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9 RE: 92132<N
Q SEQUOVAN FUELS
A QENERAL ATOMICSES COMPANY

May 13, 1992

Certified Mail
Return Receipt Reguested

Mr. Robert D. Martin
Regional Administrator

U.S. NUCLEAR REGULATORY COMMISSION '

Region 1V w 2 - ?&J?
611 Ryan Plaza Drive, Suite 1000 rE DS
Arlingtor , Texas 76011 ’% gﬂl o0

REFERENCE: Letter from James J. Sheppard to Robert D. Martin,
dated May 8, 1992

RE: Phased Startup of Seguoyah Facility
Dear Mr. Martin:

By our letter dated May 8, 1992, Sequoyah Fuels Corporation
(SFC) committed to complete a detailed root cause analysis of
the UF: leak which occurred on M. ', 1992 and to address any
corrective actions deemed necessar, prior to restart of the
DUF, plant or continuation of the restart of the UFg plant
beyond the current hold point. SFC has completed the root
cause analysis and developed an action plan for impleaenting
corrective actions. The root cause analysis is included as
Attachment 1, and the action plan is included as Attachment 2
to this letter. A table correlating the corrective actions
from the action plan to the corrective actions recommended in
the root cause analysis is ircluded as Attachment 3.

The action plan identifies three groups of actions:

Generic Short-Term Actions
DUF,~Specific Short-Term Actions
Long-Term Actions

In Attachment 3, the corrective actions in category "“A" are
the generic short-term actions. Category "B" actions items
are the DUF -specific short-term actions and category "C"
items are the long-term actions.

SFC has evaluated the long-term actions and determined that
they are not required to be completed prior to continuing the
phased restart of the Sequoyah Facility. In general, the
long~term actions include tasks to develop permanent policies,
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Mr. Robert D. Martin
May 13, 19%2
Page Two

programs and revised procedures as well as actions to review
and revise, as necessary, the design of some DUF facility
systems, Interim, short-term measures, such as issuance of
temporary operating procedures, are being taken to assure
appropriate controls are in place prior to completion of
formal policy, program and procedure upgrades. Specific
justification for each deferred action is included with the
action plan in Attachment 2.

The root cause analysis and corrective action plan have been
reviewed and approved by the Plant Operations Review Committee
{PORC). The PORC has recommended that SFC proceed with the
restart of the DUF, facility and the phased startup of the UFg
facility to the third hold point contingent upon
implementation of the action plan short-term actions.

Pursuant to our letter of May 8, 1992, SFC requests NRC
concurrence with the corrective action plan outlined in
Attachments 1 and 2 respectively, and to restart the DUF,
plant and continue with the phased startup of the UF plant,
contingent upon completion of the short term actions, and
completion of operational performance reviews in accordance
with the phased startup plan. SFC will keep the onsite NRC
inspectors informed of the corrective action implementation
status to assist in verification that the actions have been
completed

SFC is presently performing a review of the past operation of
the facility under the phased startup plan and a review of the
readiness for restart of the reduction and hydrofluorination
portions of the UFg plant. The results of those evaluations
will be provided to the NRC by a separate letter.

Please contact me if we can provide any additional information
regarding this subject.

Sincerely,

el o

James J. Sheppard
President

JJsS:nv

XC: Robert M. Bernero, NRC-NMSS
John W. N. Hickey, NRC-NMSS
Diane Curran, Esq.

James G. Wilcoxen, Esqg.
Brita Haughland-Cantrell, Esq.



Q SEQUOVAKN FUELS

ed Mail
Receipt Red

eq
e

general,




Mr. Robert D. Martin
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completed.

SFC is presently performing a review of the past operation of
the facility under the phased startup plan and a review of the
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portions of the UFg plant. The results of those evaluatiocns
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President
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CONFIDENTIAL INFORMATION - SEQUCYAH FUELS CORPORATION
1. Event Syncopsis

Since restart of the DUF, Plant on April 16, the UF, feed system for
AU-5820 had not been operable due to a flow restriction somewhere
in the system. Plans were aevaloped te locate and correct the
precblem and were presented in pl.ining meztings on April 24 and 29.

On Wednesday, April 29, a cylinder of UF, had been partially fed
from the east autoclave, AU-5821, and was taken of® line around
12:30 in the afterncon due to some operating problems. The
cylinder was known to contain residual UF, that would require
further processing at a latar time, so the cylinder valve was left
open. The decision was ade to prepare for the maintenance work
to locate the pluggage in the UF, feed system for AU-5820. The UF,
feed lines were purged one at a time with nitrogen from the UF, feed
valve through the surge tank. This process was completed about
10:30 p.m. At about 11:45 that evening, a circuit breaker which
provides power for a short section of heat tracing (henceforth this
will be referred to as the "short heat tape") between 2ach
autoc.ave and its UF, feed valve was placed in tre open position.
The heat tracing for the UF, feed lines from the feed valves to the
surge tank was also de-powered. The hot boxes around the UF, surge
tank and the reactor feed line were alsc de-powered.

on April 30, preparations for the maintenance job continued. This

activity included writing HWPs and Work Orders. Maintenance
erected a tent around the head of AU-5820 in case the maintenance
work required removing valves ir. that vicinity. Qther routine

activities continued (transferring an HF rundown tank, loading a
Ligon truck).

on Friday, May 1, Maintenance located the pluggage in a spool piece
between valve PV~-5085A and a manuai valve. To ensure that the
problem had been corrected, all heat tapes and hot boxes were
turned back on at 1308. A nitrogen purge was initiated at 1347
from downstream of the UF, feed valve, XV-5175, and through the UF,
surge tank and the reactor. The flow rate achieved was normal,
indicating .)at the restriction had been cerrected. The heat tapes
were de-powered about 1415 in preparation for a weekend shutdown.
The DUF, Supervisor was on the upper levels about that time checking
to ensure everything was in a correct shutdown status. As he came
down the steps and reached the second level, he saw a cloud of UF,
around the autoclave area. He called the Control Room and reported
the situation. An Alert was called about 1420. After
investigating, it was found that an overpressure situation had
caused a leak of UF, at a flange gasket on a plug valve below the
nitrogen bump tank for AU-5821. The Alert was downgraded to an
Unusual Event at 1645 and then the event was terminated at 1808.



2. Root Cause of Event

The root cause of this event was the failure of the DUF, operating
staff to recognize the potential problems created by a non-routine
condition. The non-routine condition was de-energizing a breaker
for the short section of heat tracing from the autoclave (AU-5821)
head to the UF, feed valve, XV-5176. This condition in ccnjunction
with an open cylinder valve on a warm UF, cylinder allowed the
buildup of UF, in the short section of process lire immediately
downstream of the autoclave fixed head, a result unrecognized by
the operating staff.

Recommended Corrective Actions:

A number of the corrective actions listed for the causal factors
relate to the root cause. All recommended corrective actions are
listed in Section 6 below. Taken as a whole, the corrective
actions would prevent recurrence of this event and others that
might be created by similar situations.

1 Causal Factors for Event

A. Communications during planning for majintenance were
incomplete

Generic Issue for Sequoyah Fuels

Incomplete communications during planning for the maintenance work
resulted in an improper decision to turn off all heat tapes in the
facility, with one exception. In preparation for the maintenance
activity, the DUF, Superviscr left the heat tape on for the tubing
leading to a pressure transmitter for the UF, Surge Tank, because
she wanted to ensure that UF, would not solidify in the cold tubing,
causing inaccurate pressure reading for the surge tank. She failed
to recognize that the same situation had been created in the piping
section just downstream of AU-5821 by turning off the heat tape
there.

Planning meetings were held on April 24 and 29 for the maintenance
activities needed to locate and correct a pluggage on the AU-3820
side of the UF, feed system. The written plans for maintenance
preparations (April 29 meeting) indicated that the UF, hot box and
surge tank were to be cooled on Wednesday, April 29. However,
nothing was mentioned about cooling the UF, feed line. (Note that
there are two independent sections of heat tape for the UF, feed
line, one downstream and one upstream of the feed valve.) Later
discussion with the process engineer who was involved in planning
the maintenance work indicated that he intended the entire system
to be cool on the AU-5820 side in preparation for the maintenance.
However, he was unaware that in order to cool the short section of
line from the autoclave to the UF, feed wvalve, XV-5175, the heat






and valves cold in anticipation of possible maintenance work in
this area. This had been discussed in the planning meetings. 1In
addition, he stated that having the other side cold would eliminate
the potential for a pressurized system that could make its way
through any valves that might be leaking between the east autoclave
and UF, surge tank, where the first phase of maintenance would be
performed. Since some others were not aware that the short section
of heat tape on AU-5821 was on a common breaker with AU-5820,
turning off the heat tape on both autoclaves was perhaps not
intended by those planning the preparations for the maintenance
work. It appears to have been a decision mace solely by the
supervisor(s).

Recommended Corrective Actiun:

As discussed below under Item 3.C, a procedure should be developed
and approved for non-routine activities after planning and safety
analysis are complete. As with all procedures, strict compliance
with the procedure would be required.

C. v. - -
Generic Issue for Sequoyah Fuels ve

Procedure N-800~15 (Short-Term Shutdown) requires that heat tapes
be left on for short term shutdowns, with the setpoints reduced
somewhat below the normal operating temperature. The shutdown for
maintenance appears to meet the definition of "short term shutdown"
given in the procedure. Therefore, by shutting off the heat tapes,
N=-800-15 was viclated. Noe TOP had been prepared to allow this
action.

Note that N-800-15 was again violated on Friday, May 1 shortly
before the event. The heat tapes were shut off in preparation for
the weekend, with the following rationale: Since maintenance was
just completed and no one would be attending the plant over the
weekend, it would be =afer to shut off the heat tapes to avoid any
possible pressurization that could result in a leak. Although the
intent was to enhance the safety status of the plant while
unattended, the procedure was in fact vioclated. In such cases
where a safety enhancement is desired for a nen-routine situation,
a TOP must be prepared.

Recommended Corrective Actions:

(1) Procedural compliance is mandatory at al. times. When non-
routine activities would require deviation from a procedure,
such as N-800-15, a TOP must be obtained. Further, certain
non-routine situations (criteria to be developed) should
receive a safety analysis, as discussed under 3.A. In more
complex cases, a new procedure (perhaps temporary in nature,



put with more rigid review than normal TOPs) should be
developed and approved by PORC before the activity is
undertaken, In these situations, some alternate approval
means besides PORC should be specified in cases in which PORC
will not be available within the time-frame in which the
procedure is needed.

(2) Procedure G-002 (Temporary Operating Procedure) should more
clearly indicate when a TOP is required. The present revision
seems to leave preparation of a TOP optional in many cases,
which is not the intent.

(3) The need for procedural compliance at all times needs to be
re-emphasized, The reguirement for procedural compliance
especially needs to be stated in the case of non-routine
activities. which seems to be an area of confusion.

D. H=800 Procedures Do Not Refer to the Short Section of
Heat Tape

None of the N-800 procedures refer to the short section of heat
tape that was turned off and which by being off allowed the buildup
of solid UF, in the piping. N-800~15 (Short-~Term Shutdown) by
implication would seem to say that heat tracing should be left on
for short term shutdowns (i.e. since the other heat tapes are to
remain on at a reduced temperature setpoint). An unusual design
feature is the common breaker for the short sections of heat tape
for both autoclaves. This situation contributed to the heat tape
on AU-5821 being turned off, since it was not a commonlv Kknown
feature.

This lack of direction concerning an important equipment item with
a safety function very likely contributed to the event.

Recommended Corrective Action:

(1) Revise N-800 procedures to include the proper operation of the
short heat tapes between the fixed head of the autoclaves and
the UF, feed valves.

(2) The meaning of "full procedural compliance" needs to be
clarified. 1In cases in which the procedure does not address
a particular area (e.g. an activity that may be encountered
infrequently), these omissions must be identified and handled
through preparation of a TOP, procedure revision, or new

procedure. .
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E. Cylinder valve Left Open Due to Difficulties Created by
Interlock Scheme

After the cylinder in AU-5821 was partially fed out, the steam
supply was shut off in preparation for the maintenance work to
locate pluggage in the AU-5820 feed system. The cylinder valve was
left open so that later th2 remaining contents of the cylinder
could be fed to the reactor. If the cylinder valve had been
closed, it would have created a difficulty in resuming the
processing of the cylinder, since the autoclave would have had to
be opened and a pigtail test performed again, based on the existing
interlock scheme. Because the cylinder would still be warm after
the weekend, the remaining pressure would prevent passing the
pigtail test, which requires the cylinder to draw the pigtail down
to a vacuum. Ultimately, this would result in not being able to
open the UF, feed valve unless an interlock bypass was performed.
Such bypasses are not possible on midnight shift (when the restart
would normaily occur after a weekend shutdown), because it requires
somecne to modify a parameter in the Bailey Control System, an
action strictly iimited to two individuals.

It should be noted that cylinder valves are routinely left open for
short-term shutdowns (including weekend shutdowns), and this 1is
allowed by N-800-15. The purpose for this action is for the very
reason stated above (i.e. the interlock scheme would otherwise
cause a difficulty upon attempting to resume operations). As this
event demoneirated, only one other condition (heat tape off)
besides an open cylinder valve on a warm UF, cylinder is needed to
cause pluggage of UF, in the piping with potential leakage resulting
when the piping is reheated.

Recommended Corrective Action:

(1) Review the applicable N-800 procedures (N-800-15 and possibly
N-800-2) to assess safety implications in the event that heat
tracing is inadvertently de- energized. Determine whether it
is acceptable to leave cylinder valves open for short-term
shutdowns. This review and any proposed corrective actions
should be documented.

(2) Review the interlock scheme which seems to lead to the need to
leave cylinder valves open during short-term shutdowns.
Determine whether any changes to the interlcck scheme are
advised to enhance ease of operability and safety. This
review and any proposed corrective actions should be
documented.



F. Design Does Not Appear to Address combination of
Conditions: Hot Cylinder and Heat Tape Off

No interleock exists that would prevent this combination of
conditions. The mechanical system obviously di{! not provide
adegquate protection for such a scenario, and the scenario may not
have even been contemplated,

Recommended Corrective Action:

Review the need for an interlock to address the situation of an
open cylinder valve and a de-energized short heat tape. This
review and any proposed corrective actions should be documented.

G. Common Breaker for Two Heat Tapes

The common breaker used for short heat tapes between both auto¢lave
fixed heads and the UF, feed valve is an unusual design, which had
more significance than realized. Apparently this situation was not
widely known. At least one of the supervisors knew about the
common breaker, but this was not discussed in the maintenance
planning meetings, as mentioned in 1.A.

Recommended Corrective Actions:

Review the possibility of providing a separate breaker for each
short heat tape, so that they are completely independent. This
review and any proposed corrective acticns should be documented.

H. 4 ' ' icenif o

High Pressure Alarm
Generic Issue feor SFC

The Operator Interface Unit (OIU) Operator incorrectly attributed
the high pressure alarm that was received on the OIU at 1351 on May
1 (approximately 30 minutes before the event) to activities
associated with the maintenance work that had been underway. He
thought perhaps a valve had leaked by and allowed some nitrogen
pressure to build in this space. It is unclear if he and the
supervisor communicated on this matter, or the OIU Operator
proceedcd based simply on his own logic. He also receivec a "bad
gquality" alarm about ten minutes later, which he acknowledged
accorcing to the printed record from the computer. He could not
cecall that alarm or acknowledging it.

After the event started, the OIU Operator noted that the pigtail
pressur2 transmitter, PT-5276, on AU-5821 was in "bad quality". He
was looking for a high pressure that could be the source of the
leak, so he called that data up on the screen and monitored the
pressure for . ‘hile. Ye noted that it did not decline, so he

~3



assumed this must not be the source of the leak.
rRecommended Corrective Actions:

(1) The OIU Operator should be counseled to verify his conclusions
prior to acknowledging alarms.

(2) All Control Room Operators should be trained on proper
response for non-routine situations.

I. No Formal Alarm Response Procedure Exists
Generic Issue for S8FC

There is little procedural guidance on the proper response for a
Control Room Operator to take when he/she receives an alarm,
During normal coperations, standard responses could be determined.
For non-routine situations such as this one, standard responses
would be more difficult, since it would be nearly impossible to
determine in advance every possible situation.

tn addition the methodoleogy for responding to alarms has not been
formalized. An alarm response procedure would give the Control
Room Operator guidance on the proper methodology for responding to
an alarm (i.e. the mechanics of acknowledging alarms -
communications with the field, verifying conclusions, logging
actions taken, etc.).

Recommended Corrective Actions:

Review the need for procedural guidance on response to alarms.
This review and any resulting corrective actions should be
documented.

J. Potential Installation Problem with Flange Gasket

A factor that may have contributed to the leakage of UF, at this
particular gasket is that the tlanges between which the nitrogen
valve is installed do not appear to be parallel. The piping below
the nitrogen bump tank is free to move. However, the other flange
attached to the UF, line piping is rigid and appears to be cocked
somewhat off vertical. This indicates that unequal tension would
be required on the bolts in order to draw the flanges up parallel.

The failzd gasket itself appears upon detailed inspection to have
had an adequate sealing surface all the way around. It is
difficult to determine whether it was equally compressed all the
way around. The gasket was obviously elongated by the force of the
escaping UF.



Recommended Corrective Actions:

(1) Review whether a standard maintenance procedure for preparing
gasketed flanges should be developed or should the training
and job skills required of a mechanic be considered
sufficient. The review and any proposed corrective actions
should be documented.

(2) Determine whether other gaskets in the piping system related
to the event of May 1 were affected by the overpressure
situation. Replace as needed and document findings.

4 Related Issues

Some other issues emerged during the course of this root cause
analysis that are not really considered ciusal factors for this
event. However, these issues are important and need to be
considered.

A. No. Breaker Tagging/Logaing Procedure Exists
Generic Issue for Sequoyah Fuels

During this event, a number of breakers were opeiied for heat tapes,
including the short heat tapes on the commeon breaker, one of which
allowed the buildup of UF, by being off. Neportedly, none of these
preakers were tagged when the breaker position was changed. This
indicates a lack of formality in the process of changing a breaker
position, which could result in the creation of situations which
are not properly analyzed, such as this event. Inappropriate
opening and closing of breakers could create a hazardous situation.

The one procedure which addresses tagging breakers, G-302
(Electrical Work Permit and Lock-0Out) only provides for obtaining
a permit and tagging breakers in limited situations (i.e. for
maintenance activi‘y, especially when breakers are to be locked for
protection).

Recrmmended Corrective Action:

A procedure is needed that would require some type of logging and
possibly review anytire a breaker pcsition is changed.

B. The HWPs Used for the Maintenance Work Referenced EWPS
That Were Not Used

Generic Issue for Segquoyah Fuels

Hazardous Work Permits for the maintenance wosk that occurred prior
to the event referenced EWPs which were not actually used.



Recommended Corrective Action:

If an HWP references an EWP, it should be used for the job, or an
entry made on the HWP form to indicate that the EWP was not used
and why it was not used.

$. Event and Causal Factor Chart

The key events and causal factors associated with the release of
DUF, on Friday, May 1 are shown in the attached Event and Causal
Factor Chart. Two conditions which occurred in conjunction with
one another provided the necessary ingredients that allowed the UF,
release event to occur. These conditioc:s were: (1) Leaving a
cylinder which had been hot for normal operations connec*ed via an
open cylinder valve to the process lines; (2) Turning off a short
section of heat tape which normally provides heac input for the
secticn of piping Letween the autoclave head and the UF, feed valve.

6. Corrective Actions Underwvay or Planned

All reviews and proposed corrective actions that are developed in
response to these issues should be documented.

6.1 Generic Issuss for Sequoyah Fuels:

6.1.1 Develop a methodology for formalized systematic
safety analyses in preparation for non-routine
activities, thoroughly discussed and documented.

6.1.2 Develop criteria for the type of non-routine
activities that would reguire a formalized safety
analysis.

6.1.3 Determine the organizational level at which formal

safety analyses would occur as appropriate for the
particular type of event.

6.1.4 Train supervisers in the principles of process
hazards analysis to develop a thought process that
emphasizes identification of hazards even when a
formal review is not required.

6.1.5 Develop approved procedures for non-routire
activities after planning and safety analysis are
complete.

6.1.6 Conaider developing a new type of Temporary

Operating Procedure that would require a more rigid
review than normal TOPs in complex situations.

$.1.7 Revise G-002 (Temporary Oper:ting Procedure) to

10
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more clearly indicate when a TOP is required. The

present revision seems to leave preparation of a

fOP opticnal in many cases, which is not the
ntent.

Re~emphasize the need for procedural compliance at
all times. The requirement for procedural
compliance especially needs to be stated in the
case of non-routine activities.

The meaning of "full procedural compliance" needs
to be clarified. In cases in which the procedure
di '8 not address a particular area (e.g. an
activity that may be encountered infrequently),
these omissions must be identified and handled
through preparation of a TOP, procedure revision,
or new procedure.

Review the need for procedural guidance on re-ponse
to alarms. This review and any resulting
corrective actions should be documented.

Review whether a standard maintenance procedure for
preparing gasketed flanges should be develuped or
should the training and job skills required of a
mechanic be considered sufficient. The review and
any propesed corrective  actions should Dbe
documented.

All Control Room Operatcrs should be trailned on
proper response for non-routine situations.

Issues Pertinent Only to the Depleted UF, Plant:

6.2.

1

Pevise N=-800 procedures to include the proper
operation of the short heat tapes between the fixed
head of the autoclaves and the UF, feed valves.

Review the applicable N-800 procedures (N-800-15
and possibly N-800-2) to assess safety implications
in the event that heat tracing is inadvertently de-
energized. Determine whether it is acceptable to
leave <cylinder wvalves open for short-term
shutdewns. This review and any proposed corrective
actions should be documented.

1
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2.4

.2-5

.2.6

12.7

Review the interlock scheme which seems to lead to
the need to leave cylinder valves open during
short~-term shutdowns. Determine whether any
changes to the interlock scheme are advised to
enhance ease of operapility and safety. This
review and any proposed correctiva actions should
be documented,

Review the need for an interlock t~ address the
situation of an open cylinder valve and a de-
energized short heat tape. This review and any
proposed corrective actions should be documented.

Review the possibility of providing a separate
breaker for each short heat tape, so that they are
completely independent. This review and any
proposed corrective actions should be documented.

Counsel the OIU Operator to verify his conclusions
prier to acknowledging alarms.

Determine whether other gaskets in the piping

system related to the event of May 1 were affected
by the overpressure situacion. Replace as needed.

12



APPENDIX A. DISCUSSIONS REGARDING PHYSICAL CAUSE OF EVENT

Physical Cause of Event: Turning off the breaker that controlled
the heat tape for the AU-5821 piping and tubing resulted in
creating a cold surface that allowed desublimation of UF, vapors.
This <‘reated a pluggage which, when subsequently heated,
pressurized an isolated section of piping, resulting in a small UF,
release.

Hypothesis as to Physical Cause:

Wwhile the heating tape was off, UF, vapors from the hot cylinder in
AU-5821 began desubliming in the piping and tubing outside the
autoclave. This desublimination of UF, in the cool piping and
tubing eventually formed & solid plug of materlial. When the
he . ting tapes were *urned back on, the UF, began liquefying and/or
vaporizing inside a confined space. This was indicated by the
steady rise in pigtail pressure as shown by PI~5276 between 1320
and 1350. The pressure (either gas pressure or hydraulic pressure
due to expansion as solid UF, ligquefied) eventually resulted in the
failure of a flange gasket on the plug valve below the nitrogen
bump tank.

UF, vapors from the hot cylinder would desublime at the peint in the
system where heat transfer would allow removal of t-e latent heat
of desublimation. This would cccur at a point in the system where
the temperature is below the triple point temperature (147 F). The
pigtail inside the autoclave would probably retain enough heat by
conduction from the hot cylinder .o preve. 't desublimation cof UF,
even though the steam was off inside the autoclave. However, the
piping outside the autoclave would be cold enough with no external
heat tracing so that the UF, could easily desublime inside the
piping and tubing between the autoclave head and valve XV=~5176€,
which was closed. This is a very short section of piping, less
than 4 feet of 2" piping. The nitrogen bump tank and the tap for
the pressure transmitter, PT-5276 enter the UF, feed line just
outside the autoclave head and in close proximity to each other.
It is postulated that the pluggage of UF, formed so that a small
isolated space was created upstrean of the PT~-5276 tap to the UF,
feed line. Photos show that the UF, side of the plug valve below
the nitrogen bump tank was jammed solid with UF,. As the heating
tape supplied the heat necessary to melt and vaporize the solid UF,,
the pressure rose as reflected accurately by PT-5276 (Jee OIU Trend
Chart).

The maximum temperature shown by TC-5557 was only about 165 F, not
sufficient alone to generate the pressures shown by PT-5276. The
maximum pressure shown by PT-3276 of about 130 psia during the
event could have been generated by a combination of UFé vapor
pressure and inert gas in the lines that was compressed as the UF$
expanded as it changed phase from solid to ligquid.

13
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INCIDENT CORRECTIVE ACTION PLAN

CONTAINMENT TENT FIRE, 4/30/%2
DUP, RELEASE, $/1/92
VACUUM HOSE FIRE, 5/2/92




A.3

2

procadural configuration. System troubleshooting and
testing to verify readiness to operate following
maintenance will also be covered in this MCN.

Due: 5/13/92

Issue a TOP establishing interim requiremencs for
formalized safety assessments of non-routine activities,
including:

. Establishment of criteria for when such assessments
are required, These criteria will be based on an
interim definition of “safety-related" systens
which should permit a graded approach to the
assessments.

* Definition of how the assessments are to be
conducted. The scope of these assessments will
include evaluation of the direct impacts of the
proposed activity as well as a broader evaluation
of potential impacts to other parts of the
facility.

* pefinition of the level of approval required for
non-routine activities.

Action: Prepare TOP

Due* 5/15/92



A.S

3

Prepare and issue an interim alarm response TOP that
describes requirements for assessment, response actions
and logging of alarms received from safety-related
systems. A prelim‘nary definition and identification of
safety~related alarms is to be included in this TOP, as
well as a listing of the specific alarms to be included
in this program.

Action: Prepare TOP

Due: 5/15/92

Review and discuss the DUF, leak event and the two fires
with all operations, waste management, engineering,
maintenance and health and safety personnel. The topics
to be covered include:

* Descriptions of the events, to include a review of
the physical properties of UF, that contributed to
the leak at the DUF, facility.

* Presentation of the root causes ard recommended
corrective actions.

. Presentation of the corrective action plan and
schedule.

* Discussion of elements of the corrective action

pian including the use of TOP's for non-routine
activities, safety issessments of non-routine
activities, the requirements for response to
safety-relaed ala-ms.

* Introd: “tion to the MCN system and aiscussion of
the MCN s to be issued in support n: the corrective
action plan. These inc ude an initial! MCN

entablishini the system and and MCN’s on use of

TOP’s for p. *formance ¢ f non-routine activities and

the prohibivier of werk on thermally hot systums.
\ction: Prepare presentation materials.

NDue: 5/13/92

Action: Schedule presentations

Due: 5/13/92



A7

A9

Action: Make training presentations to staff.

Due: 5/15/92

Conduct lessons-learned sessions with all welders on the
proper attachment of welding ground clamps. Discuss
consequences of improper grounding including fire hazards
and damage to other equipment.

Action: Prepare for and conduct tessions.

Due: 5/15/92

Issue a TOP on enhanced requirements for fire prevention
equipment during welding, grinding and cutting
activities., (Currently presented as guidelines in the
procedure. )

Action: Prepare TOP

Due: 5/15/92

Issue a TOP on the use of EWP’s to prevent inadvertent
activation of electrically powered equipment during
maintenance work on this equipment where activation could
result in injury. Address cross-reference on the HWP.
Action: Prepare TOP

Due: S5/13/92

Issue an MCN prohibiting non-routine or contact
maintenance work on thermally hot equipment (>150°F)
unless approved by the Senior Vice President.

Action: Prepare MCN

Due: 5/13/92



C.

DUF ,~SBPECIFIC NEAR-TERM ACTIONS

B.1 Revise N-800 procedures to include precautions and define

proper operation of the "saort" heat tapes on the
autoclave feed lines that share the same breaker.

Action: Issue TOP's as necessary.

Due: 5/15/92

Counsel OIU operator on alarm response during leak event
and operations staff involved in procedure violations
identified in root cause analysis.

Action: Counsel personnel and document,

Due: 5/15/92

Disassemble lines on the $821 system that were exposed to
high pressure during the leak incident. Remove entrapp=d
UF, and UO,F,, inspect for damage and reassemble. Replace
gaskets, recalibrate pressure transmitter, test heat
tape, and reinsulate lines.

Action: Plan activities, document with HWP, EWP, and
TOP, including safety assessment, and perform
repairs.

pue: 5/15/92

Prepare an interim safety evaluation of the short-term
shutdown configuration for DUF* cylinders that are
connected to the feed system and are not empty. Obtain
PORC concurrence with the assessment and implement
changes as appropriate.

Action: Perform review and make changes if necessary.

Due: 5/15/92

LONG-TERM ACTIONS

¢.1 Hodify TOP procedure (G-002) to clarify it’s use for

proceduralizing non-routine activities in the facility.



c.2

C.4

Safety assessment requirements and approval levels must
also be addressed.

Action: 1Issue TOF revising G-002 as necessary.
Due: 6/30/92

Justification for defarral: MCN issued per action A.2 to
require preparation of a TOP for non-routine activities
as an interim measure.

Develop a formal policy on conduct of non-routine
activities and activities not currently covered by
proceduree. Issue a TOP modifying G-001 as necessary to
reflect these requirements.

Action: Develop policy and prepare TOP.

Due: 6/30/92

Justification for deferral: Interim policy established
via an MCL per action A.2.

Develop a formal process hazards awareness training
Jrogcam for cperations managers, operators and engineers,
PORC nembers, and other selected staff merbers. Evaluate
contracting this action to a technical consultant
specializing in this subject.

Action: Develop program and present to personnel.
Due: Plan - 7/1/92 Complete training - 9/1/92
Justification for ueferral: This is an enhancement to

the near-term actions that will provide further assurance
of safe operation.

Develop and issue a permanent procedure on alarm
response, based on the TOP issued under action A.3. Train
staff to requirements.

Action: Prepare procedure

Due: 8/15/92



c.?7

Action: Train pers-nnel

Due: 11/30/92

Action: Conduct engineering study of alarm requirements.
Due: 9/30/92

Justification for deferral: An interim alarm response
TOP will be provided under action A.4.

Perform a review of the alternatives of establishing a
standard maintenance procedure on preparing gasketed
flanges versus providing special training and requiring
skills demonstrztion (similar to welder qualification).
Document review and implement selected approach.

Action: Perform review and establish program,
Due: Complete review -~ 6/15/92
Develop program -« 7/15/92
Train mechanics - 8/15/92
Justification for deferral: Leaking flanges have not

been a serious problem in the past. The history does noc:
warrant making this a prestart action.

Perform an in-depth reassessment of the current
configuration of heat tracing, cylinder valve interlocks
and procedural controls for the DUF, autoclaves and feed
lines. Develop and implement changes as appropriate to
insure safe operation under foreseeable situations.
Action: Perform assessment

Due: 7/30/92

Action: Devrlop and implement changes

Due: 9/30/92

Justification for deferral: An interim safety evaluation
is to be performed under action B.4.

Evaluate the need to tag and/or log cpening and closing
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Attachment

mwmmmmlsmm:nmtmsmxnmﬂm

Ceneric lesues for Sequoyah Fuels:
ACTION

6.1.1 Develop = methodelogy for
formalized systematic safety
analyeses in preparation for non-
routine activities, thoroughly
discuased and documented.

RESPONSE

Issue an MCN on the reguired use of TOP's to document and
obtain approval for eteps to *. taken for non-routine
activities not covered by procedures. Special emphasis is
to be given to defining operaticnal stepe required to take
plant systems from the last procedural configuration to a
configuration safe for turnover to maintenance for repair
work, followed by return of these systems to a procedural
configuration. System troubleshooting and testing to
verify readiness *o operate following maintenance will alec
be covered in thir MON.

Issue a TOP establishing interim regquirements for
formalized safety sssessmente of non-routine activities,
inciwding:

o Eatablishment of criteria for when such assessments
are reguired. These criteria will be based on an
interim definition of "safety-related” systeme which

should permit a graded approach to the sssessmente.

* Definition ©of how the assessments are to be
conducted. The scope of these assessments will
inciude evaluation of the direct impacts of the
proposed activity as well as s broader evaluation of

potential impacte to other parts of the facility.

- pefinition of the leve: of approval reguired for
non-rout ine activities.
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ACTION

£.1.4 Train supervisore in the
principies of process hazards
analysis to develop a thought
process that emphasizes
jdentification of hazards even
when a formal review is not
regquired.

ACTIOR
6.1.5 Develop approved procedures for

non-rout ine activities after
planning and safety analyeis are

complete.

Page 3 of 10

RESPONSE

c.3 Develop a formal process hazarde awareness training program
for operations managers, operators and engineers, PORC
members, and other selected staff members. Evaiuate
contracting this action to a technical consultant
epecializing in this subject.

RESPONSE

A.S Peview and discuss the DUF, leak event and the two fires
with all operaticns, waste management, engineering,
maintenance and health and safety personnel. The topics to
be covered include:

> Descriptions of the events, to include a review of
the physical properties of UF, that contributed to
the leak at the DUF, facilityr.

* Presentation of the root causes and recommended
corrective actions.

. Presentation of the corrective action plan and
schedule.

* Discussion of elements of the corrective action plan

including the use of TOP's for non-routine
activities, safety assessments of non-routine
activities, the reguirements for response to safety-
related alarms.

e Introduct ion to the MCN system and diecuesion of the
MCN's to be issued in support of the corrective
action plan. These include en initial MNON
establishing the system, and MCN"s on use of TOP's,
safety eassessment of non-routine activities,

to safety-related alarme, use of EWP's,
work on thermally hot equipment, and enhanced fire
watch requirements.

€.2 Develop a formal policy on conduct of non-routine
activities and activities not curremtly covered by
res. Issue a TOP modifying G-001 as neceesary to

reflect these reguirements.



ACTION

6.1.6 Consider developing a new type of

Temporary Operating Procedure that
would require a more rigid review
than normal TOPs in complex
situations.

ACTION

6.1.7 Reviee G-002 (Temporary Operating

Procedure) to more clearly
indicate when a TOP is required.
The present revision seems to
leave preparation of a TOP
optional in many cases, which ie
not the intent.

Page 4 of 10

RESPONSE

A2

Issue an MCN on the required use of TOP e to document and
obtain approval for steps to be taken for non-rout ine
activities not covered by procedures. Special emphasis ls
to be given to defining operational stepe required to take
plant systems from the last procedural configuration to a
configuration safe for turnover to maintenance for repair
work, followed by return of these systeme to a procedural
configuration. System troubleshooting and testing to
verify readiness to operate following maintenance will aliso
be covered in this MCN.

Modify TOP procedure (G-002)to accommodete it’s uee for
proceduralizing non-routine activities in the fecility.
Safety assessment requirements and approval levels must
alesc be addressed.

Jesue an MCN on the required use of TOP’'s to document and
sbtain approval for steps to be taken for non-rout ine
activities not covered by procedures. Special emphasie ie
to be given to defining operational steps required to take
plant systems from the last procedural configuration to a
configuration safe for turnover to maintenance for repair
work, followed by return of these systeme to a procedural
configuration. System troubleshooting and testing to
verify readiness to operate following maintenance will also
be covered in this MCN.

Modify TOP procedure (G-002)to accommodate it's uee for
proceduralizing non-routine ectivitiee in the facility.
Safety asssessment requirements and approval levele must
also be addressed.



ACTION

6.1.8 Re-emphasize the need for
procedural compl iance at all
times. The reguirement for
procedural compliance especially
needs to be stated in the case of
non-routine activities.

Page S of 10

RESPONSE

A2

lesue an MCN on the required use of TOP's to document and
obtain approval for steps to be taken for non-routine
activities not covered by procedures. Special emphasis is
to be given to repair work, followed by return of these
systems to a procedural configuration. System
troubleshoot ing and testing to verify readiness to operate
following maintenance will also be covered in this MCN.

Peview and discuss the DUF, leak event and the two fires
with @all operatione, waste managament, engineering,
maintenance and health and safety personnel. The topics to
be covered include:

. Descriptions of the events, to include a review of
the physical properties of UF, that contributed to

the leak at the DUF, facility.

» Presentation of the root causese and recommended
corrective actions.

* Presentation of the corrective action plan and
schedule.

~ Diescussion of elements of the corrective action plan

including the use of TOP's for non-routine
activities, wsafety assessments of non-routine
activities, the requirements for response to esafety-
related alarme.

. introduction to the MCN eystem and discussion of the
MCN'®s to be issued in support of the corrective
action plan. These include an initisl MON
establishing the system, and MCN'es on use of TOP'e,
safety assessment of non-routine activitiee,
responses to safety-related alarms, use of EWP's,
work on thermally hot equipment, end enhanced fire
watch regquirements.

Develop a formal policy on conduct of non-routine
activities and activities not currently covered by
procedures. Issue a TOP modifying G-001 as necessary to
reflect these requirements.



ACTION

6.1.9 The meaning of “full procedural
compliance” needs to be clarified.
in cases in which the procedure
does not address a particular area
{e.g. an activity that may be
encountered infreguentiy!., these
omissions must be identified and
handled through preparation of a
TOP, procedure revision, or new
procedure.

Page & of 10

RESPONSE

R

-
-

lesue an MCN on the required use of TOP's to document end
obtain approval for steps to be taken for non-roctine
activities not covered by procedures. Special emphesis is
to be given to repair work, followed by return of theee
systems to = procedural configuration. System
troubleshoot ing and testing to verify readiness to operate
following maintenance will alec be covered in thle MOW.

peview and discuss the DUF, leak event and the two fires
with all operations, waste managesent, engineering.
maintenance and health and safety personnel. The topice to
be covered include:

- Descriptions of the evente, to include a review of
the physical properties of UF, that contributed to
the leak at the DUF, fecility.

» Presentstion of the root causes and recommended
corrective actions.

» Presentation of the corrective action plan and
schadule.

- Discussion of elements of the corrective action plan

including *he uese of TOP's for non-routine
activities, safety assessments of non-routine
activities, the requirements for response to safety-
reiated alarme.

» Introduction to the MCN system and discussion of the
MCN'm to be issued in support of the corrective
action plan. These inciude en initial MNCN
establishing the system, and MCX's on use of TOP's,
safety assessment of non-routine sctivities,
responses to safety-related alarme, use of EWF’'e,
work on thermally hot egquipment., snd enhanced fire
watch requirements.

Develop a formal pelicy om conduct of non-rout ine
activities and activities not curreatly covered by
procedures. Issue & TOP modifying C-0C1 as necessary te
reflect theese requirements.



6.1.10

6.1.11

Review the need for
procedural guidance on
response to alarms. This=
review and any resulting
corrective actions should be
documented.

Review whether a standard
maintenance procedure for
preparing gasketed fianges
should be developed or
should the training and job
ekills required of =
mechanic be considered
sufficient. The review and
any proposed corrective
actions should be
documented.

Page 7 of 10

RESPONSE

Prepare and issue an interim alarm response TOPF that
describes requirements for assessment, actions and
logging of alarme received from safety-related systems. A
preliminary definition and identification of safety-rel
alarme ie to be included in thie TOP, as well as a listing
of the specific alarme te be included in this progras.

Develop and iessue a permanent on alarm response,
based on the TOP issued under action A.3. Train staff to

requiremente.

Perform a review of the alternatives of eetablishing a
standard maintenance procedure on preparing gasketed
flanges versus providing special training and reguiring
skills demonstration {eimilar to welder gualificatiom).
Document review and implement selected approach.



ACTION

6.1.12

Page 8 of 10

All Control Room Operators
should be trained on proper

reosponse
aituations.

for

non-rout ine

RESPONSE

Jesue a TOP establishing interim requirements for
formalized safety assessments of non-routine activities,
including:

fetablishment of criteria for when such assessments are
regqzired. These criteris will be based on an interims
Jefinition of "safety-related” systems which should permit
a graded approach to the assessmente.

pDefinition of how the assessments are to be conducted. The
scope of these sssessments will include evaiuation of the
direct impacts of the activity as well as a
broader evaluation of potential impacte to other parts of
the feaciiity.

pefinition of the level of approval reguired for nom-
routine activities.

Peview and discuss the DUF, ‘sak event and the two firee
with all operations, waste management, engineering,
maintenance and health and safety personnel. The topice to
be covered include:

Descriptions of the events, to include a review of the
physical properties of UF, that rontributed to the leak at
the DUF, facility.

Presentation of the root causes and recommended corrective
actions,

Presentation of the corrective action plan and schedule.

Discuseion of elements of the corrective action plan
including the use of TOP's for non-routine activities,
safety assessments of non-routine activities, the
requirements for response to safety-related alwms.

Introduction to the MCN system and discussion of the NCN's
to be issued in support of the corrective action plen.
These include an initial MCN establishing the system, and
MCN'm on uee of TOP s, safety assessment of non-routine
activities, responses to safety-related alarme, use of
EWP'e, work on thermally hot equipmert, and enhanced fire
watch requiremente.

leMl“nmm“.lmm.
based on the TOP issued under action A.3. Train staff to
reguirements.



jssues Pertinent Only to the Depleted oy, Plant:

ACTION

6.2.1 Revise §-800 procedures to include
the proper operation of the short
heat tapee between the fixed head
of the sutoclar e and the UF, feed
valves

ACTIOR

£.2.2 Review the applicablie N-80C
procedures (N-800-15 and possibly
N-800-2) to assess safety
implicatione in the event that
heat tracing is inadvertently de-
energized. Determine whether it
is acceptable to leave cylinder
valves open for short-term
shutdowne . This review and any
- ~apoeed corrective actione ehould
Le documented.

ACTION

6§.2.3 Review the interlock scheme which
seeme to lead to the need to leave
cylinder valves open during short-
term shutdowns. Determine whether
any changes tc the interiock
gcheme ease of operability and
safety. This review and any
proposed corrective actions should
be documented.

Page S5 of 10

FESFONSE

8.1

Revise N-S00 procedurse to include precsutions and define
proper cperation of the “short™ heat tapes on the sutoclave
feed lines that share the same breaker.

RESPFONSE

Frepare an interim safety evaluation of the short-ters
shutdown configuration for OUF, cylinders that are
connected to the feed system and are not empty. Obtasin
PORC concu-rence with the assessment and implement ae

appropriate.

Perform an in-depth reacsessment of the curreat
configuration of heet tracing, cylinder valve interiocks
and procedural controls for the DUF, autoclaves and feed
lines. Develop and implement changes as appropriste to
insure safe operation under foreseeable situations.

Prepare an interim safety evaluation of t'e short-term
shutdown configuration for DUF, cylinders thet are
connected to the feed oystem and are not empty. Obtain
PORC concurrence with the ssseesment and implement as

appropriate.

Perform an in-depth reassessment of the current
configuration of heat tracing, cylinder valve interlocks
and procedural controle for the DUF, sutoclaves and feed
lines. Develop axd implement changes as appropriate to
insure safe operation under foreseeable situatioms.



ACTION

$.2.48 Review the need for an interlock
to addreas the wmituation of an
open cvlinder valve and a e
energized short heat tape. This
review and any proposed corrective
actions should be documented.

ACTION

€.2.5 Review the possibility of
providing a separate breaker for
each short heat tape, sc that they
are completely independent. This
review and any proposed corrective
actions should be documented.

ACTION

§.2.6 Counsel the OIU Operator to verify
his conclusions prior to
acknowiedging alarms.

ACTION

6.2.7 Determine whether other jaskets in
the piping system related to the
event of May 1 were affected by
the overpressure situation.
Peplace as needed.
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RESPONSE

B.4 Frepare an interim eafety evaluation of the short-terw
shutdown configuration for DUF, cylinders that are
connected to the feed system and are not empty. Obtain
PORC concurrence with the asasssment and implement ae
appropriate.

c.% Ferform an in-depth reassessment of the curreat
configuration of heat tracing, cylinder valve ‘n:eriocks
and procedural controle for the DUF, sutoclaves and feed

lines. Develop nnd implement changes as appropriate to
inaure safe operation under foreseeable situatjions.

B.4 Prepare an interim safety evaluation of the short-term
shutdown configuration for DUF, cylinders that are
connected to the feed eystem and are not empty. Obtain
PORC concurrence with the assessment and implement as

appropriate.

i
)
»

Perform an in-depin reaseessment of the current
configuration of heat tracing, cylinder valve interlocks
and procedural controls for the DUF, autoclaves and feed

linee. Develop and impiement changee a= appropriate to
ineure safe operation under foreseeable situations.

B.2 Counsel OIU operator on alarm response during lesk event
and operations etaff involved in procedure vioclatione
identified in root cause analysis.

8.3 Disasgemble lines on the S821 systesm that were exposed to
high preesure during the leak incident. Remove entrapped
UF, and UOF,, inspect for damage and reassemble. Replace
gaskete, recalibrate pressure transmitter, test heat tape,
and reinsulate linee.



