQUIREMENTS.

1
-
‘
2
B
-

MM-ORIENTATION TRAINING (100%)

WORK REQUEST AND ADMINISTRATIVE CONTROLS TRAINING (100%)
FIREWATCA TRAINING (1002)

PENDANT CRANE TRAINING (80X)

FORKLIFT TRAINING (50%)

WORK ACTIVITY VAL

TRAINING/QUALIFICATION REQUIREMENTS:

1) MM-ORIENTATION TRAINING (100%)

2) WORK REQUEST AND ADMINISTRATIVE CONTROLS TRAINING (100%)
(3) FIREWATCH TRAINING (100X)

4) SNUBBER /HANGER TRAINING (1001)

5) PENDANT CRANE TRAINING (3 per team)
WORK ACTIVITY: WELDING

TRAINING/QUALIFICATION REQUIREMENTS

1)
(2)
(3)
(%)
(%)

MM-ORIENTATION TRAINING (1001)

WORK REQUEST AND ADMINISTRATIVE CONTROLS TRAINING (100%)
FORKLIFT TRAINING (20%)

FIREWATCH TRAINING (100%)

WELDING FPROCESS CONTROL TRAINING (100%)

Attachment 2404 .0-1
REV. #: 2
Page 6 of €
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STANDARD #: "4 0
REVISION ¢ 2

UECHANICAL MAINTENANCE TRALNING/QUALIFICATION
REQUIREMENTS FOR SUPP RI PERSONNEL

WORK ACTIVITY: PAINTING
TRAINING /QUALIFICATION REQUIREMENTS

1) MM-ORIENTATION TRAINING (100%)
2) WORK REQUEST AND ADMINISTRATIVE CONTROLS TRAINING (S0% including all
supervisors)

@ORK ACTIVITY E1RE ERQSION

TRAINING/QUALIFICATION REQUIREMENTS.

t1) MM-ORIENTATION TRAINING (100%)

2)  WORK REQUEST AND ADMINISTRATIVE CONTROLS TRAINING (100%)
3)  WELDING PROCESS CONTROL TRAINING (Welders Only)

4) FIREWATCH TRAINING (80%)

3) SNUBBER /HANCER TRAINING (Mechanics Only)

WORK ACTIVITY: POLAR CRANE OPERATORS
TRAINING /QUALIFICATION REQUIREMENTS :

1) CRANE ORIENTATION (100%)
2) PROCEDURE USERS TRAINING (1001)

VORK ACTIVITY:  FUMRS (MISCELIANEQUS)
TRAINING /QUALIFICATION REQUIREMENTS :

(1) MM-ORIENTATION TRAINING (1001)

(2) WORK REQUEST AND ADMINISTRATIVE CONTROLS TRAINING (100%)
'3)  FIREWATCH TRAINING (20%)

(4)  PENDANT CRANE TRAINING (10%)

(5)  FORKLIFT TRAINING (5 per team)

Attachment 2404 0-1
REV. ¢§: 2
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Issue #8
Issue #9

McGuire Nuclear Station. Unit 2

Steam Leak in Containment., 8/31/93

8
Question 3?‘)'

£
1‘2'."3

Why did some of the ice condenser doors not open duning the event’

The ice condenser lower inlet doors are designed to open at approximately 0 007 psi
(1 Ib/ft") differential pressure across the doors. This pressure is equivalent to the "cold
head" pressure produced by the colder, denser air inside the ice condenser. At this
pressure difference, the doors will come off the closed seat (cracked open) and a Limit
switch will indicate the door as being open. The lower inlet door position indication
is located at the entrance to the lower ice condenser, and there 1s a single indicating
light for each block of 8 doors/ 4 bavs (1e one light for bays 1-4, which includes §
doors) It requires further pressure/ force to open the door off the seal A hinge
sprnng attached to the lower containment side of each door produces a torque of up to
195 inch-pounds (Maximum ) with the door open This correlates to a force of 729
Ibs applied at the door handle Without the cold head pressure difference. the doors
will therefore tend to remain essentially closed (but not sealing fullv) and steam flow
is necessary to open and hold open the doors. Dunng accidents such as LBLOCA/
SLB the sustmned differential pressure between lower containment and the lower ice
condenser would hold all lower inlet doors open.

The steam release incident of 8/31/93 created a general heat up of the lower
contaimnment and resulted 1n a slow pressunzation The imtial pressunzation cracked
open some of the lower inlet doors and the coid head wn the ice condenser was quickly
lost As the cold head was lost throughout the ice condenser (the portals allow for
equalization across the bays), gll of the of Jhe remamning lower inlet doors then
cracked off their seals (as evidenced by the sound of ar rushing past the doors noticed
dunng the imitisl entry) and all bav groups (w/ exception of 1-4) indicated at least one
door was open to the point of tripping a lumit switch. It is unknown exactly which
doors. or how many doors tripped thewr limit switches Becasuse the pressunzanon
lower containment was farly slow (it took approximately |0 minutes to peak) and the
majonty of the contmnment environment was non-condensibles (aur), the ice condenser
remained essentially equslized with the lower contmnment and there was never a large
dnving force w (fully) open all of the doors.

For the sbove reasons. it was as expected (normal) that several lower inlet doors did
sot cause the limit switch to indicate the doors were open during this event. All doors
were noted to be off of their seals allowing mr to pass, and were being held shut only
by the spring force

J J Nolin
Svstems Engineenng



McGuire Nuclear Station. Unit 2

Steam Leak in Contmnment, 8/3]1/93

Question }

-

Why did two of the doors not close following the event’

Two lower mniet doors (both on Bay 22) were stll open st the tume of the first
personnel entry  The first mantenance technicians 10 enter the lower ice condenser
following pressunzaton descrnibed the two doors to be Jpproxumately 1/3 cpen. The
bay 22 -left door was noted to be further open than the nght A large amount of
moist aur was rushing through the bay 22 doors, nsing te the ice bed, with sufficient
flow to hold this single paur of doors open. These doors were shut by the technicians
‘mimimal force was required) to prevent further moist air from entenng the ice bed.
The doors were reported 1o be mechanically free (not "hung up”) and working
property A review of the performance test of the doors (PT/0/A/4200/32, performed
£/25/93. one week before the event) showed that the bay 22 doors had among the
lowest required opening forces (9 lbs /13 Ibs opening) of the lower wiet doors i the
area of the steam leak Further. it should be notea that the left side spnng was
slightly weaker than the nght.

it 18 concluded that the bay 22 lower let doors most likely opaned first and relieved
the ice bed cold head. allowing the other doors 1o let ar pass by the door seals. The
bav 22 doors remaned open due to & considerable flow of mowt mr from lower
sontmnment which was :ondensing i the ice bed. The lower iniet doors are
connduodtohmpufomodudunpd.dlhuv-amdmnﬁem
lcak event.

J J Nolin
Svystems Engineering
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Issue #17

RESPONSE TO ISSUE #17
By Jack Boyle

2CF-130 Repair Alternatives Considered:

The leak was identified late on August 29, 1993 while
Unit 2 was in Mode 3 and heatup in progress. Because
the leak was unable to be isolated, leak repair was the
only option considered since other repair options would
require the cooldown and draining of 'A' Steam
Generator.

Leak Repair Options listed from most to least desirable
are:

A). M.T.I.C. (Modified Threaded Inspection Cap) - method
actually used.

Class G repair

Does not kill the valve

Normally gives an alternate repair option(s)
Best proven seal repair method

No temporary modification paperwork required
(However, one was written for 2CF-130).

= % % % »

B). Drill cap and perform injection repair.

* QA-1 repair

Kills valve

* Ultimate repair requires cut-cut, replacement,
hydro, etc.

* Requires a temporary modification.

* Less safe option than option A.

-

C). Drill and inject valve body.
* QA-1 repair
* Kills Vvalve
* Ultimate repair requires cut-out, replacement,
hydro, etc.
* Requires a temporary modification
*+ Less safe option that A or B.

D). Use of a clamp or enclosure around pipe cap.
* Class G
Involves seismic analysis
May require cut-out and replacement
Requires a temporary modification
Less desirable than other leak seal wethods.

. % % =



Tesue #23

v

September 1, 19983

Tom Curtis, Manager
Systen Engineering

Subject: 2CF130 Incident
Environmental Qualification

As a result of the recent incident we have gathered ambient air
temperature data in Upper and Lower Containment, Steam Generator
Compartments, Incore Instrument Room and Containment Pressure.
(Copies of these profiles are attached).

A preliminary review of the environmental gqualification for the
affected QA condition 1 equipment has been performed by Bob Smith,
Nuclear Services, and Roger McCutchen, Station EQ Coordinator. It
was determined that this transient did not challenge the
operablility of this equipment nor was there any discernable effect
on the overall gqualification and life of this equipment (reference
the attached letter from Roger McCutchen).

A more thorough engineering analysis is continuing and & report is
expected in a few days.

A 7~

W N Matthews
Engineering Supervisor

%c: L 8§ Reed
K D Thomas
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gept. 1, 1993

A zeview of Equipment Qualification criteris for
instrumentétion and components located in McGul Unit 2 Lower
Containment area indicates that all required Kuclear Safety Related

and Post Accident Monitoring equipment is Qualifi¢d to the peak
postulated accident environment for lower contal t of:

130 Deg. ¥
15 PSIG
100% Relative BHumidity

Based n estadlished qualification methodojogy utilizing
Arrhenius ca)culations and incorporating applicabl Iltml, the
relative short transient of € hours incorporati nax peak
values ofi

162 Deg. T
0.90 PSIG

100% Relative Humidity

as occurred as & result of the incident relative to 2CF130.

T™his transient would not challenge the operability of this
equipment nor would there be any discernable effect on the overall
qualification and life of this equipment .
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COOLDOWN TRANSIENT |

REACTOR VESSEL BASED ON MAX RATE OF T-HOT AND TCOLD

¥
:

1
MAX RATE OF SDEGHR  (max rafe /;,, br any . ke more conseridli

TECH SPEC LIMIT ABOVE LTOP 100 DEGHR ™ad OPS ’””d""{‘z""/’”"“
on D wate rﬂdan'*ﬂ’\]) |

PRESSURIZER
MAX RATE OF 70 DEG/HR

TECH SPEC LIMIT 200 DEG/HR

PRESSURIZER SURGE LINE
MAX RATE 10 DEG/MIN

BOUNDING RATE FROM PREVIOUS ANALYSIS APPROX. 25 DEG/MIN

RELATIVELY MILD TRANSIENT FROM A FATIGUE OR FRACTURE STANDPOINT
ENGINEERING JUDGMENT INDICATES THAT TRANSIENT IS PREVIOUSLY BOUNDED.
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Issue #27

SUMMARY OF CONSIDERATIONS MADE PRIOR TO
AUTHORIZING BLOCKING TWO ICE CONDENSER
LOWER INLET DOORS

Issue

On August 31, 1983, at approximately 0500 hours, station management authorized blocking two
ice condenser inlet doors associated w 'h bays 21 and 22. Al the time, the ice condenser was
recuired 1o be operable, and the action (b ) of Tech spec 3 6 5.3 was intentionally entered.

Discussion

At approximately 0445 hours on this date, the Supt of Operations (Bruce Hamilton), Operations
Stat! Manager (Dennis Bumgardner), On Duty Shift Supervisor (Jerry Rumfelt) and the On Duty
Shift Manager (Joe Lukowski) met in the Control Room and discussed the prudence of blocking
two of the ice condenser lower inlet doors closed. The two doors were nol staying closed and
maintenance workers on the scene were periodically pushing them back closed. initially, 20 of the
24 doors had opened. Of these, 16 were pushed closed and stayed closed once the cold head
of air was re—-established. Two other doors occasionally reopened and were easily reciosed. Only
two doors, those in bays 21 and 22, were frequently reopening. These two doors were close 10
the steam leak in lower containment and. by opening, they were allowing steam and warm air from

lower containment 1o enter the ice condenser. This was resulting in meiting localized areas in the
ice bed according to the workers on the scene.

Tneopﬁonotmmmmmmu:(mmm)wwmunymmm
doors was raised. Aler discussing this possibility and considering the unit's current status, the
Supt. of Operations authorized personnel hoiding the two doors shut and further authorized the
use of mechanical blocking devices if necessary. All four previously mentioned members of
Operations management concurred with this decision. At 0500 hours, the Shift Supervisor,
entered the two lower inlet doors as inoperable and entered the action step of Tech Spec 36.5.3.

Basis for the Decision

These were discussed and agreed o at that time:
B The ice condenser would be rendered inoperabie by this action, however, we could, and
would, comply with the action item.




. The ice condenser wouid still have 22 doors available and capable of tunctioning and that
more than enough ice remained in the ice bed

. The leak was not likely to get worse. by all accounts the valve was supplying no resistance
10 flow
o The probability of another leak requinng the functioning of the ice bed was very low

(primary and secondary pressures were substantially lower). f another leak occurred,
preserving the ice bed from turther degradation would enhance our capability of handling
a second eak

. The core had been subcritical for = 2 months and grea*ss than 1/3 ¢* ihe core was fresh
fuel. The decay heat ivad was very low compared 10 that assumed in the accident
analvsis for containment

. Substantial energy had already been removec from i< SCondary piping systems in
comtainment. S/G pressure was = 250 psig. Initially, it was = 1100 psig. This was much
more conservative than the accident analysis.

@ Substantial energy had already been removed from the primary piping Systems in
containment. NC temp was below 400° F and NC pressure was = 1500 psig. Both down
tfrom the at power values used in the accident analysis.

. The initial pressure transient in lower containment was over and had been for more than
an hour Lower containment pressure was back to normal; within 0.2 psig of atmosphernc
Lower containment temperatures were also returning o normal and were within Tech
Spec 36.1.5 limits.

B Biocking the ice condenser lower inlet doors was discussed in terms of preventing a satety
system from performing its function. Analogies 1o resetting the S! were discussed.

The Operations management member; concluded:

e By blocking the ice condenser lower injet doors we woukd make the ice condenser
inoperable



3 The ice condenser would s*il be capable of performing its function if agamn called upon.
Although inoperable. it had sufticient capability of handling any incident that could occur
from the specific set of unit conditions In existence at that time

. The blocking of the ice conoenser lower iniet doors was the equivaient of resetting the Si.
The iransient requinng them 1o open had passed; containment pressure was again
normal  Two doors were being opened by a localized pressure and/or impingement
problem and not due to building prssure.  Until a sufficient cold head of air could be re-
established. this would continue to be a problem. The need for this ESF feature was over
(for this transient)

. The ice bed was being neediessly degraded due to a localized problem. Future
performance of the ice bed was being threatened by the continuation of heat and steam
being admitted 1o the ice bed in bays 21 and 22.

Attachments

. Graphs of the foliowing over the time interval in question
Lower Containment Pressure (N/R)
Lower Containment Temperature (weighted average)
S/G pressure
NC temperature
NC pressure
- Graph of typical containment pressure fluctuations
- Statement from Greg Swindiehurst, Duke Power Company Safety Analysis regarding the
advisability of this decision dated 9/2/93
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@9-82-19%0 11:32AM FROM DPC NUCLEAP ENGINEERING 0 —

Evaluagon of Blockng Ice Coadenser Doors Dunng Cooldown
Following the Unit 2 SG Drain Leak Evern On 8/31/93

Af about 12:30 a.m. on the moming of August 31, 1993, aleak in a steam generaior A 1 inch
drain line developed in the MNS-2 lower contatment. Al the tume the unit was at full
lemperature and pressurc at no-ioad condiuons. This leak releascd invenory from (e steam
generalor into containment. As a resull, lower containment pressure mncreased by about 0.45 psi
and 18°F. This pressunization caused all but two seis of ice condenser doors 1o open. Muost of
these doors were only cracked open, but 4 doors in the vicinity of the leak were fully opened.
About 2,400 ibm of ice melted as a result of the leak.

After the event was diagnosed, the unit entcred an orderly cooldown and depressurizauon at a
rate of SO°F/hr to reach conditions where the leak could be isolated. This also caused the steam
generator leak rate to decreasc. At about S a.m.. 4 172 hours aiier the siart of the incident, the
NC System tempcrature was down 10 422 °F, the containment pressure had returned 10 its
onginal value, and the lower containment temperalure, which peaked at about 134 °F. had
decreased 10 124 °F. The release from the steam generalor drain linc was significantly reduced at
this ime. At about this time all of the ice condenser doors had reclosed cxcept for two, which
remained open.

Al 5:00 a.m., station personnel decided to manually close (and hold closed) these two doors i an
offort o minimize additional ice melt. This was decided based on the retur to near-normal
pressure and temperature in lower comainment. which indicated that the lcak had decreased and
the continuing encrgy addition could be removed by the Containment Veruilation (VV) System.
The need for the ice condenser should a subsequent event (such as a LOCA) occur was also
considered. Tt was known that decay heat was very low duc to the refueling outage, and that the
stored energy in the NC System was much reduced following the cooldown to 422°F. Tt was
recognized that blocking closed two of the 24 doors would only minimally decrease the
functional capamﬁwofmcioem.mcuwmmml 22 doors would still function. The
smalllossoﬂcemnngmcstunleakmmmommeduody 2 minimal decreasc
from the initial inventory. amdonmmnwwmmuwmwm
continue 1o provide a very sufficient post-accident heat sink. and that manually closing the
maﬂngrwoioeoondmrcbmtmndeMWu.

HadaLOCAoccumdwﬁleduemodwswmbclﬂs!mnmccmmoumnavcsﬂn
performed 1ts infended function. Ahrge-bkaOCAwimchCmtemmnpemmuAu'F
woummeucNcmvemoxymmyualowcrmmumemmhadheenumum.
mmmmmumchCmmmmmmwmddbemuchhwWy.
50 that less NC inveniory would be released out the break. The energy of a LOCA blowdown
fmmnwmmnwwmdmemnmﬁbaw.wmmmmmm
design blowdown encrgy of 324 E6 Bu. Thi: £% reduction in the encrgy release more than
offsetsm:mducuoninunapadtyofmeiocmbydounuwofmummm
assumod loss of less than 10% of the ice. The imitial contaiment pressure peak would therefore
be much lower for a large-break LOCA with the NC system at these lower pregsures and
emperatures then for a LOCA from full power conditions. 11 is also noted that the initial
conanment pressure peak is not the limiting pressure peak for the full power case.



. N

The long-term pressure peak for a LOCA. which occurs following ice micit, would also be much
less due 10 the reduced decay heat level. Decay heat at the time of ice-melt-out following a large-
break LOCA from full power is about 45 MW. The decay heal at the time of the steam leak
event was about 2.5 MW, or only 5.6% of the decay heat ai the time of ice melt following a
LOCA from full power. Even wiill the ice mventory slightly decreased due (o the steam leak, ice
meltout would take much longer due to low decay heat. The Containment Spray (NS) System is
used 10 keep containment pressure below the 15 psig limit after the icc melts. One train of spray
at 2400 gpm is capabic of condensing the sicam for an energy relcase rate of 50,000 Bru/sec.
mepotenua.lbouofffmdocaymnlm‘sumeummwxmmlm.motnyS%onhc
capacity of one spray uain. The NSSymismmfacablemmpbuimmcpmwnﬁom
increasing following the initial hlowdown following & LOCA at 422°F, which will only partially
melt the ice inventory. No ice is roquired for the remainder of the cvent. The peak pressure
would thercfore remain well below the design limit of 135 psig.

Basedonﬂtabovccvuuaﬂonnunbewummuwdedﬁmwblockcmedmdme
nuioeconoameraﬁcrmmldownwuﬂwswmmdm.mmu

-vnnbimydmmmnm.mmmwmumsmm.mum
decay heat following the outage.

Any guestions, call Gregg Swindichurst (382-5176)

»
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Issue #28
Issue #29

UNIT 2
ICE CONDENSER
POST CF LEAK INSIDE CONTAINMENT
EVALUATION SUMMARY
Rev. 09/1793
N A SMITH, Il



OVERVIEW
Shortly after mudmight 8731/93, 2.CF-130 developed a substanual leak As a result lower containment
temperature and pressure increased, opening the ice condenser lower inlet doors. Melting of the ice bed
occurred. Visual inspection of the 1o bed by Maintenance and Engineening personnei dunng the mormng

of /3] identified significant melting occwrnng in bay 22 Indications of melting were also observed in
bay 12, 19 through 21, 23, and 24.

EVALUATION
W/O 9306388 was generated 10 weigh baskets o determine the extent of ice bed degradation Two
hundred forty nine baskets were selected for surveillance. Vahd data was coliected on ail but two of the
baskets Of all baskets weighed, the total ice loss was esumated 1o be less than 3000 Ibs. Four baskets
were found to be below the Techmical Specificabon murumum average of 1081 Ibs., one of which was
below safety margin (design basis) mummum average of 983 lbs. These four baskets are clustered in bay
22 adjacent the cranc wall Further analysis projected the weights to the end of cycle 9 (12/1/94 A 1otal
of six haskets fell below techmical specification.  The four baskets currently below techmical specification
limits are projected to be below safety margin at the end of cycle 9 Stanstical analysis of the current and
projected weights confirm the operability of the ice condenser and its ability to sausfy Tech Spec
requrements through the end of cycie. The only technical concern in regards to the ice condensers
operability is that of maldistribution of ice. This requires further evaluation and regulatory concurrence.

RECOMMENDATIONS
Option | (Recommended by narrow margin)
Replenish the four baskets. This would elimunate any concerns in regards to ice condenser operability.
Requires a total craft labor of 4 day 18 men around the clock. Engineening support required to document
operability  See attached schedule.

Option 2
Do nothung. Perform appropnate PT's 0 establish operability.  Address maidistribution. Requires total
craft labor of 14 men around the clock 2.5 days. Additonal Engineening support required. See attached
schedule
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MCGUIRE NUCLEAR STATION
UNIT 2 EOC 8§ RFO

POST CF LEAK INSIFE CONTAINMENT ICE WEIGHT EVALUATION

SUMMARY OF D” A

TOTAL ICE LOSS OF ALL BASKETS WEIGHED

TOTAL ICE LOSS OF ALL BASKETS WEIGHED IN ROW 7
TOTAL ICE LOSS OF ALL BASKZETS WEIGHED IN ROW 8.
TOTAL ICE LOSSE OF ALL BASKETS WEIGHED INROW 8
TOTAL ICE LOSS OF ALL BASKETS WEIGHED IN BAY 11
TOTAL ICE LOSS OF ALL BASKETS WEHIGHED IN BAY 12
TOTAL iCE LOSS OF ALL BASKETS WE 'GHED IN BAY 13
TOTAL ICE LOSS OF ALL BASKETS WEIGHED IN BAY 19
TOTAL ICE LOSS OF ALL BASKETS WEIGHED IN BAY 20:
TOTAL ICE LOSS OF ALL BASKETS WEIGHED IN BAY 21
TOTAL ICE LOSS OF ALL BASKETS WEIGHED IN BAY 22
TOTAL ICE LOSS OF ALL BASKETS WEIGHED INBAY 23
TOTAL ICE LOSS OF ALL BASKETS WEIGHED IN BAY 24

ALL BASKETS:

MEAN BASKET WEIGHT OF ALL BASKETS WEIGHED
STANDARD DEVIATION OF ALL BASKETS WEIGHED

95%LOC MEAN BASKET WEIGHTOF ALL BASKETS WEIGHED:
ROW 7:

MEAN BASKET WEIGHT OF ALL BASKETS WEIGHED:
STANDARD DEVIATION OF ALL BASKETS WEIGHED
FE%LOC MEAN BASKET WEIGHTOF ALL BASKETS WEIGHED:
ROWER:

MEAN BASKET WEIGHT OF ALL BASKETS WEIGHED:
STANDARD DEVIATION OF ALL BASKETS WEIGHED
E5%LOC MEAN BASKET WEIGHTOF ALL BASKETS WEIGHED
ROW #:

MEAN BASKET WEIGHT OF ALL BASKETS WEIGHED
STANDARD DEVIATION OF ALL BASKETS WEIGHED
25%LOC MEAN BASKET WEIGHTOF ALL BASKETS WEIGHED

Page 1

1432
110.571361
1423

1389
56 53658499
1379

1438
124158026
1423

1508
108 TI506
4

1334
110 689584
1325

7
588042773
1307
1323
122 280988
1308
1338

1326
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CLEAN INTERMETHATE DECK DOORS
PMPT FLOOR DRAINS

PMWPT LOWER INLET DOURS
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WORKFORCE ESTIMATE

NO REPLENISHMENT
-PM/PT Lower Iniet Doors
-PM/PT Floor Drains & Valves
-PM/PT intermediate Deck Doors
-Tech. Spec. Weigh

total duration

REPLENISH 4 BASKETS
-Temp. Mod. for VI Aar
-Tools & Equipment In
-Vibrate

-Inspection

-Blow lce

-Lower Clean-Up

-Flow Channel Clean & Inspect
Coordinator

LComplete Paperwork
-Equipment Removal

total duration

6hrg x5
6hrs x2
4hrs x2
24hrs x24
Zhrs x2

2 172 days x28

dhrs x2 (4hrs ENGR.)
12hrs x8

16hrs x4

2hrs x2

4hrs x4

24hrs x4

4hrs x4

24hrs x2

Shrs x4

12hrs x8

4 davs x 36
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NTAINMENT
QUESTIONS

RESPONSE BY: Newt
DATE

QUESTION
N e = ) e { r ’ T, i
esoly I Status 3 iC Nor 1o restas t inaenser be operable at the end of

¢

RESPONSE

Techricai Specificauon Surveillance Requrement 4 ¢ < estabhishes ior Condenser operability based
ce weight for a ¥ month survelllance window I'he reguirement addresses mumumum total ce
tory. as well as average basket weight with a 95% level of confidence in specific sub-groups The
cal specihicaton mumumum weights with a 95% level of confidence (2.099.790 Ibs 1otal. 1081 Ibs
verage) are based on the safety margin (design basis) wesght of 1. 890,000 Ibs. tal and 983 ibs average
he difference betwoen these two limuts address a 10% ice loss due (0 sublimavon dunng the surveillance
IS & ' cighing error aliowance As such mestung the requurements of the Techmcal Specification

nsures the operability of the ice Condenser for the Y month interval

ne method Ior aelermumng 1o bed operabulity [or the next une months 1§ via the ice weight surveiliance
and anaivsis performed 1in W/O 93063887

Ensunng lce Condenser operabulity throughout the fuel cvcie was accomplished duning the intial
evaluanon of the 1ce bed Component Enginecning personne! inspecied the ice bed for signs of melting
ndications were observed 1« bavs 12, 19 20, 21, 22, 23 and 24 The most exiensrve meiting was clearh

22 As such 249 baskets in these bavs and bavs |1 and 13 were denufied 10 be weighed

wis collected on all but 2 baskets The most predonunant melting occurred in four baskets o
I'hese weights are summarized in Table A

~ TABLE A
ROW AS FOUND ICE REPLENISHED
WEIGHT ICE WEIMGHT
(Tom. )
-

[ BAY | COL |

e data collected from the 247 baskets 15 anthmetcally summanzed in Table B The data was analvzed
r both mean and 99% level of confidence ice weights [ all cases the current weights excesded the
‘echmical Specificanon mummum 95% level of confidence average weaght of 1081 Tbse  Oper»’ality at the
end of the cvcie was established by prosectung cach indvidual ioe basketr weight to 'L01/199%4 The
weighted average of all lhustoncal sublimanon rates for the individual baskets was “se¢ for the Lnear
orovecnon. The four baskets ongnally below the 1081 s limiut fell below the 983 Ir, limut  As such the
decision was made 10 replemish the baskets (replenished weights summarnized . Table A) Two other
naskets (Bav 24 1-1 1038 Ibe. and 1-2 1040 Ibs ) fell beiow the 1081 Ibe limat Mimimal concern oxasts
for these basket weights as they reside within a low flow region dunng postulated events The projecied




weight data was analyzed in Uk same fastuon as the current weights Again. the 9%% ievel of confidence
weights wa* well above the 1081 Ibs hmut  Thus establishes the operability of the ice bed bevond the
duranion of the upconung fuel cvcie.

r TABLEB
FTOTAL ICE LOSS OF ALL BASKETS WEIGHED 1376 e
[TOTAL ICE LOSS OF ALL BASKETS WEIGHED IN ROW 7 238

OTAL ICE LOSS OF ALL BASKETS WEIGHED IN ROW § 923
1 OTAL ICE LOSS OF ALL BASKETS WEIGHED IN ROW 9 1781
fTOTAL ICE LOSS OF ALL BASKETS WEIGHED IN BAY 11 ptl
ITOTAL ICE LOSS OF Al L BASKETS WEIGHED IN BAY 12 e
ITOTAL ICE LOSS OF ALL BASKETS WEIGHED IN BAY 13 g
ITOT AL ICE LOSS OF ALL BASKETS WEIGHED IN BAY 19 567
ITOT AL ICE LOSS OF ALL BASKETS WEIGHED IN BAY 20 101 1
ITOT AL ICE LOSS OF ALL BASKETS WEIGHED IN BAY 21 | s \
ITOTAL ICE LOSS OF ALL BASKETS WEIGHED IN BAY 22 2982
[TOTAL ICE LOSS OF ALL BASKETS WEIGHED IN BAY 23 179
I 'OTAL ICE LOSS OF ALL BASKETS WEIGHED IN BAY 24 523
| C—
1 EOC
ALl BASKETS:
IMEAN BASKET WEIGHT OF ALL BASKETS WEIGHED 1432 B 1334 Tm
I5T ANDARD DEVIATION OF ALL BASKETS WEIGHED 110.57136 110 68958
mmmnwnTwmmormwxmwmo 1423 1328
\ y T2
3 mwmwzmormmnwamo 1389 1317
[T ANDARD DEVIATION OF ALL BASKETS WEIGHED %6 $36849 8 604277
B s%LOC MEAN BASKET WEIGHT OF ALL BASKETS WEIGHED 1379 1307
Eowe
IME AN BASKET WEIGHT OF ALL BASKETS WEIGHED 1438 1323
5T ANDARD DEVIATION OF ALL BASK. TS WEIGHED 12415603 122.2609
B 5%LOC MEAN BASKET WE'GHT OF AL BASKETS WEIGHED. 1423 1308

oW 8

EAN BASKET WEIGHT OF ALL BASKE™'S WEIGHED 1508 1338
ISTANDARD DEVIATION OF ALL BASKF 1N WEIGHED 109 7154 130 68957
[PS%LOC MEAN BASKET WEIGHT OF ALL EASKETS WEIGHED 1498 1326

—— e —— e e e —



Issue #29

McGUIRE NUCLEAR STATION
UNIT 2 STEAM LEAK IN CONTAINMENT
RESPONSE TO AIT QUESTIONS

RESPONSE BY: Newion A Smuth, 1]
DATE: 09/04/1993

QUESTION: 2%

Ensure ali lce Condenser Tech Spec Requirements are met prior 1o restart.  Perform a full PT on the ice
Condenser  The PT should include the proper blocking of the dramns vath dissolvable paper. required
openung force test of the lower ice condenser doors. and ice condenser channeling

RESPONSE:
The following table Lists all applicable 1ce condenser Tech Spec Surveillance requirements and the action
laken to ensure compliance

465103 [Venfy adequae flow passage area
|

1

|

4651c¢ W«dywmd

pasi outage on W/O 93011900
elocines never approached




= 1 e S e ———
| Survesance  Serveillance Requirement | Surveillance Action Tskes '
lh.'m-nlt . Imterval
Number : l
£6531 Nenfyoperability of lower inlet | | |8 months W/O 93063885 generated 10
| lower wilet door PT
udes tesung of door posiion
tonng sysiem. Tested per
0/,  *200/32
465322 NVenfvoperability of niermediate | |/ 7 days addu mal acuon taken
@oors - free of frost accumulation | weekly by operations
1 upper containment walk
! 465320 Nenfy operability of intermediate = | / 18 months W/O 93064135 generated to
doors - operung force test } intermecuate deck door PT
? { ested per PTAVA/4200/33 ‘
46533 Nenfy operability of top deck | 1792 days 0 93064862 generated 10
blanket | Civil walk down.
' | /2 AJ&700/55 performed. section
| 10p deck blanket
| ! ’
' 4654a [Venfy operability of lower iniet 1 /7 davs www
' GOOT POSILON MOMICNNE SYSEm ,
46 54b & c Venfy operability of lower iniet | / 18 months as part of
door position MOMILONNg Sysiem 0/ A/4200/32, lower wniet door
| on
| 10 93063885
4657 Foammmy 1 /1% months 'W/O 93064205 generated 10
5 rform MP/AV/A/7150/08 floor

i {
et e e e e . e e e . e et =it o) |



Issue #34

Sept 4. 1983

Memorangum

To:Maurice Horne

From J.D. Jehnson

Subject: 1NC-81 Investigation

Vatve INC-61 was noticed wtile 1echnician were working valve 1NM-6. The technician noticed boron
around the bonnet of INC—£ 1 INC-61 is the isolation valve for INM-8. The valve was later cut out and
brought to the Hot Machine Shop. 1NC-81 was disassembied and evaluated in accordance with procedure
TM/Q/A/300/22.

INC-61 was in the open posmion when evaluation started. A measurement was taken from top of yoke
10 valve body. This measurement is 2 3/16 with a six inch scale. Visually there 15 evidence of leakage of
some kind around external threads of yoke. Internally the vaive body and yoke has no signs of damage.
The diaphragm ledge and all seven diaphragms show no damage. The disc assembly and seat area in
valve body is free of damage. After all the measurements were taken and recorded. the disc assembly s
short by 027" The disc assembly blued 360 degree contact after being short 027", During disassembly
it took approximately 2 800 psi to break the yoke loose. !t takes 2.700 psi on the hydraulic wrench to yieid
800 foot pounas of torque. This is the required torgue for a3 34 & 1 inch Kerotest valve. There is no
evidence of leakage mernally above the diaphragms.

Surveyed valve location after obtaining RP's initial survey of valve and Qeneral area. There i
crystaliization on the air duct and support that runs beneath INC-61. There is crystallization on the
piping wail and fioor in the general area of 1NC-61. According RP s survey 1NM-6 had boron on it prior
1o the nitial repayr during Unit One outage. Lying on duct work looking up thru the grading above 1TNC-61
there 16 signs of 'eakage thru the grading. See attached survey sheet for radiation and conmamination
18V ets

- D JOnnSOﬂ
TST Group
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From: SHC7324 --PRDC Date and time

To: TCM8380 --PRDC Ted McMeekin TDC7309 --PRDC
EMG7351 --PRDC Mac Geddie RPM7390 --PRDC
JWF7327 -~PRDC Jeff Foster BHH7328 --PRDC
JWB7393 --PRDC Jack Boyle JNP7310 --PRDC
RBW7324 --PRDC Ronnie B. White, J MAS7325 --PROC
wwD7324 --PRDC Bill Diel CAD7323 --PRDC
LES7323 --PRDC Larry Smith

From: Stephen H. Carter
McGuire Planning Manager
875-4620 SHC7324 MGO IWC
Subject: Kerotest Valves for linit 2

During 2EOCB, we disassembled and worked on 33 Kerotest Globe valves of various

sizes and purposes. They are:

|

ISSUE 36

09/03/93 13:23:0%

Richard Michael
Bruce Hamilton
Norman Pope
Mary Ann Seagle
Claude Drye

L 7S 9
__2BB-177 S/G ZK Blowdown Vent 5
... 2BB-187 S/G 2A Blowdown Header Hi Pt Vent X
2CF-90 5/G 20 Inlet Drain 1
 2CF-130  S/G 2A Shell Drain ~1
. oCF-169 _ 5/G 2D CF Hi Pt Vent X
2(M-844 H P Heater Drain Sampie Isol P4
- 2FwW-33 ESF FWST to Recirc Pumps X
. _2KD-30 0/G Lube 0T ColTer Nrain X
... 2NB-259 Unknown - Not in Data Base X
o 2ND-36 B ND Pump Disch Sample Drain X
ZND-60  Isol Valve for NI-1BI Test Vent "3
2ND-79  NS-18 Upstream Hi Pt Venl X
... ... _2ND-83 ND to NI Pumps Hi Pt Vent X
. 2ND-85 NC Pumps Outlet X-Over Block Hi Pt Vent X
. ZND-88 Hi Pt Vent Upstream of ZND-35 Y
. ¢N1-9%  ESF Test Header Inside Cont [sol "4
2NI-166 NI Pumps to Cold leg Loop I Tsol b4
- A N2 Supply Incide Tont TsoTl X
ZNM-22 ESF NC Loop 2A Sample Inside Cont 1soT %
—-—_._m [eg & Sample rine metde—tont—fsot K
2NS=78 NS Pump 2A Suct {o Pt Drain X
. - mp 2A Vent to Orain Reader X
INS-82 NS Pump 2B Vent to Drain Header X
2NV-69 NC Pump 2¢ Byp Retiurn TTne Vet X
L - rging Pump ZA Overflow X
____2NV-B90 NV Supply to NC Incide Vent Isof X
. 2NV-891 NC LD to Regen HX Vent Tsol
e 2NN~ to Regen HY #1 Vent TEaT js
283 A Stm Line Drain X .
. __25M-95 C Stm Line Drain 3
___2M-101 D Stm Line Drain &
) ~
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v |3 w
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RESPONSE TO AIT REQUEST FOR INFORMATION

At approximately 0140, the control room SRO logged the ice bed
for Unit 2 inoperable. The reason was that an RTD (point #4)
exceeded 27 degrees F. At that time, the control room staff
recognized the lower inlet doors had opened and either steam, or
hot air or both was causing this temperature rise. The control
room staff did not have any idea how much ice may have melted (if
any) at 0140 when the declaration was made. Based on previous
operability and successful surveillances, the contro’ room staff
did not declare the ice condenser inoperable based o1 any of the
other four items specified for operability;

a) chemistry requirements for the ice

b) flow channels

c) total ice weight

d) number of baskets.

Later that morning (apprcx. 0300 hours) we began to assess the
status of the Unit 2 ice bed. Localized melting was noted in
several bays, with the heaviest damage confined to one bay. The
engineer responsible for the ice condenser relayed to the control
room staff that he was confident the ice condenser would still
meet the tech spec weight requirexsnts. This statement was
repeated in the 0630 outage meeting. This engineer is very
familiar with both the ice condenser and the surveillance
requirements of Tech Spac 3.6.5.1.

At approximately 0715, the control room SRO logged the Unit 2 ice
bed cperable again. This was based on the RTD indications all
returning to within the 27 degree F. limit specified in Tech spec
3.6.5.1 and upon visual inspection by knowledgeable individuals
responsible for ae ice condenser. It was recognized at this
time that the i. # bed surveillances must be conducted to answer
the questions still remaining about ice bed operability
specifically regarding the ice weight. This would have to be
completed before returning the unit to service.

At approximately 1030, the on duty shift supervisor requested
guidance on the plans for the unit. He pointed out that Tech
Spec 3.6.5.1 had been cleared and the only spec we had directing
us to continue a cooldown and depressurization to Mode 5 was Tech
Spec 3.6.5.3 regarding the ice condenser lower inlet doors. He
realized that Tech Spec 1.6.5.3 could be cleared soon and we
would have no requirements to continue the cocldown and
depressurization.

This on duty Shift Supervisor's request generated a series of
discussions among members of Operations management. These
discussions resulted in the Superintendent of Operations making &
recommendation te the Station Manager at 1200 hours to continue
the cooldown and depressurization to Mode 5. The basis for this
recommendation was Operations discomfort with maintaining Mode 4
while questions were being raised about the ice bed operability.



Members of station and engineering management met with the Site
VP at 1230. After discussing the merits of continuing to Mode 5
or staying in Mode 4 a decision was made to enter Mode 5 and
enter the ice bed weight spec (3.6.5.1.d) for tracking pending an

engineering evaluation. The control room SRO logged this at
1300.



SUMMARY OF CONSIDERATIONS
FOR BLOCKING DOORS

.



APPENDIX 111

SUMMARY OF CONSIDERATIONS MADE PRIOR TO
AUTHORIZING BLOCKING TWO ICE CONDENSER
LOWER INLET DOORS

On August 31. 1993, at approximatety 0500 hours, station management authorized biocking two
ice condenser inlet doors associated with bays 21 and 22. At the time, the ice condenser was
required 10 be operabie, and the action (b.) of Tech spec 3.6 5.3 was intentionally entered.

Discussion

At approximately 0445 hours on this date the Supt. of Operations (Bruce Hamilton), Operations
Statf Manager (Denrus Bumgardner), On Duty Shift Supervisor (Jerry Rumieit) and the On Duty
Shift Manager (Joe Lukowski) met in the Control Room and discussed the prudence of blocking
wo of the ice condenser lower inlet doors closed. The two doors were not staying closed and
maintenance workers on the scene were periodically pushing therm back cicsed. Initiaily, 20 of the
24 doors had opened. Of these, 16 were ;1shed closed and stayed closed once the cold head
of air was re-established. Two other doors occasionally reopened and were easily reciosed. Only
two doors. those in bays 21 and 22, were frequently reopening. These two Joors were close 1o
the steam leak in lower containment and. by opening, they were allowing steam and warm air from
lower containment 1o enter the ice condenser. This was resuiting in meiting localized areas in the
ice bed according 1o the workers on the scene.

The option of hoiding the two doors shut (with personnel) and later mechanically biocking the tw.
doors was raised. After discussing this possibility and considering the unit's current status, the
sum.mwmnzummmmmmmmmmmmwm
use of mechanical blocking devices if necessary. All four previously mentioned members of
Operations management concurred with this decision At 0500 hours. the Shift Supervisor,
enerad the two lower inlet doors as inoperable and entered the action step of Tech Spec 3653

Basis for the Decision

These were discussed and agreed 10 at that tme:
@ The ice condenser would be rendered inaperable by this action. however, we could. and
would. comply with the action 1em.



* The ice condenser would stifl have 22 doors available and capabie ot functioning and that
more than enough ice remained in the ice bed.

& The leak was not likely 1o get worse. by all accounts the vaive was supplying no resistance
1o fiow
. The probability of another leak requiring the functioning of the ice bed was very low

primary and secondary pressures were subsiantially lower). it another leak occurred.
preserving the ice bed from further degrada’ion would enhance our capability of handling
a second leak.

L The core had been subcritical for = 2 months and greater than 1/3 of the core was fresh
tuel. The decay heal load was very low compared 10 that assumed in the accident
analysis for containment

B Substantial energy had already been removed from the secondary piping systems in
containment S/G pressure was = 250 psig. Initially, it way = 1100 psig. This was much
more conservative than the accident analysis.

° Substantial energy had aiready been removed from the primary piping systems in
containment. NC temp was below 400° F and NC pressure was = 1500 psig. Boin down
from the at power values used in the accident analysis.

w® Tnomnmmmummnmmmnmmwmmmmtmmom
an hour Lower containment pressure was back to normal. within 0.2 psig of atmospheric
Lower containment temperatures were aiso returning to normal and were within Tech
Spec 3.6.1.5 limits.

3 Mmmumm:r.MMwUMMmmwwmngamm
system from performing its function. Analogies 1o resetting the S| were discussed.

The Operations management members conciuded:

) aymmmummmmm”mmmum
inoperable



The ice condenser would still be capable of performing s function if again calied upon
Although inoperable. it had sufficient capability of handiing any incigent that could occur
from the specific set of unit conditions in existence at that time

The blocking of the ice condenser lower iniet Joors was the equivalent of resetting the Si
The transient requinng them to open had passed. containme t pressure was again
normal. Two doors were being opened by a localized pressure and/or impingement
problem and not due 10 bullding pressure. Until a sufficient coid head of air could be re—
established. this wouid continue 1o be a problem. The need for this ESF feature was over
‘for this transient)

The ice bed was being needlessly degraded due to a localized problem. Future
performance of the ice bed was being threatened by the continuation of heat and steam
being acdmitied 10 the ice bed in bays 21 and 22

Attachments

Graphs of the foliowing over the time interval in question
Lower Containment Pressure (N/R)
Lower Containment Temperature (weighted average)
S/G pressure
NC temperature
NC pressure
Graph of typical containment pressure fluctuations
Statement trom Greg Swindiehurst, Duke Power Company Safety Analysis regarding the
advisatility of this decision dated 9/2/93




1667}

Time

y A0590
,//
./_ O TAZT A AENT
y 9
WK fressureE
..\
\
8/31/93 02 40 8/31/93 05 21 8/31/93 08 01



L4/ A/ r. g

- —

7 I EL 44;3.5 | Low'ifﬂ Lonr /& !

13

s

r

i

3/31/93 00 00

.

8/31/93 02 24

8/31/93 04 48
Time

831930 12

8/31/93 09 38

8/31/93 12:00



1100— A1022

"

A1023

. /)
- ‘/ (o ICESSURE

2“ q \"\:\

1222 \/

%31/93 00 00 B8/31/93 02 40 8/31/93 0521 8/31/93 08 01
Time



/ [/ ‘,/(‘
2144 ' ! - Wzse /A‘rt’c‘.': [
AC Sys Alressuve

1510 e A

"

1128

V31/93 00 00 8/31/93 02 40 8318305 1 8/31/83 08 01
Time



© ¥31/93 00 00

Time

A1061
\\ A\,sk.\ .._1.\ \*\h Q).\».m/ ,“. A1067
? .
Coen Lec N}S
,
.mu\“. "
.a.\v..
'

8/31/93 02 40 8/31/93 05 21 8/31/93 08 01



st oty Y Lorex

CoNTANMENT DRESSURE

NN o

cammp—
\\\l\\*
—
- S
e
ome———
———
/ﬂlJ
-
ﬁv.
-
—-
ISR
e St ————
—
s
e iia——— o
o syt et
g e
——— -
=
pad——
‘ll“.\f\l
\.L\.‘..\I\\\n
o ———
\!ti\\\‘l)‘\l\\
s

- o
-
-
e
P
sl —"
R S
- ———————
a SR —
T ——
e
S S

g e

e i

et - o
o i e bl
————————" =
pca— b ————
e ——— w—
e ———
———
S
e
——————
o —————
e e
e i e e et e 4
S L
i —— ——————
- it g
PRSRSES e —
—
T g
e e,
e ——
g e
NS el
W
R m————
<
ey e
- .
——
——
-
—————
i
i —
PR
i e

17857,

16714

15571

11000t

9/01/93 00 009/01/93 03 069/01/93 06 129/01/93 09 189/01/93 12 249/01/93 15 309/01/93 18 359/01/93 21 419/02/93 00 479/02/93 03 539/02/93 08 59

Time



s s ads " - s - P e e A SRR SRt SR Y

- oo "Sagts
Facsimile Cover Sheet
TO: ’Z“; L e THewy TT 0N
Company:
Phone:
Fax: RTS-4YT 2%
From: Frew Greaa SwadlehorsT
Company:
Phone:
Fax:
Date: i1 5
Pages including this
cover page:

Comments:

F.a1



P9-R2-1333 11:32AM FROM DPC NUCLEAR ENGINEERING 0 sgTsagee  P.p2

Evaluanon of Blocking lce Condenser Doors Dunng Cooldown
Following the Unit 2 SG Dramn Leak Even On 8/31/93

Al shout 12:30 a.m. on the moming of August 31, 1993, 1 leak i a steam generawor A 1inch
dramn line developed in the MNS-2 lower contaiument. Al the ume the unit was al full
\emperature and pressurc & no-load condiuons. This icak releascd inventory from Ui steam
generalor (Mo contanment. As a resull, lower containment prossure increased by about 0.45 psi
and 15°F. This pressunzation caused all but two seis of ice condenser doors 10 open. Most of
these doors were only cracked open. but 4 doors in the vicinity uf the leak were fully opened.
About 2,400 ibm ot ice melted as a result of the leak.

After the event was diagnosed, the unit entered an orderly cooldown and depressunizauon at a
rate of SO°F/hr 10 reach conditions where the leak could be 1solated. Thus also caused the steam
generator leak rate to decrease. At about $40 a.m.. 4 172 hours aiter the siart of the incident, the
NC System emperature was gown 0 422 F, the containment pressure had reumed 10 its
snginal value, and the lower coniainment lemperalure, whach peaked at about |34 °F. had
docreased 1o 124 °F. The release from the steam goneraior drain linc was significantly reguced at
this ume. At about this time all of the ice condenser doors had reciosed cxcept for two, which
remawned open.

Al $:00 a.m., station personne! decided to mepually close (and hold closed) these 1wo doors in an
offort to munimize additional ice melt. This was decided based on the retur to near-normal
pmsmandmnpemutmlowawmmcm.whschimﬁwedmmmwmm
the conunuing encrgy addition could be removed by the Containment Ventilaton (VV) System.
Thcneedfortheicemndcntlw:sumqmwem(suchasaLOCA)mnwasmo
~onsidered. It was known that decay heat was very low duc to the refueling outage. and that the
stored energy in the NC System was much reduced following the cooldown to 422°F. Tt was
recogruzed that blocking closed two of the 24 doors would only minimaily decrease the
funcuonuapzuuwofmeioewndenm.ﬁchnWM¢22mmeumm The
smaulossoﬁoedunnsmcmmﬁmwasmofestunyaminknddeaulc
from the inital inventory. swmmmm.nwmmwmmm
.;om.muctopnmanqmmm-mmmmmammaﬂydmm
mmmummfm“mmw”.

MaLOCAmMMeMmdmmwmhcwmmiumquden
performed 1ts ingehded function. Awp-bkaOCAmmchCsyummpemntzz'F
wuuldWNCM“unyﬂamfrlemifd!ltactothldheenumllw.
mewmmNCsmmamanwmummmaWy.
5o (hat less NC inveniory would be released out the hreak. The energy of a LOCA blowdown
fmmmmawwndnummsum.mmwmm
design blowdown encrgy of 324 E6 Bu. This $0% reduction in the encryy release more than
offsetsmem:ummqu:adtyoflmiccmbycmﬁnglwofm24mmm
assumed loss of less than 10% of the ice. mw«mmmmnpwmmm
bcmuchiowﬁwaw-quOCAmmNCsymmthwermm
wmperatures then for a LOCA from full power condiitions. It is also noted that the initial
mmnerumss-mpeuxsmmum;mumpcnkturme(uupowercue.



The long-term pressure peak for a LOCA. which occurs following ice meit. would also be much
less due 10 the reduced decay heal level, Decay heat at the tme of ice-meli-out following a large-
hreak LOCA from full power i1s about 45 MW. The decay heal at the tume of the steam leak
event was about 2.8 MW. or only 5.6% of the decay heat al the time of ice melt followang a
LOCA from full power. Even with the e wventory slightly decreased due (0 the steam leak., we
meliout would take much longer due 10 low decay heat. The Containment Spray (NS) Systen) is
used 10 keep contamment pressure below the 15 psig Limat after the ice melts. One trawn of spray
a1 3400 gpm is capable of condensing the sicam for an energy reicase rate of 50,000 Bru/sec.

The potenual bouoff from decay heat at this ume is less than 2400 Bru/sec. or only $% of the
capacity of one spray tain. The NS System is therejore abie 10 keep building pressure from
increasing following the initial blowdown following a LOCA s 422°F, whach will only parnally
melt the 1ce inventory. No ice is required for the remainder of the cvent. The peak pressure
would thercfore remain well below the design limit of 15 psig.

Based on the above evaluation it can be concluded that the decision to block closed two doors to
the ice condenser aficr the cooldown to 442°F was appropnale and safe. considening the

nuh&kydtbnmnmndmn.mmedmmdwintheNCSyswm.mdtmlow
decay heat following the outage.

Any guesuons, call Gregg Swandichurst (382-5176)

T B oM



SUMMARY OF EVALUATIONS AND

INSFECTIONS PERFORMED ON
ELECTRICAL EQUIPMENT



APPENDIX IV

SUMMARY OF EVALUATIONS AND INSPECTIONS PERFORMED
ON ELECTRICAL EQUIPMENT, INSTRUMENTATION,
AND CIVIL STRUCTURES FOLLOWING STEAM AND WATER
BLOWDOWN FROM 2CF130

fFriday, September 3, 1993

FOLLOWING THE RELEASE OF STEAM TO LOWER CONTAINMENT THROUGH A
MALFUNCTION OF BLOWDOWN VALVE 2CF130, IT WAS DECIDED TO PERFORM AN
INSPECTION OR EVALUATION OF VARIOUS EQUIPMENT IN LOWER CONTAINMENT
TO DETERMINE THE IMPACT OF THE STEAM & WATER ON THAT EQUIPMENT.

THE DETERMINATION OF WHICH EQUIPMENT TO BE INSPECTED W).S BASED ON
ENGINEERING JUDGEMENT AND INFORMATION FROM OCONEE NUCLEAR STATION
ON WHAT THEY INSPECTED AND FOUND AFTER AN INSTRUMENT LINE BLEW OFF
IN 1991.

THE FOLLOWING IS A LIST OF THE EQUIPMENT EVALUATED OR INSPECTED:

P

w

3

E.Q. INSTRUMENTATION - EVALUATION PERFORMED BY McGUIRE STATION
EQ COORDINATOR. THE READOUT FROM 3 EQ INSTRUMENTS (2CFLTS490,
2CFLTS5500 AND 2CFLTS510) WENRE CHECKED FOR STABLE AND CORRECT
INDICATION. THESE INSTRUMENTS WERE ALL LOCATED IN THE COLD
LEG ACCUMULATOR ROOMS ADJACENT TO 2CF130. SEE ATTACHMENT 1
FOR EVALUATION.

TARGET ROCK SOLENOID VALVES - 4 OF 4 WERE FUNCTIONALLY
VERIFIED BY CYCLING EACH VALVE. SEE ATTACHMENT 2 FOR WORK
ORDER NUMBERS AND COMMENTS.

FIRE DETECTORS - 12 OF 15 ZONES WERE INSPECTED. 10 OF THE 12
OPERATED SATISFACTORY. SMOKE DETECTORS IN THE 2 FAILED ZONES
WERE DRIED AND PLACED BACK IN SERVICE. SEE ATTACHMENT 3 FOR
WORK ORDER NUMBER AND COMMENTS.

RELISTANCE TEMPERATURE DETECTORS (RTDe) - EVALUATION MADE AS
EQ INSTRUMENTATION UNDER ITEM ¢ 1.

PRESSURE OPERATED RELIEF VALVE ACOUSTIC LEAK MONITOR -
EVALUATION MADE AS EQ INSTRUMENTATION UNDER ITEM ¢ 1.

REACTOR COOLANT PUMP MOTORS - INSPECTED LEAD BOX, TERMINATIONS
AND INSIDE OF MOTOR ON PUMP 2A. ALL AREAS CHECKED WERE DRY.
SEE ATTACHMENT 4 FOR WORK ORDER NUMBER AND COMMENTS.

VALVE CPERATORS - MOVs EVALUATION MADE AS EQ INSTRUMENTATION
UNDER ITEM # 1.

ELECTRICAL PENETRATIONS - NO ADDITIONAL INSPECTION REQUIRED
BASED ON EVALUATION. SEE ATTACHMENT 8 FOR EVALUATION.



11.

i3,

15.

16.

CONTRCL ROD DRIVES - THE CRDMs WERE CHECKED AND TWO
CABLES/CRDMs APPEAR TO HAVE SHORTS. PLANS ARE TO REMOVE THE
CRDMs, DISASSEMBLE AND TRY TO DRY THEM. THIS WILL BE
COMPLETED BEFORE UNIT RESTART. WORK ORDER 93064212 IS BEING
USED TO PERFORM THE WORK.

DIGITAL ROD POSITION INDICATION - EVALUATION OF PRESENT ROD
POSITION INDICATIONS SHOWS NO MALFUNCTIONING INDICATORS. A
THOROUGH VERIFICATION CAN ONLY BE PERFORMED AFTER RODS ARE
RAISED.

PRESSURIZER HEATERS - EVALUATIOFN OF EQUIPMENT CONSTRUCTION AND
VERIFICATION OF HEATER AMP READINGS INDICATE NO FURTHER
INSPECTIONS NECESSARY. SEE ATTACHMENT 9 FOR EVALUATION AND
DATA.

INCORE INSTRUMENTATION - SOME WATER INTRUSION WAS DETECTED.
ONE MOTOR STARTER WAS DRIED WHILE ANOTHER REQUIRED
REPLACEMENT. WORK ORDER 93012028 WAS USED FOR INSPECTION AND
REPAIR WORK. SEE ATTACHMENT 11 FOR COMMENTS.

VL FAN UNITS - AN EVALUATION WAS PERFORMED ON 1.'E LOWER
CONTAINMENT VENTILATION UNITS. BASED ON EQUIPMENT DES'GN AND
PAST OPERATING EXPERIENCE, FURTHER INSPECTION WAS DEEM T NOT
NECESSARY. SEE ATTACHMENT 5 FOR EVALUATION COMMENTS.

VL FAN UNIT VIBRATION DETECTION UNITS - MONITOR CABINETS WERE
INSPECTED FOR MOISTURE AND WERE FOUND DRY. ALL ALARMS WERE
CLEAR. SEE ATTACHMENT 6 FOR WORK ORDER NUMBER AND COMMENTS.

LOWER CONTAINMENT LIGHTING POWER PANELS - 3 OF 4 LIGHTING
PANELS INSIDE THE SHEILD WALL IN LOWER CONTAINMENT WERE
INSPECTED FOR MOISTURE/WATER INTRUSION AND ALL WERE FOIIND DRY.
SEE ATTACHMENT 12 FOR WORK ORDER NUMBER AND COMMENTS.

CIVIL CONCERNS - A REVIEW OF VARIOUS CODES AND SPECIFICATIONS

FOR STRUCTURAL STEEL AND CONCRETE REVEALED THE STRUCTURE WAS
NOT COMPROMISED IN ANY WAY. SEE ATTACHMENT 10 FOR EVALUATION.

INCOMPLETE ACTIVITY AS OF 9/3/93, 1700.
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GENERAL INSPECTION OF ELECTRICAL EQUIPMENT AND INSTRUMENTATION
IN AREA AROUND 2CF130 - THE FOLLOWING INSTRUMENTATION WAS
VISUALLY INSPECTED FOR DAMAGE DUE TO CLOSE PROXIMITY TO
2CF130:

2VPPTS130
2VPPTS5120
SVPPT5140
2ZNVLS5070
2NVLS5071
2NCLTS5991
2BWPES070
2BWPIS5070
2BWPG5070

* % % % =

X OMmMMmMOoOOwd»

* THE FUNCTIONS OF THESE INSTRUMENTATION WERE ALSO
VERIFIED TO ENSURE PROPER READOUTS WERE BEING RECEIVED.

A GENERAL AREA INSPECTION REVEALED LITTLE INDICATION THAT
STEAM/WATER IMPINGEMENT DUE TO THIS EVENT WAS GOING TO BE A
PROBLEM. SEE ATTACHMENT 7 FOR WORK ORDER NUMBER AND COMMENTS.



Sept. 1, 1983

ArracyratuT 4
1/

A review of Equipment Qualification criteris for

instrumentation and components located in McGuire
Containment area indicates that all required Nuclear

Unit 2 Lower
Safety Related

and Post Accident Monitoring equipment is quclitiQd to the peak
postulated accident environment for lower containawnt of:

330 Deg. F
15 PSIG
100% Relative Humidity

Based upon established qualification methodo]
Arrhenius calculations and incorporating applicabl
relative short transient of 6 hours incorporatin
values of:

162 Deg. F
0.90 PSIG

logy utilizing
margins, the
maximum peak

100% Relative Humidity

as occurred as & result of the incident rulcﬁivo to 2CF130.

This transient would not challenge the cperability of this

equipment nor would there be any discernable effect
qualification and life of this equipment.

on the overall

A el

Roger D. IcCutch‘n. TSII
Station EQ Coordinator

ArracHmenT |

|/1
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W/0 Task : 93012355 02 Task Status: COMPLETE Statuys Date : 09/02/93

Title : PERFORM FUNC VERIF Resp. Facility: MC

F ility : MC Unit: 2_ uTC ¢ 0000444789

E,.ipment: MNC VA 0275B_ Mfr. Code : TARGET ROCK

Component: MNC SV 0275__ Model No. : 79L-009 -

work Item: Serial No.: 10

88.".83‘3:’8'--"'.3'.:8.-'-.""'-':'8:.""':-..'-.....""'8.“."8’.:::.:3:

Last Update By: WBDB8265_ Last Update Date: 09/02/93

QUESTION, AND AGREES THAT IT IS A INDICATION PROBLEM ONLY. OPS RETEST WBDB26%5

PERFORMED ON B/24/93 WITH SATISFACTORY RESULTS. VALVES WERE CYCLED B WBDOZGS_

AFTER STEAM LEAK TO VERIFY OPERABILITY PER RON BLKKE. CDH 9/2/93:::: wanazss:
More: -~

RECORD COMPLETICN COMMENTS, FS TO STEP THROUGH TASK COMPLETION PANELS
Fl=Help F4=Prompt FS=Search F7=Bkwd FA=Fwd F9=Mcore Detail Fl2=Cancel

ATTacHMENT 2
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W/0 Task : 93012356 02 Task Status: COMPLETE Status Date : 09/02/93
Title : PERFORM FUNC VERIF Resp. Facility: MC

zility : C Unit: 2 uTC ¢ 0000444788 |
Equipment: MNC VA 0274B_ Mfr. Code : TARGET ROCK |
Component: MNC SV 0274__ Model No. : 79L-009 |
wWork Item: Serial No.: .7
Last Update By: WBDB26S_ Last Update Date: 09/02/92 |
QUESTION, AND AGREES THAT IT IS A INDICATION PROBLEM ONLY. OPS RETEST_ WBDB265S |
PERFORMED ON 8/24/93 WITH SATISFACTORY RESULTS. VALVES WERE CYCLED WBDBZSS—
AFTER STEAM LEAK TO VERIFY OPERABILITY PER RON BLAKE. CDH 9/2/93 WBDBZSS:‘

More: -

RECORD COMPLETION COMMENTS, F9 TC STEF THROUGH TASK COMPLETION PANELS
Fil=Help F4=Prompt F5=Search F7=Bkwd F8=Fwd F9=More Detail Fl2=Cancel

Arrheument 2
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TIMMIZ] TASK COMPLETION COMMENTS 09/03/93 ¢9:33"
Help Data Print Roadmap Exit ) |

W/0 Task : 930123%7 02 Task Status: COMPLETE Status Date : 09/02/93

Title : PERFORM FUNC VERIF Resp. Facility: MC

I 1lity : MC Unit: 2_ UTC : 0000444787

Equipment: MNC VA 0273AC__ Mfr. Code : TARGET ROCK |

Component: MNC SV 0273___ Model No. : 79L-009 N |

Work Item: Serial No.: 6

g.g:,sgs::a‘23gss883.8.33'8833383"838'83'..'8"33.'88..8.3.88.8!.'.88.‘::::g;,

Last Update By: WBDB26S_ Last Update Date: 09/02/93

QUESTION, AND AGREES THAT IT IS A INDICATION PROBLEM ONLY. OPS RETEST WBDB826S

PERFORMED ON 8/24/93 WITH SATISFACTORY RESULTS. VALVES WER CYCLED___: HBDBZSS-

AFTER STEAM LEAK TO VERIFY OPERABILITY PER RON BLAKE. CDH 9/2/793 WBDOZGS:
More: -

RECORD COMPLETION COMMENTS, F9 TO STEP THROUGH TASK COMPLETION PANELS
Fl=Help F4=Prompt FS5=Search F7=Bkwd F8=Fwd F9=More Detail Fl2=Cancel

drracurmenr 2
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TIMM121 TASK COMPLETION COMMENTS 09/03/33 09:38
Help Data Print Rcadmap Exit ]

W/0 Task : 93012358 02 Task Status: COMPLETE Status Date : 09/02/93
Title : PERFORM FUNC VERIF Resp. Facility: MC
‘1lity : MC Unit: 2_ uTc ¢ 0000444786 |
Lgquipment: MNC VA 0272AC Mfr. Code : TARGET ROCK_ i
Component: MNC SV 0272 Model No. : 79L-009 |
work Item: Serial No.: 8 |
B i E b il b b it o b R R R R o ‘
Last Update By: WBDB265_ Last Update Date: 09/02/93 f
QUESTION, AND AGREES THAT IT IS A INDICATION PROBLEM ONLY. OPS RETEST_ WBDB265_
PERFORMED ON 8/24/93 WITH SATISFACTORY RESULTS. VALVES WERE CYCLED _____ WBD8265_
AFTER STEAM LEAK TO VERIFY OPERABILITY PER RON BLAKE. CDH 9/2/93___ WBDB265_
!
More: -

RECORD COMPLETION COMMENTS, F9 TO STEP THROUGH TASK COMPLETION PANELS
Fl=Help F4=Prompt FS=Search F7=Bkwd F8=Fwd F9=More Detail Fl2=Cancel

BrracHrment &
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TIMMIZ21 TASK COMPLETION COMMENTS 09/03/93 09:43
Help Data Print Roadmap Exit

W/0 Task : 93063778 01 Task Status: NOHOLDS _ Status Date : 09/02/93
Title : REPAIR EFA ZONES AS LISTED Resp. Facility: MC

T ility : MC Unit: 2_ uTcC : 0000483006

Equipment: EFA LP XX26 Mfr. Code : CONRAC

Component : o Model No. : 9620

Wwork Item: Serial No.: UNKNOWNO01034255
B i i b b b b B 2 2 3 3 3 b e
Last Update By: CDHB265_ Last Update Date: 09/02/93

ALL PREQ. MET CDH RESET THE FOLLOWING ZONES,166,173,175,176,180,165,  CDH8265_
172,167,174, AND 168. CLEANED DETECTORS IN ZONES 164 AND 170. SMOKED__ CDHB8265

DETECTORS TO VERIFY PROPER OPERATION. CDHB265

CHECKED SUPERVISORY CIRCIUTS TO VERIFY PROPER OPERATION. CDHBZSS:

- CDHB265 _

PERFORMED FUNCTIONAL VERIFICATION BY OBSERVING NO ZONES IN ALARM AND __ CDHEB26S _

NO TRQUBLES EXISTED. CDH WBD TEM 09/02/93 CDHB265 _
More:

RECORD COMPLETION COMMENTS, F9 TO STEP THROUGH TASK COMPLETION PANELS
Fl=Help F4=Prompt FS5=Search F7=Bkwd F8=Fwd F9=More Detail Fl2=Cancel
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As a result of the containment steam leak incident, 12 out of the
19 EFA fire zones in containment went into alarm. The detector
inventory of the zones that alarmed consisted entirely of Dual
Chamber Ionization Detectors which are designed to negate the
effects of atmospheric changes(ie:pressure, humidity, etc).
However, excessive humidity(condensation) can be misread as
combustion particles by the sensors.

Inspect‘on/Troubleshooting/Repair:

Typical nuisance alarms may be reset at the Fire Detection Computer
provided the cause of alarm has disappeared. Ten of the 12 zones
which came in alarm were able to be reset through the computer,
indicating the source was no longer present. The two remaining
zones consisted of 12 ionization detectors which were cleaned/dried
before resetting was possible. All detectors in these zones were
smoke tested to verify proper operation after cleaning.

Data Gathering Panels(DGPs) for all fire detection zones are
located outside containment, therefore no physical inspection was
performed. However, a system condition check was made to verify
proper operation of all DGPs, using the Fire Detection Computer.
No "ALARM" or "TROUBLE" conditions existed for the affected zones
after the completion of the inspection/repairs.

Concerns:
Fire zones in containment have no control actions besides
activating sirens. If accelerated detector degradation occurs due
to the exposure of the detectors to water, the diagnostics of the
EFA System as well as the semi-annual PMs will detect any detector
failures.

ATTACHMENT 3
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TIMMI21 TASK COMPLETION COMMENTS 09/03/93 10:47

Help Data Print Roadmap Exit

W/0 Task : 353063924 02 Task Status: L/COMPLT Status Date : 09/02/93
Title ¢ INSPECT NCP MOTOR 2A LEAD TERMINATIONS. = Resp. Facility: MC

F Llity : MC Unit: 2 UTC : 0000438998

Egquipment: MNC MR 0001 ___ Mfr. Code : WESTINGHOUSE

Component: Model No. : UNKNOWNOOOS56853

Work Item: Serial No.: UNKNOWNOO1001896

T T R T T N T I N R S S I T AN RSN TS ST S SES ST s
Last Update By: JRBBS5S7_ Last Update Date: 09/02/93

STARTED WORK 9/2/93 CHECKED WITH OPERATIONS TO BEGIN WORK. CHECKED RED JRB8597

TAGS AND BRAKER IN OPEN POSITION. INSPECTED INSIDE LEAD BOX AND JR88597:
TERMINATIONS FOR MOSITURE. INSIDE OF MOTOR WAS DRY. CHECKED LEAD BOX__ JRB8597_
GASKET WAS GOCD, PUT MOTOR COVER BACK ON AND MADE SURE IT SEALED AND __ JRB8597_
CALKING AROUND BOXWAS GOOD. CREW 322 JRB8597 KRS3183 DEGS5600 30MHR JRBB8597_

More:
RECORD COMPLETION COMMENTS, F9 TO STEP THROUGH TASK COMPLETICON PANELS
Fl=Help Fé4=Prompt FS5=Search F7=Bkwd F8=Fwd F9=More Detail Fl2=Cancel
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1/



From: MGS1796 --pPRDC Date and time 09/01/93 14:413:28

To: JTM3369 --PRDC Jeffery T. Miller
Subject: VL, Lower Containment Ventilation, Fan Motors

Jeff, per our previous discussion, a lower containment atmosphere of

" % R.H. would not detrimentally affect the operability or material

. dition of the VL fan motors. This is based on the configuration of
the VL Air Handling Unit: the motor is housed inside the air handling
unit housing; a water drip baffle is arranged on the return air side,
between the fan and cooling coil. The baffle is designed to prevent
condensate from the cooling coil from being sprayed on the fan blades
as well as the motor. In addition, I talked with Al Batts, MEC, and he
noted the satisfactory operation of the VL fan motors with the spray
nozzles forcing water on the outside of the ccoling coils.

Thank you,

Mike Schell

ArrRCHmMewT S
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TIMM121 TASK COMPLETION COMMENTS 09/03/93 09:59
Help Data Print Roadmap Exit

W/0 Task : 93063924 03 Task Status: NOHOLDS_ Status Date : 09/02/913
Title : INSPECT VL VIE MON CABINETS FOR MOISTURE Resp. Facility: MC

I ility : MC Unit: 2 UTC :

Equipment: MVL LP 9100 __ Mfr. Code

Component: Model No.

Work Item: Serial No.:

Last Update By: DELB265_ Last Update Date: 09/03/93

9/2/93 "EL JEC *+** CONTACTED OPS AND RP. _CHECKED ON HVAC PANEL AN DELB265_
NO ALARMS WERE FOUND ON ANY OF THE FOUR VL UNITS, ALSO CHECKED THE IRS DELB8265_
MOD. IN THE CABLE SPREAD ROOM TO VERFY NO ALARMS. WENT TO A/D AND B/C DELB26S_
FAN ROOMS AND OPENED THE CABINETS CONTAINING THE VIB MON. EQUIP. ALL_ DEL8265_
FOUR CABINETS WERE DRY , AND NO EVIDENCE OF ANY MOISTURE HAD BEEN IN__ DELB265_
THE CABINETS . ALL VENT FANS WERE RUNNING AND ALL VIB EQUIP WAS CLEAN DELB265 _
AND OPERATING CORRECTLY. DELB265 _

More:
RECORD COMPLETION COMMENTS, F9 TO STEP THROUGH TASK COMPLETION PANELS
Fl=Help F4=Prompt FS=Search F7=Bkwd F8=Fwd F9=More Detail Fl2=Cancel
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TIwMl121 TASK COMPLETION COMMENTS

0s8/0 .
- Help Data Print Roadmap Exit 1/93 07:22

W/0 Task : 930623924 01 Task Status: NOHOLDS Stat @ :

Title : INSP ATTACHED LISTED INST(S) FOR DAMAGE. a..p?'yf:§11:y= ::/31/93
P-=1lity : MC Unit: 2_ UTC : 0 0464031

. ipment: MCF VA 0130 Mfr. Code : | _ROTEST

Component: MCF MV 0130 Model No. : UNKNOWNOOO6369s

wWork Item: Serial No.: YN15-6 B
e e e b e ——
Last Update By: DEL826S%_ Last Update Date: 08/31/93

8/31/93 DEL JEC*+*#»+ OBTAINED PRINTS AND PERMISSION TO BEGIN WORK. DELB265
2MVPPTS130 1.25 INWC ABSOLUTE DELB265
2MVPPTS120 © INWC PRE-FILTER DELB26%5
2MVPPTS140 .4 INWC CARBON FILTER DEL8265_
2MNVLSS070 COMP. D14%5 NOT HI ALARM PANEL 2AD7-1.1 NO ALARM ____ DELB265_
2MNVLS5071 COMP. D1494 NORMAL ALARM PANEL 2AD7-2.1 NO ALARM ___ DELB26S_

K2ZMNCLTS991 COMP. AQ608 NOT IN SERVICE , VAVLED OUT ( FOR DRAIN DOWN)_ DELB8265_
2ZMBWPESO70 2MBWPISQ070 2ZMBWPGS070 COMP. A1S517 -25% (ALL S/G ARE AT__ DELB265_
-25% , Al1S523 Al1S29 Al133%) DELB265_
THIS INFO IS AS OF 2200 8/31/93 WITHOUT GOING IN THE RX BUILDING. DELB8265 _
More:
RECORD COMPLETION COMMENTS, FS TC STEP THROUGH TASK COMPLETION PANELS
Fl=Help F4=Prompt FS5=Search F7=Bkwd FE8=Fwd F9=Mcre Detail Fl2=Cancel
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TIMM121 TASK COMPLETION COMMENTS 09/03/3%3 11:08
Help Data Print Roadmap Exit

W/0 Task : 93063524 01 Task Status: NOHOLDS_ Status pate : 08/31/93
Title : INSP ATTACHED LISTED INST(S) FOR DAMAGE. Resp. Facility: MC

ility : MC Unit: 2 UTC : 0000464031
byuipment: MCF VA 0130___ Mfr. Code : KEROTEST_____
Component: MCF MV 0130__ Model No. : UNKNOWNOOO69695
work Item: Serial No.: YN15-6
::33::z:x3338:8888388‘88888'3'.!3388333188SISS'SS.IIICS8:8'8.-888888883333agz:’
Last Update By: JECB265_ Last Update Date: 09/02/93
THIS INFO IS AS OF 2200 8/31/93 WITHOUT GOING IN THE RX BUILDING. __ DEL826S
09/01/93 DEL,JEC +***+* CONTACTED RP (GENE NEAL) DISCUSSED SCCPE OF JOB JEC8265~
AND HAD PRE-JOB MEETING. JECB265_
ENTERED LOWER CONTAINMENT AND UPON INITIAL INSPECTION FOUND THEIR WAS_ JECB265_
NO INDICATION OF ANY DAMAGE TO INSTRUMENTION DUE TO WATER OR HIGH JECB265_
PRESSURE STEAM. THE FOLLOWING IS A LIST OF MATERIAL CONDITIONS THAT___ JECB8265_
NEEDS TO BE ADDRESSED. JECB265_

2MBWLTS070 (THIS INSTRUMENT AND AIR IS ISOLATED DURING NORMAL OPER)__ JECB265_

THE REGULATOR LEAKS, AIR LINE FEEDING THE TRANSMITTER IS CRIMPED (1/4" JEC8265_

COPPER, PARKER) JECB265 _
More: -+

~ECORD COMPLETION COMMENTS, F9 TO STEP THROUGH TASK COMPLETION PANELS

Fl=Help F4=Prompt FS5=Search F7=Bkwd F8=Fwd F9=More Detail Fl2=Cancel
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TIMM121 TASK COMPLETION COMMENTS 09/03/%3 11:08
Help Data Print Roadmap Exit

W/0 Task : 93063524 01 Task Status: NOHOLDS _ Status Date : 08/31/93
Title : INSP ATTACHED LISTED INST(S) FOR DAMAGE. Resp. Facility: MC

ility : MC Unit: 2_ uTc : 0000464031
Equipment: MCF VA 0130 __ Mfr. Code : KEROTEST___
Component: MCF MV 0130__ Model No. : UNKNOWNOOO69695
Wwork Item: Serial No.: YN1S5-6
Last Update By: JECB8265_ Last Update Date: 09/02/93
COPPER, PARKER) JECB265 _
SMNCLTS990 (INSTRUMENT IS VALVED OUT AND NOT USED DURING NCRMAL OPER.) JECB265_
HIGH SIDE TEST "T" CAP MISSING. CABLE ENTRANCE EQ SEAL. JECB265 _

2MNCLTS991 (INSTRUMENT IS VALVED OUT AND NOT USED DURING NORMAL OPER.) JECB26S_
INSTRUMENT NOT FOUND IN LOWER CONTAINMENT AT THIS TIME. LOCATED IN IAE JECB265_
HOTSHOP PER CHARLIE HOLCOMB (IAE TECH). JECB265_
2MBBSV1400 (I&C LIST SHOWS THIS INSTRUMENT DELETED) REGULATOR AND SOL. JECB265_
STILL MOUNTED WITH 6' OF 3/8" COPPER TUBING HANGING OUT OF THE OUTPUT_ JECB8265_
SIDE OF THE SOLENIOD VALVE.LOCATED ON INNER CRANE WALL 35 DEGREE 740__ JEC8265_
ELEVATION. JECB265 _
More: -+
RECORD COMPLETICN COMMENTS, F9 TO STEP THROUGH TASK COMPLETION PANELS
Fl=Help F4=Prompt FS=Search F7=Bkwd F8=Fwd F9=More Detail TFl2=Cancel
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TIMMI21 TASK COMPLETION COMMENTS 09/03/93 11:09
Help Data Print Rcadmap Exit )

W/0 Task : 53063924 01 Task Status: NOHOLDS_ Status Date : 0B/31/93
Title : INSP ATTACHED LISTED INST(S) FOR DAMAGE. Resp. Facility: MC

ility : MC Unit: 2_ uTC : 0000464031
Equipment: MCF VA 0130___ Mfr. Code : KEROTEST
Component: MCF MV 0130 Model No. : UNKNOWNOOO69695
Work Item: Serial No.: YN15-6 -
e e e T T T .
Last Update By: JECB8265_ Last Update Date: 08/02/93
ELEVATICN. JECB265
COVER FOUND MISSING OFF OF A 2 1/2" LB TWO SCREWS WERE IN THE LB BODY, JEC8265
TWO SCREWS MISSING. LOCATED AT INNER CRANE WALL 41 DEGREES EL. 755__ JEC8265:

BEHIND "A" PUMP MOTOR. STEEL ARMORED JACKETED CABLE IS RUN IN CONDUIT. JECB8265_
AS STATED BEFORE THESE ARE MATERIAL CONDITION ITEMS AND IN NO WAY WAS_ JECB265_
CAUSED BY OR AFFECTED BY THE 2CF130 PROBLEM. JECB265 _
ONE ITEM THAT WAS AFFECTED BY THE WATER WAS A LIGHTING FIXTURE GLOBE _ JECB265_
WAS FILLED APPROX. 3" OF WATER. LOCATED AT INNER CRANE WALL 30 DEGREES JECB265_

737 ELEVATION. JECB265
GENERATED WORK REQUEST (93030237) TC CORRECT MATERIAL CONDITION ON JEC8265 _
More: -

RECORD COMPLETION COMMENTS, F9 TO STEF THROUGH TASK COMPLETION PANELS
Fl=Help F4=Prompt F5=Search F7=Bkwd F8=Fwd F9=More Detail Fl2=Cancel
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TIMM121 TASK COMPLETION COMMENTS 09/03/93 11:09"
Help Data Print Rcadmap Exit 2

W/0 Task : 93063924 01 Task Status: NOHOLDS_ Status Date : 08/31/93

Title  : INSP ATTACHED LISTED INST(S) FOR DAMAGE. Resp. Facility: MC

Foility : MC Unit: 2_ uTC : 0000464031

Eyuipment: MCF VA 0130__ Mfr. Tode : KEROTEST

Component: MCF MV 0130 Model No. : UNKNOWNOOOE969S

Wwork Item: Serial No.: YN15-6 -

T T T T EE T3t 532 b b 2 B b B b P 2 P 2 2 S T TS S22 R R RN T

Last Update By: JECB8265_ Last Update Date: 09/02/93

GENERATED WORK REQUEST (93030237) TO CORRECT MATERIAL CONDITION ON JEC8265

2MBBSV1400 AND THE MISSING 2 1/2" LB COVER. — JECB265_
More: -

RECORD COMPLETION COMMENTS, F9 TO STEP THROUGH TASK COMPLETION PANELS
Fl=Help F4=Prompt FS=Search F7=Bkwd F8=Fwd F9=More Detail Fl2=Cancel



ELECTRICAL PENETRATIONS

There will be no additional need to inspect Electrical Penetrations
(D G O'Brien and Conax) as a result of the Unit 2 CF pipe cap leak
event. The penetration junction boxes are designed for venting and
draining should water/moisture intrude. Cables entering the
penetrations are rated for wet or dry locations. These cables
terminate to hermetically sealed modules using connector plugs that
are provided with elastomeric elements that environmentally seal
each cable conductor, preventing conductive contaminates from
reaching the pin/socket contact mating surface. Electrical
Penetrations are designed and qualified for chemical spray and
steamline break temperatures in excess of 325 deg F and 100 percent
relative humidity. The conditions presented during the event were
well below the design gualifications of all installed Electrical
Penetrations.

Danny L Hepler
Component Engineering
McGuire Nuclear Station

ATTACH MENT T
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9-3-93
MEMORANDUM TO FILE

Sutyect: Pressurizer Heater Deita Box integrity Atter 2CF-130 Valve Incident

Research into the possibility of moisture intrusion into the Unit 2 Pressurizer Heater Delta Boxes due to
the 2CF-130 incident shows no degredation of heater capacity and no abnormalities in heater operation.

All heater groups have operated or are operating at thew maximum capacities since the event occured
This coupled with the fact that the terminal stnips for the Deita connection are inciosed inside of NEMA
4 enclosures which are seaied with RTV sustain the conclusion that no moisture intrusion occured. These
terminal strips and boxes were recone as recent as 3.5 years ago and have not been disturbed since.

Attached are graphs of the operation of the heater groups showing maximum amperage output during their

operation. Some of the heaters have been in frequent. aimost continuous use, and show no reduction in
capacity

Based on these two facts | see no reason to suspect thal any moisture was able 1o get into the Delta

Arracsisgnt 3
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Unit 2 A Heater Group (AMPS)
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Unit 2 D Heater Group (AMPS)
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September 3, 1993
RW Pierce

Ref: McGuire Nuclear Station, Unit 2
Unit 2 Steam Leak in Containment
File Nos: MC-1134.02

Qur review of the August 31, 1993 steam leak (2CF~-130) inside Unit
2 containment has concluded that the Steam/water spray and elevated
temperature which resulted in lower containment had negligible
impact to structural steel and concrete. The structural capability

of steel and concrete in containment was not compromised in any
way.

The video tape of the incident area and leakage was reviewed. The
steam leak was likely blowing onto the 1 S5/8" thick flanges of the
lower lateral support of Steam Generator 2h. The distance from the
steam leak to the concrete floor below is approximately 23 feet.
The impact of any type of jet impingement loading from the steam
leak onto the lower lateral support steel or the concrete floor
below is considered to be relatively insignificant considering
relative size/strength of these structural members.

The McGuire Nuclear Station Plant Environmental Parameters Manual
identifies this area in lower containment as pipe rupture zone
2725802. This zone is subject to a high temperature steanm
environment and water spray up to 330 degrees fahrenheit. The
maximum peak temperature inside containment during the steam leak
was 162 degrees fahrenheit (reference WN Matthews' 9/1/93 letter to
Tom Curtis concerning 2CF130 Incident - Environmental
Qualification).

The impact of this elevated temperature to structural fiteel is
considered negligible. AISC 7th Edition notes that "Short-time
elevated temperature tensile tests on the steels permitted by the
AISC Specification indicate that steels having similar
metallurgical characteristics have similar ratios of elevated - and
room - temperature yield and tensile strengths". Referring to the
material allowables for A36 in a later date ASMi Boiler and
Pressure Code, the reduction in yield stress due to the elevated
temperature experienced during the steam leak is approximately 6%.
This reduction in yield stress can be neglected based on the short-
time duration of the elevated temperature and inherent design
margine.

The impact of this elevated temperature on concrete is also
considered negligible. ACI 318-63 (Building Code Regquirements for
Reinforced Concrete) does not specifically address the effect of
elevated temperatures on concrete. Later date ACI 349-85 (Code
Requirements for Nuclear Safety Related Concrete Structures) does
address limiting concrete temperatures so as to limit concrete
stresses to design allowables as follows: "For accident or any
other short-term period, the temperature shall not exceed 350 F for

ArracwmenT (©
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the interior surface. However, local areas are allowed to reach
650 F from fluid jets in the event of a pipe failure." The short-
term elevated temperature experienced during the steam leak is well

bounded by ;his Statement; therefore, the impact to concrete in
lower containment is negligible.

In conclusion, the structural capability of steel and concrete in
containment was not compromised in any way during this steam leak.
Alsoc note that a visual inspection/walkdown of snubbers in the area

of the steam leak is planned prior to restart as coordinated by
Eddie Black.

If there are any guestions please contact me at extension S688.

J b
JS Thrasher
Engineering Supervisor
cc: RB Travis
TD Curtis

WE Shaban
Micrographics

ArraeMELT /C
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From: ELO8260 --PRDC Date and time /03/93 14:09.
To: JTM3369 --PRDC 09 14:09:11

FROM: Ed L. Owens 875-4600

McGuire Nuclear Station

Component Engineering
¢ "ject: in-core instrumentation system
- -fl
The only effects that leak on Unit two had on the in-core system was that we
lost one motor starter for "A" drive. It appears that moisture got inside the
starter and caused it to short phase-to-phase. A second starter, (for "B"
drive got some moisture in it, but after drying it out it functioned properly.
The starter for "A" drive has already been replaced. If there are any hidden
problems that arise from this, I will let you know.

Ed

ArTbedmenT 1)



TIMizl TASE COMPLETION COMMENTS (6] ?
Help Data Print Roadmap Exit 9/03/93 18:13

W/0 Task : 33064662 01 Task Status: L/COMPLT Status Date : 09/03/93
Title : INSPECT PANELS 2LR4,2LRS, AND 2LR6 Resp. Pacility: mc
Facility : MC Unit: 2_ vre )
Equipment: ELN PN 2LR4 Mfr. Code :
€ “vonent: ___ __ Model No. :

¢ Item: Serial No.:
P == maEns FTL T
Last Update By: RDLB26ES Last Update Date: 09/03/93
ALL PREREQUISITES MET. 5/3/93 RDLE26S
INSPECTED INSIDE OF LIGHTING PANELS JLR4, JLRS AND ZLR6 POR MOISTURE ~ RDLE265
OR WATER. NO WATER WAS FOUND IN EITHER PANEL. . RDLB26S
S.BEAN RDLE265

More:

RECORD COMPLETIOR COMMENTS, FS TC STEP THROUGH TASK COMPLETION PANELS
Fl=Help Fé4=Prompt FS=Search FI=Bkwd FB=Pwd FY9=More Detail Pl2=Cancel
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MAINTENANCE EXECUTION
SUPPORTING INFORMATION



TEAM CHARTER

Date: 9/1/93

Project Title: Mechanical Maintenance (MM) Investiyation of Unit 2 Steam
Leak involving 2CF130

Start Date: 8/31/83
Expected Completion Date: 9/7/33
Sponsor/Team Leader: Ronnie B White, Jr.

Team Members: Mark Devine - MM Lead Investigator
Don Trapp
Maurnice Horne
Jim Aligood - LER Interface

Purpuse and Scope:

Coordinate/conduct MM investigation of steam leak involving 2CF130. Provide
input to the LER investigation which supports determination of root cause and
corrective actions for inappropriate valve repair associated with the 8/31/93
steam leak in containment event on McGuire Unit 2.

Project Background:

Repair efforts to correct leakage from a pipe cap at valve 2CF130 (secondary
side tube sheet drain) resulted in pipe cap blowing off and dumping steam into
lower containment. lce condens<- doors opened and some capacity of the ice
condenser was used.



The unit was cooled down and depressurized to Mode 5 to facilitate repairs and
recovery from the event. A SEIT was initiated to investigate the event due 10
the cbvious significance. Mechanical Maintenance initiated an investigative
effort and LER investigation wes begun.

Deliverables:

Root cause investgation using HPES methodology will be used to provide input
to the MNS LER investigation. This will support determination of root cause and
corrective actions via the LER investigation.

Investigation will, at a minimum, address the following issues/questions:

Part 1e Determine applicable human factors and causes of unsuccessful
repair efforts of 2CF130 conducted on 8/5/93.

b WwWn -
|

Waere the performing technicians qualified to the task?
Were applicable procedures adequate and properly used?
Was management involved in the repair eforts?

What was the initial failure mechanism of 2EOC87

Did the work order specify any requirements for the pipe
cap on the outiet of the vaive?

What was the faillure mechanism of the vaive after the
unsuccessful repair of 2EOC87?

What Post Maintenance Testing/Functional Verification was
performed and when?

Part 2¢ Evaluate work practices used by On Line Leak Sealing vendors
while performing on line leak sealing task.

1 ~

Were the performing technicians technically qualified to the
task?

2 - Were the applicable procedures adequate and properly
used?

3 - What operations/control room interface occurred prior to
start of job?

4 - Was the evolution of this job significantly abnormal iq On
Line Leak Sealing personnel? |

5 - Was management involved in the repair efforts in the on line
leak repair sealing of the 2CF 130 pipe cap?

Part 3¢ Any other issues uncovered by this investigation will also be

aodressed.



Measurable Success indicators:

Short term MM actions are compieted 1o suppc't unit return to service by
9/05/93.

Input to MNS LER investigation supportive of root cause determination and
corrective action.

Progress Updates:
The team will initially meet daily within MM 10 review concerns, action

responsibility and status, SEIT, LER, and NRC interface will take place as
needed to b.ing closure 10 Issues.

Project Goal:

identity all corrective actions that need 1o take place to suppor an on-line date
of 9/05/93.






PART 1

Item 1

item 2

ggmnn Factors and Causes of Unsuccesstful Repair Effort on
F130

Were the performing technicians quaiified to the task? Yes.

Techmician was trained to performed work on Kerotest valves on
4/27/92.

The technician that performed the task of reassembly of the valve
s qualified 1o perform work on Kerotest vaives. He was qualified
on 10/20/92 by a GSD qualifier.

Were applicable procegures adequate and properly used?

Frocedure MP/0/A/7600/06 Kerotest Y Type Globe Valve
Corrective Maintenance had some discrepancies logged.
Discrepancies were in reference to "Fastners” and did not have
any technical impa! 10 this job. Procedure also contained human
tactor problems tha have been incorporated in a procedure
change on 9/3/93.

Hot copies of the procedure and work orger were taken into
containment, during disassembly nd reassembly of 2CF130.



Corrective Action:

tem 3

ltem 4

IMMEDIATE: Review and make appropriate changes to
procedure MP/0/A/7600/06 Kerotest Y Type Globe Corrective
Maintenance from a human factors stand point and for technical
accuracy.

Responsible: Danny Green
Date: Complete

LONG TERM: The procedure will also be evaluated for both
technical accuracy and human factors.

Responsible: Tobey Self/Mark Devine/Danny Green
Date. 10/30/93

Was management involved in the repair efforts?

It 1s ungetermined at this time the amount of supervisory
involvement associated with this task or if a pre-job briefing was
conducted.

Technical oversight - Mechanical TST group was called to look at
the valve and instructed technicians to lap seat and then they
would reinspect the valve body. The second TST member went
into the area and inspected the valve seats.

What was the initial failure mechanism? (2EOCS8)

According to Section 5 of Work Order 92041833 01, when the
valve was disassembled, technicians "found metal shavings inside
the body." The Diaphragms were crushed and stem assembly
bearings were broken. This caused seat leakage through the
valve



item 5 Did Work Order 92041833 01 specity any requirements for the
pipe cap on the outlet of the valve during 2EQC8?

. Work Orger task (92041833 01) required the pipe cap 1o be
removed and cleaned, apply sealant 10 the pipe threads and
‘ reinstall the cap. After this task if the cap still leaked the
‘ technician was instructed 10 proceed 1o the next task. The next
task was 10 perform ieak repair of the pipe cap.

Section 5 of the work oraer (32041833) states: "Pipe cap galled”
and was dated 3/14/92. On 3/15/92, approximately 4" was cut
from the pipe nipple and the nipple rethreaded. Pipe cap was
reinstalled, and when the system was pressurized , it continued to
ieak. On 3/16/82, the pipe cap was removed and a special

M T 1.C. (Modified Thread injection Cap) was instalied. An on line
leak seal vendor injected the cap and secured the ieak.

There is no documentation of thread condition from 3/16/92
through 8/30/93 when the valve and cap was detected leaking.

item 6 What was the faillure mechanism of the valve after the
unsuccessful repair of 2EOC87?

. Upon disassembly of valve 2CF 130 on 9/2/93. it was discovered
that the spring guide (part of the disc assembly) was installed
incorrectly  The disc assembly assembied incorrectly would not
aliow the disc seat and the body seat to come in contact with each
other, therefore not allowing the va've to seal. Further investigation
has revealed that other spring guides have been instailed
incorrectly.

item 7 What Post Maintenance Testing / Functional Verification was
perfor /U nd when?

. Procedure MP/0/A/7600/06 Step 11.12.3 states "Verify that the
gland screws do not contact the handwheel/chainwheel with the
valve in the closed position.” The technician stated that he cycled
the valve to verify this step.

. The Work Order package has "Mechanical Equipment Functional
Verification Methods Documentation Form™ which requires the
| technician to perform activities identified. For this Work Order
task, the planner identified two methods to perform an adequate
functional: (1) -under valves- Cycle * (2) Visual Inspection - The



technician indicated that these methods had been successtully
completed by his signature on the Functional Sheet.

Cycle - discussions with the technician indicated cycling the valve '
means opening and closing the valve. Technician also shared his

xnowledge that total travel of this type of Kerotest vaive is 1 %
turns

The "Functional Verification” form has documertation stating that
the full temperature and pressure verification would be performed
under work order 93012110. This work order is 10 inspect several
components at system full temperature and pressure.



PART 2

ltem 1

ftem 2

1
/" job?/

Evaluate Work Practices used by On Line Leak Sealing
Vendors while performing on line leak sealing task.

Were the performing technicians technically qualified to the task?
Yes

The vendors have their own training program for their employees.
This training also includes a strong focus on safety.

The vendors are gualified by NSD 105.1 and by ETQS Standard
(2404 0) that states: Work Responsibility Level | - Individuals who
have successfully completed or have been exempted from: (1)
Basic Mechanical Maintenance Training (2) Work Request and
Administrative Control Training (Full or Refresher) (3) Activity
Specific Training or OJT.

The vendors have been performing this work activity for an
extended period of time and have been successtful in their efforts.

Were the applicable procedures adequate and properly used?

The vendor Procedure was adequate but is being reviewed for
technical accuracy and for proper caution steps. Mechanical
Maintenance management will not aliow this procedure 1o be used
before it is verified 1o be accurate and contain proper caution

steps.

Vendor procedure was filled out correctly and no steps were
missed or incorrectly performed.

What Operations/Control Room interface occurred prior to start of

In procedure MP/0/A/7650/77 (On-Line Leak Sealing Initial
injection) Step 11.3.2 provides a detailed description of repair 10
be performed.

Step 11.3.2 gives direction 1o see Attachment 1 of procedure
MP/O/A/TB50/77.



The attachment reads as follows:

STEP 11.3.2

Detailed description of repair 1o be performed.

A seat leak has developed in 2-MCF-VA-0130. This component can not be
isclated to perform proper maintenance repair at this time. The recommended
type of temporary repair i1s: Vendor to remove existing pipe cap. Install 1
M.TIC. Install 1/8" sealant injection valves. Inject nuclear grade sealant to

stop leak.

This step in the procedure has slots to be signed by the following: Responsible
Component Engineering Rep. or Maintenance Technical Support Rep.,
Mechanical Engineering Supervisor or Maintenance Section Manager, Vendor
Rep, Design Engineer, Controlling Group Statf Rep.

The above personnel determine necessary corrective action to be taken.

Item 3

item 4

The On Line Leak Sealing vendors went to the Control Room and
received permission to begin work from the Unit Senior Reactor
Operator prior to starting Work Order task.

Corrective Action

Ensure that operations personnel are present at pre—job briefings
involving on line leak sealing activities.

Responsible: Mechanical Maintenance Management
Date: 9/12/83 or whenever any on line leak sealing
activities occur.

Was the evolution of this job significantly abnormal for vendor
personnel?

On Line Leak Sealing vendors have performed this task many
times at all of Duke Power Nuclear sites. This task is a normal
process for On Line Leak Sealing Vendor and has been for at
least a yeer. The abnormal part is this vaive cap fro.. 2CF130)
was under full system oressure and temperature due 1o
inadequate valve maintenance. The vendor procedure assumes
adequate thread engagement. The pipe cap in this case was
getermined a‘ter the fact to have been cross threaded with minimal



tem 5

thread engagement. Normally when the task is performed there s
a relative small amount of leakage by the valve seat and smail
amount of steam in comparison to the leak on 8/30/93.

Was management involved in the repair efforts in the on line leak
sealing of the 2CF130 pipe cap? Yes.

Mechanical Maintenance management was not directly involved in
this repair. Mechanical Maintenance Management (Superintendent
ana Section Manager) were aware ot the planned activities of the
vendor. Operations has generated a policy stating that vendors are
required 10 have a Duke Power management sponsor with them
during signing on of Work Orders by the SRO (Senior Reactor
Operator).

During the outage. Mechanical Maintenance provides technical
oversight for valves, both day and night shifts.

On Line Leak Sealing personne! are ETQS qualified to. "Work
Responsibility Level 1" On Line Leak Sealing Vendor has been
through or been exempted from the same training of a Mechanical
Maintenance technician.

On line leak sealing personnel have been exempted from
Mechanical Basic training, but have received ail administrative
training that all other qualified individuals receive. Maintenance
Management has assured (prior to 2EOCB8) that on line leak
sealing personnel were qualified to their specified task.

Corrective Action:

Ensure that Mechanical Maintenance management is directly involved
and aware of all vendor activities within their work scope.

PART Wil

Any other issues uncovered by this investigation will also be

An HPES investigation will be conducted and a report will be
written as a supplement to the LER (370/93-06).



9-3-93
THE DISASSEMBLY AND INSPECTION OF VALVE 2-CF-130

2-CF-1301s a | inch stainless steel Kerotest y-tyvpe globe valve, Duke [tem
number 09J-501 It 1s a shell drain valve for steam generator 2A.

EVENTS

Late evening 8-30-93 vendor personnel attempted to safely remove a leaking
pipe cap threaded onto an approximate $ inch nipple down stream of dramn
valve

2-CF-13C.

The pipe cap was blown “f the nipple after it was unscrewed approximately
| 172 tumns. According to  ndards, a pipe cap of this type should have hand
tight thread engagement of three turns before tightening with a wrench 1s
required.

The resulting leakage could not be controlled by the vendors. It appeared
there was no restriction of flow through valve 2-CF-130.

System pressure had to be decreased in order for the leak to be stopped. A
modified pipe cap was installed on the nipple and the leak was stopped late
evening 8-31-93.

Plans were made to cut the valve out of the system. A temporary maintenance
procedure was developed, written, and implemented on 9-1-93. This
procedure was written to control the cut out and inspection of the valve.

The valve was cut out of the system and taken to the hot machine shop at
approximately 4 PM 9-2-93.

The disassembly and inspection began approximately 1 1/2 hour later. The
following agencies/groups were represeated. USNRC, Duke SEIT,
Component Engineering, and Mechanical Maintenance. Radiation Protection
assisted with the disassembly.



INSPECTION

Valve had a mpple welded . the down stream side with a modified pipe cap
installed on 1t. The upst: “2m side had been tapped shut when the valve was
cut out

Tape was removed from the upstream socket weld opening. Looking in this
opemng a portion of the disc and valve seat were visible with a flashlight. The
disc appeared to be approximately 3/8 inch off the body seat indicating a full
open position It i1s unusual for the disc to be that far off of the body seat in a
valve of this type. A boroscope was inserted for a more detailed inspection of
the disc and body seat. No damage or debris was observed with the
boroscope

The valve handle could not be rotated at all in either direction. Normal handle
movement is approximately | 1/4 turns full open to full closed.

The distance of 2 7/16 inches was measured from the top of valve body to top
of yoke

Packing screws were hand tight as required by procedure.

The voke was loosened with a hydraulic wrench. No sticking or galling was
observed.

The yoke, bonnet, and stem assembly were removed from the valve body.
The diaphragms in the body did not appear to be in contact with the
diaphragm seating surface. The seven inconel diaphragms were removed. A
crimp was noted down through one area of the entire diaphragm stack that
worsened from top diaphragm to bottom diaphragm. The diaphragm seating
surface in the body was not damaged.

The disc assembly was removed. It was clearly evident the spning and spring
guide had been installed incorrectly in the disc assembly. The spring and
spring guide were installed correctly in relationship to each other but were
installed exactly backward in relationship to the disc and disc cap. The center
of the disc cap had a noticeable dimple in it approximately 1/2 inch in
diameter This surface should have been smooth and convex. Some minor
indications of scoring were evident around the outside diameter of the disc




cap. No other damage was evident. The disc seat and in body seat were not
damaged.

The overall disc assembly length was 2.154 inches. This length was
documented to have been 2.169 inches when the disc assembly was installed.
The dimple in the disc cap would attnibute to this discrepancy.

The pin was easily removed from the disc assembly. It was evident the piu
had been slightly bent as required by procedure to keep 1t from falling out of
the assembly The disc assembly was screwed apart with no problem. Some
force was required to separate the disc cap and spnng gude. This was
apparently due a residue or very minor debnis. The parts would not stick
together after being separated the first time. No other damage was observed.
The disc seating surface was not damaged.

No damage was found in the valve body. The valve seat was not damaged.
CONCLUSION

The displayed inability of this valve to stop or slow down fluid flow is
attnibuted to the valve being assembled incorrectly. The sprning and spring
guide had been installed backward in their relation to the disc and disc cap.
While in this condition the disc is mamntained approximately 2 times further
away from the body seat than it would be if the valve were assembled
correctly. Also while n this condition the disc assembly can not operate
because the valve body, spring guide and disc cap become mechanically
.onnected to one another ~“hen torque is applied to the yoke during valve
assembly The disc cap and disc can not be moved towards the valve seat.
The valve can not shut off flow if the disc does not contact the valve seat.
This condition rendered the valve handle on 2-CF-130 totally inoperable. It
also caused the 1 inch valve to display flow charactenstics of a 1 inch

diameter open pipe.

Tobey Se

Techmical Specialist I1
Mechan:cal Maintenance
McGuire Nuclear Station
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Duke Power Company
10CFRS50.59
Procedure Change Summary
MP/0/A/7600/06
Description Of Change:

Deleted  oid Step 2.1 9and 2.3.12

Acdded Note before 6.1

Changed: 8.1.5

Added: CAUTION betore Section 11.2

Change Note before 11.2

Deleted: oid Steps 11.6.1 °nd 11.6.2. Added new Step 11.6.1

Added : Substeps A and B after (* 8.3

Changed: Step 11.8.7 and added Table 1: Disc Assembly

Added: Words digital OR to Step 11.9.8

Changed: Step 11.9.10 and added Table 1: Disc Assembly. Combined 11.9.11 with 11.9.10

Changed And Combined: Oid Step 11.9.16 and 11.9.17 into 11.9.15 And added Table 2: Disc
Assembly With Disc Cap Pin

Changed: Step 11.10.2 And added Table 3: Disc Assembly
Added: Note between A and B of Step 11.10.2
Changed : Step 11.10.2 combining 11.10.10, Caution, and added Table 1: Disc Assembly

Changed and Combined: Oid 11.10.15 and 11.10.16 into 11.10.14 and added Table 2: Disc
Assembly With Disc Cap Pin

Added: Note and Step 11.11.1

Added: CAUTION before Step 11.11.6
Added: Step 11.11.12
Deleted: Oid Step 11.12.1

Added: Step 11.12.3



Changed: Cap Screws to tasteners in Section 11.13
Changed: Step 11.14.5 and 11.15.17

Changed: Cap Screws to Fasteners on Enclosure 13.11

Reason For Change:

To enhance procedure and clear up discrepancies



September 3, 1983

Memorandum

To: Maurice Horne Tobey Seif Steve Carter
Bruce Travis Jack Boyle Mackie Handsel
Bruce Hamiiton Bob Hall Doug Kolb - USS!H

Due 10 our experience with the blow-out of the pipe cap on 2CF-130, on line leak repair methods that
involve the removal of pressurized pipe caps on high energy systems shall NOT be used until further
notification.

Procedures which involve the removal of pressurized pipe caps on high energy systems, such as
Procedure USSI-NP-15, shall be considered on administrative hold until further evaluation and
notification

K v B et )

Ronnie 8. White. Jr.
Mechanical Superintendent
McGuire Nuclear Station

cC: Don Gabrie
Steve Han
Mac Geddie
Doc Michael
J. P_Sherrill
Don Rogers - CNS
Hill Foster - ONS
Don Trapp
Danny Green
Ernie Estep



September 4. 1993

MEMORANDUM

To. Maurice Horne

Sub <t: Management Oversight Responsibilities for On Line Leak Sealing Repair Activities

On September 2, 1983 | discussed the management oversight of on line leak sealing activities with
Maurice Horne (acting Section Manager for valve maintenance activities).

During these discussions we clarified that management oversight for on line leak sealing activities
would clearly reside in the valve maintenance Section Manager's area o! responsibility and
accountability

Management oversight of these activities should encompass as a minimum

Traiming/Qualification requirements and management oversight responsibilities as
defined by ETQS Standard 2404 0 Support Personnel Training and Qualifications and
NSD 105 Operating, Test, and Maintenance Activities

Fitness for Duty considerations

Oversight of maintenance activities performed. This includes rnisk assessment of the
activity including the necessity for pre—job briefings.

E xpectations relating to:

Personnel Safety
Housexeeping »
Adrrinistrative/Procedure Activities
Work Quality
Productivity
V(o B 2 p
Ronme B. White. Jr
Mechanical
McGuire Nuciear Station
Attachment
RBWjr/dgt
oe! Tobey Self
Bruce Travis

Bruce Hamilton
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2 NC 14 Leak Repair Activity
Pre-Job Meeting
9/1/93

The subject meeting was held in Work Control Center to cover pre-job
detail/discussion with USSI personnel. The following personnel were in
attendance:

M. K. Nazar WCC Duty Manager
Maurice Horne Mech Mnt Section Manager
Larry Dunn USSI

Dwaine Dameron UsSI

Tobey Self Mech Mnt Tech Support
Terry McGCee RP

Scott Randolph Qutage Management

Doug Kolb Ussl

Garland Cloer Safety

David Motes Component Eng Supervisor

Greg Holbrooks Component Eng
The following topics were discussed:

13 USSI will drill through two previously installed injection holes that
penetrate the valve body. This additional drilling will extend the
current holes through the yoke to the yoke to bonnet interface. Nuclear
leak sealant will be injected into this interface to stop system leak-
by-path. This work will be performed under Mech Mnt procedure
MP/0/A/7650/77 and minor change VN-3736B.

2) System Condition
Primary system is at 3004, 155 F with A train of ND in service
3) RP Information
4 R contact on valve
500 MR general area

Contamination level is 75 M-Rad
Dress requirement is plastics

LI

&) Safety Information

safety is in process of performizy area temperature survey to determine
stay time requirement. The required stay time will be communicated to
USSI Supervisor prior to access to reactor building.

cc: E. M. Geddie
R. B. White McGuirg Nuclear Station



September 3, 1983

MEMORANDUM TO FILE

In orger 10 strengthen our understanding of the management Controls assox with intertacing
individuals and organizations (€.Q., vendors, contractors invoived in maintenance activities) we
conducted a Mechanical Maintenance management briefing on 9/2/93 as a part of our daily outage
meeting

Steve McCurry of Site Training and Mike Ray of MM ETQS gave us an overview of NSD-105
Operating, Test and Maintenance Activities and ETQS Standard #2404 0 Support Personnel
Training and Qualifications.

included in this briefing were

Ronnie B. White, Jr , Mechanical Maintenance Superiniendent

Don W. Trapp, General Supervisor

Maurice X. Horne, Section Manager

Edgie L Beaver. General Supervisor

Sobby P Bostian. Section Manager

C.Z Bearden, QA Supervisor (for Rick Branch, MM QA General Supervisor)

Copies of ETQS Standard 2404 0 Support Personnel Training and Qualification and the
introduction and Responsibilities section of NSD 105 were given 10 all attendees.

As a 1eam we discussed the importance of the training and qualification requirements and
management oversight of the activities of vendors, contractors, and other interfacing personnel

Mechanical Superintendent
McGuire Nuciear Station
RBWjr/agt
ce: Maunce Horne Bobby Bostian
Benny Harkey Don Trapp
Rick Branch Eddie Beaver
Mike Ray Steve McCurry

Bruce Calowell Ernie Estep



September 4, 1993

MEMORANDUM {
To: Ronnie B. White, Jr
Subject: Discussion on Management Oversight and Management Involvement

On Wednesday, September 1. 993, | discussed with Doug Kolb, USSI some changes that we were
impiementing immediately

The immediate change 18 that Mechanical Maintenance will be the interface between USS| ana
Operations. This will apply 1o other vendors as well.

I have aiso discussed this change with Tobey Self. Tobey and | discussed our involvement and the
roles we will continue as management involvement and oversight 10 ensure maintenance and other
affecied groups are aware and understand il maintenance activities of ail vendors.

| have discussed with Tobey (and will communicate to the remainder of my direct reports) that we will
contifniue 1o meet on a daily basis 10 discuss daily work activities,

One item that will be discussed with ail is the requirement 1o have ore-job briefings on all non-routine

jobe which will include all atiected work groups.
Section Manager

McGuire Nuclear Station

MXH/dgt



September 2, 1983

Maintenance Expectations - Vendors
Refueling / Crane Crews

Attendees:

J W Bowiles
Bud Pate

Rocky Hunt

Bill Hare

Buddy Rhoades
Randy Mahattey
Roger Smith
Paul Payne
James Johnson
B T Harkey

We discussed the importance of holding a thorough pre—job briefing with management taking the lead
in laying out a pian of action for any work involving vendors or outside heip. Made everyone aware
that each of them had an obligation 10 call a ime out or 10 stop work if for any reason they felt
uncomfortable with what was taking place or that conditions had changed from the pre-job briefing.
Also, made everyone aware that the bottom line 1s we (Mechanical Maintenance) have the final
responsibility and accountability for any work that a vendor performs and that we look at *his work as if
we are actually doing 1t for safety and quality considerations.

bumy okl

McGuire Nuciear Station

BTH/agt



Operations Management Procedure 2-1
Attachment 3
Rev. 3 Date, (/39

Approval

McGuire Nuclear Station
Operations’ Special order § 93-13

PIPE CAP REMOVAL

[X] Two Issue Date: 9-4-93

Applicable to Unit(s): {x] one Approved by: QM&‘_
P f' /“/

Procedure revision issued Yes / N/A

Immediately suspend on-line pipe cap removals o

water and steam systems pressurized to > 600 PSI until further notice




CHECKS PERFORMED ON UNIT 2
PACKLESS KEROTEST VALVES



APPENDIX Vi

CHECKS PERFORMED ON UNIT 2 PACKLESS KEROTEST VALVES

CHECKS PERFORMED

VALVE # DESCRIPTION 1 2 3 4 5
2BB-177 SG 2A blowdown vent X

2BB-187 SG 2A biowdonw hdr hi pt vent X

2CF-90 SG 2D inlet drain X

2CF-130  SG 2A shell drain X

2CF-169 &G 2D CF hi pt vent X
2CM-844 H P heater drain sample isol X

2FW-33 ESF FWST to recirc pumps X

2KD-30 DG lube oil cooler drain X

2NB-259 (valve description not available) X
2ND-36 B ND pump disch sample drain X

2ND-60 isol valve for NiI-183 test vent X
2ND-79 NS-18 upstream hi pt verd X

2ND-83 ND to NI pumps hi pt vent X
2ND-85 NC pumps oi x-over blk hi pt vent X
2ND-88 hi pt vent upstream of 2ND-35 X
2Ni-95 ESF test header inside cont isol X

2NI-166 NI pumps 0 coid leg loop 3 isol X

2N!-352 accum N2 supply inside cont isol X
2NM-22 ESF NC Ip 2A smpl inside cont isol X

2NM-25 ESF hot Ip 4 smpl inside cont isol X

2NS-78 NS pump 2A suct lo pt drain X

2NS-81 NS pump 2A vent to drain header X

2NS-82 NS pump 2B vent to drain header X

2NV-69 NC pump 2C byp return line vent X

2NV-285  charging pump 2A overfiow X

ZNV-8S0 NV supply to NC inside vent isol X

2NV-881 NC LD to regen HX vent isol X

2NV-893 NC LD to regen HX #1 vent isol X

2SM-83 * stm line drain
2SM-385 C stm line drain
2SM-101 D stm line drain

> X X

1) Full cycle stroke on 9/3/93.

2) Full cycle functional verification previously performed.

3) Full cycle stroke performed for the Integrated Leak Rate Test

4) Full cycle stroke performed in procedure PT/2/A/4200/19.

S) Full cycle stroke performed during filing of the condensate system.
6) Leak check performed with the pipe cap removed on 9/4/93.



