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On 04/19/84, unit 1 was in mode 1 (2235 psig, 558 degrees F) at 30 percent reactor
ntenance personnel cleaning incore detector thimble tubes.
pressure connection on the thimble tube at the seal table failed resulting in a
reactor coolant system pressure boundary leak of approximately 25-35 gpm and

ejection of one incore detector thimble tube at 2100 CST.
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Background Information Leading to Event

The Reactor Engineering Unit (REU) had submitted various maintenance requests (MR)
during late 1983 whenever a plugged incore detector thimble tube was encountered. In
December 1983, REU submitted an MR requesting all unit 1 thimble tubes Le cleaned

(MR AC98022). Due to manpower, time restrictions, ard low priority, only nine thimble
tubes were cleaned during the unit 1 refueling outage. Prior to startup following the
outage, REU functionally tested the incore detectur system (April 11-13) and identified
25 thimble tubes which were blocked. Research was done by REU to obtain information on
the possibility of cleaning the tubes at temperature and pressure. It was determined
that both Trojan Nuclear Plant and Beaver Valley Nuclear Plant had cleaned thimble
tubes at reactor power operation with no problems being encountered. Westinghouse
representatives were consulted, and they raised no objection to cleaning the tubes at
pressure. Following management discussions, a decision was made to pruceed with
startup operations while cleaning the tubes in a similar technique as Trojan had used.
This method would require removal of the 10 path selector and directly attaching a

hand crank assembly which inserts a brush into the tube. Unit 1 entered mode 1 on
04/18/84 at 1118 CST and reached 30 percent reactor power on 04/18/84 at 1700 CST with
thimble tube cleaning in progress.

The Event

On 04/19/84 after cleaning five thimble tubes, the job foreman was unsure if the brush
was being inserted completely to the end of the tubes. A decision was made to insert
the brush into an unblocked tube to obtain information on brush travel in a clean
tube. The cleaning assembly was installed at tube D-12 and was inserted to approx-
imately 15 feet prior to shift change. The second shift cleaning crew took over and
began inserting the brush. Each turn of the cleaning tool crank resulted in inserting
the brush 10 inches further into the tube. Personnel stopped at the fiftieth (50th)
crank to ensure the number of turns had been properly counted. At the seventy-eighth
(78th) turn, the tool handler noted that more pressure was being required to turn the
crank. At approximately 2100 CST during the seventy-ninth (79th) turn (brush would be
approximately 80.8 feet into the tube), water was noticed on the seal table. The

work crew immediately evacuated the area. After exiting from the personnel containment
airlock, the foreman requested the public safety officer stationed outside the airlock
to notify the shift engineer (SE) of the situation. Since the public safety officer
was unable to reach the SE by phone, the foreman proceeded directly to the control
room following removal of his anti-C clothing.

At 2110 CST, the pressurizer level was decreasing and the charging flow was increased
by 45 gpm (from 85 gpm to 130 gpm). At 2116 CST, the pressurizer level decrease
stopped and began to increase, indicating the reactor coolant system (R”S) leakage
was less than 45 gpm. Later estimates showed the leakage was approximately 30 gpm.
At 2117 CST, power reduction at one percent per minute was initiated. At 2120 CST,
Radiological Emergency Plan Procedure IP-2, "RCS Leakage Greater Than 10 gpm
Identified" was initiated, and the Operations Supervisor and Assistant Plant
Superintendent-Operations and Engineering were notified. At 2125 CST with reactor
power at 18 percent (525 degrees F and 2235 psig), the TVA duty specialist was
notified.
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At 2133 CST w'“h steam generator level controls in manual at 12 percent reactor power,
unit 1 trippeda on low-low level in the number 1 steam generator. At 2152 CST, the NRC
was notified of wi> event pursuant to 10 CFR 50.72.a.1.i (initiation of REP) and 10 CFR
50.72.b.1.i.A (pla t shutdown). At 2205 CST, RCS pressure and temperature were at
1900 psig and 500 ¢ grees F respectively, and a controlled shutdown to mode 5 was
in progress. -
During investigation following the event it was discovered that sevoeval instrumenis
located in the incore instrument room were found out of calibration. This was pichably
due to the high temperature and humidity environment produced by the event itself.
The class lE qualified instruments which experienced a calibration shift were two
pressurizer pressure transmitters and two pressurizer level transmitters. There
were nine nonqualified instruments affected (six of which experienced a similar
calibration shift). The remaining three nonqualified instruments were (1) an ice
bed temperature recorder which required some input cards to be replaced, (2) an
area radiation monitor that had to be replaced, and (3) a particulate radiation
analyzer which had to be replaced. One containment sump level transmitter was
also found to be out of calibration; however, this was determined to be coinci-
dental and not due to the environment produced by the event.

All class lE instrument calibration shifts were in the conservative direction and were
within the technical specification allowable valves except for one pressurizer pressure
transmitter (1-PT-68-340, a Barton transmitter, Model No. 763, Lot «). This instru-
ment was outside allowable valves for LCO 2.2.1 item 9 and LCO 3.3.2.1 item l.d. A
comparison was made between the calibration shift experienced and th: allowable

shift due to harsh environments for this model of Barton transmitter. The shifts
experienced were found to be well within the environmental qualification limits.

Under accident conditions the class lE instrument's input to any needed reactor
protection system or engineered safety feature would have occurred prior to any

adverse calibration shifts.

Information and kvents Leading to Recovery

At 0932 CST on 04/20/84, unit 1 entered mode 5 and depressurization of the RCE was .
initiated. At 1114 CST with RCS pressure at 250 psig, the leakage rate was estimated
at 18 gpm. At 1400 CST with RCS pressure at 40 psig, the leakage rate was estimated
at 5.4 gpm.

At approximately 0715 CST on 04/21/84, the vessel water level had been lowered to
about 701 feet. Since the top of the seal table is at 702 feet, the only leakage
would be due to the pressure of the nitrogen cover blanket in the pressurizer. Later
calculations indicated approximately 16000 gallons of water were lost from the RCS
during the event.

At approximately 0900 CST, four personnel entered the seal table area to observe the
general conditicn of the area. Personnel reported the thimble tube to be completely
ejected from the guide tube and twisted throughout the room. A small, steady stream
of water was flowing from the guide tube at the seal table as a result of the pressure
from the nitrogen blanket in the pressurizer. Radiation surveys indicated levels of
2-3 rem at the entrance to the seal table area, 200-300 rem at the end of the tube
closest to the seal table, and greater than 1000 rem in the center of the ejected tube.
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The radiation reading of a smear taken from the floor was 60 millir>m per hour,
Personnel reported the temperature and humidity in the area was very high, making
woriking conditions difficult. The team took several pictures of the area, but only
remained in the area for approximately two minutes. All four individuals received a
total combined dose of 3.036 rem with a maximum individual exposure of 1.219 rem.

At approximately 1800 CST on 04/21/84, two individuals made a second entry into the
seal table area to take additional, detailed photographs of the area. The two
individuals were in the sea) table area approximately seven minutes and received doses
of 1.966 rem and 1.939 rem. The photographs that were taken during this entry became
an extremely valuable asset. They were used to identify the best removal process
which included a configuration mock=-up to practice the removal techniques.

On 04/21/84, and again on 04/22/84, the following eight alternatives for removal of the
ejected tube were discussed:

1. The thimble tube could be fed into the incore detector storage location inside the
polar crane wall. This method would reduce radiation exposures due to the close
accessibility of the storage location. But disadvantages such as possible inter-
ference with incore probes in storage, unknown interferences while inserting
the tube into the storage location, future disposal of the tube, and whether the
polar crane wall would provide adequate shielding were also pointed out.

2. The thimble tube could be reinserted into the guide tube. This would allow
disposing of the tube by normal means during the next refueling outage (removal
via the vessel), but would also cause loss of one incore detector location for
the next cycle. Other disadvantages included unknown difficulties in starting
the tube in the guide tube and problems caused by kinks and sharp bends in the
ejecced tube.

3. The tube could be moved into the ke' vay by inserting the tube through the seal
table drain or spares. A shielded pipe could be installed in the keyway to store
the tube, but additional radiation exposure would be obtained to fabricate the
storage piping in the keyway. Additional difficulties included unknown hanger
interference during transfer and problems with later access to keyway.

4. The thimble tube could be cut into pieces and stored in a pig. Using video
monitors, long-handled tools would be operated from behind shielding to cut the
tube and drop the pieces into a funnel-pipe arrangement which would transfer the
pieces into a shielded pig in the raceway. This method would reduce personnel
exposure and simplify disposal since disposal could be planned at a later date.
This method could also be easily mocked-up at Watts Bar Nuclear Plant for simu-
lated practice. Disadvantages such as the required weight of the pig, unforeseen
problems with the funnel-pipe transfer assembly, and unforeseen problems with
cutting tools were pointed out.

5. The thimble tube could be wound onto a gpool in a water cask, This method could
also be easily mocked-up at Watts Bar, but difficulty of connecting the tube to
the spool, keeping the tube untangled as it was turned onto the spool, and the size
and weight of the cask were pointed out us disadvantages.
"
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6. The thimble tube could be pulled through a PVC pipe from the seal table to the
refuel tloor. This method was mentioned and immediately withdrawn as impractical.

7. Use of a mechanical robot to perform the work. This would greatly reduce personnel
xposure and could be used in conjunction with one of the other methods. Disadvan-
ages pointed out were the size and weight of the robot and unknown difficulties
n setup.

8. Aa outside contractor could b+ hired to remove the tube. This method would reduce
exposure to plant personnel, but the reduction in plant management control of the
work would not be acceptable.

Following discussion of these eight items, management concluded to use option 4 above.
On 04/23/84, the condition of the tubing in the seal table area was mocked-up at
Watts Bar using the detailed pictures obtained during the second entry of 04/21/84.

A work team then simulated the actions they would take during the actual work at
Sequoyah. In conjunction with the practice sessions at Watts Bar, shielding was
being installed at Sequoyah.

Following difficulties encountered during the practice sessions and exposure levels
being received from shielding installation, management reevaluated the options on
04/24/84 and concluded to use a combination of options 4 and 7 above. The portion of
the tube with the highest radiation level (approximately 20 feet) would be cut free
and dragged into the raceway. Once in the raceway, the work of cutting this section
into smaller pieces and placing the pieces in the pig could be performed by the robot.
The lower radiation levels of the remainder of the tube would allow personnel to cut
it up and dispose of it. A work team then simulated these actions on the Watts Bar
mock-up. Following the practice session, additional meetings were held to finali:ze
the plans of the operation. The plan was as follows:

1. On the first entry, one individual would enter and cut the tube near a designated
point and immediately exit.

2. On the second entry, two individuals would then enter and coordinate attaching a
cable to the section of tubing using a special clamp.

3. Another individual stationed in the raceway would then pull the section of the
tube into the raceway using the cable attached in step 2 above.

Using this plan, the 20~foot section of the tube with the highest radiation levels
was successfully transferred into the raceway on 04/25/84 with no prcblems being
encountered and only /00 mr exposure. Personnel then entered the seal table area
and cut the remaining portion of the tube into smaller pieces. The tibe was
completely removed from the seal table area by 1900 CST on 04/25/84 and actions

to decontaminate the seal table area were initiated. During the activity of
decontamination and removing the remeining section from the seal table area,

one man-rem of total exposure occurred.
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The low radiation level section of the tube was delivered to the waste package

area and prepared for shipment to an offsite burial facility. A new thimble tube

was installed in the D~12 guide tube on 04/28/84 with no problems encountered.
Cleaning of the remaining thimble tubes was contracted to NUS, who started the
cleaning operation on 04/26/84 and completed on 04/30/84 with no problems encountered.
Instrumentation in the incore instrument room was repaired, replaced, and recalibrated
as needed.

An evaluation of all Class lE equipment in the incore instrument room was made to
determine if the environmental conditions experienced during this event could be
detrimental to their present qualified life. The evaluation determined that no
deterioration of qualified life was experienced based on temperature and radiation
readings during and after the event.

On 04/26/84, the robot was lowered into the raceway for a mock-up test of the actual
cutting operation. The robot would lift the tube and carry it to a table with two
hydraulic cutters. Using video cameras, personnel would remotely operate the cutter
when the robot had the tube in place. The robot would then carry the smaller (cut-off)
piece and place it in the storage cask. When all of the tube had been cut and placed
in the cask, the robot would fill the remainder of the cask wiitli lead shot and close
the cask. The actual operation was started on 04/27/84 and completed on 04/28/84,

An approximate six-foot section of the tube was found to have a low radiation level
and sent to waste packaging to be added to the other low-level tubing for shipping.

Evaluation of the Cause of Failure

Five possible modes of failure o the fitting were identified and evaluated.

Evaluation of each possible failure was accomplished by inspection of the failed

part and tests performed on a mock-up of the cleaning tool and seal table assembly.

The possible failures and their c¢ispositions are as follows:

l. Improper assembly of fitting (such as ferrule upside down or in wrong order).
The ferrule and tubing were insrected and assembly found correct.

2. Improper expansion of the end of the tube.

Inspection and comparison of the mock-up specimens to the ejrcted tube indicate
the tube end was properly expanded prior to ejection of the tube.

3. Cracking of Ferrule
Although the ferrule was found cracked circumferentially approximately 180 degrees
on the inside diameter, the relative motion by the ejected tube and fitting would
have caused the crack to close if it existed prior to the event.

4. Nut not tightened or had become loosened from other operations.

The nut was found tight following the event. Destructive tensile tests performed
on similar fittings confirmed that the nut remained tight,
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5. The fitting being a combination of Gyrolok and Swagelok parts.

Subsequent evaluation and discussions with vendors has determined that this
configuration would not have caused the failure.

Cleaning fixture imposed unusual forces on the assembly. This appears to be the
most probable cause of the failure from the tests perfurmed on the mock-up. Three
fittings were failed by a person pushing on the handle of the cleaning fixture
mock-up. The failed mock-up tubes were similar in appearance to the actual

failed tube and fitting. Strain gauges were installed on the mock-up tube and a
measured force was epplied to the mock-up handle. A plot was made using applied
force versus strain. Tube strains of approximately 1000 strain units were noted
just due to installation of the cleaning tool. Evaluation of the plot showed

some slippage at 30 lbs. applied force. Some leakage appeared at 140 lbs., force
and separation occurred at 250 lbs. force.

The original Teleflex tool was modified (a base added) for use in cleaning the
thimble tubes but was scrapped after becoming contaminated. The tool in use at

the time of this event used a new and differently designed tool base. This newly
designed base produced forces on the high pressure fitting but approximately 50
percent li¢ss resultant force multiplication to the fitting when cowpared with the
original-designed base. Therefore, the initial error occurred in that the original
tool supplied by Teleflex was modified by the addition of a base and not by the
fabrication of a new base.

Corrective Actions

All short-term corrective action taken has been described in the above text. Per
vendor recommendations, the seal table and associated fittings were inspected, This
inspection determined that no additional corrective action was required. Two long-
term corrective actions have been identified: (1) Management has made the decision
that future thimble tube cleaning will not be performed using the same dry brush
cleaning technique as was used during the thimble tube ejection with the reactor at
temperature and pressure. Future at temperature and/or pressure thimble tube cleaning
using alternative techniques will not be conducted until a careful and thorough
evaiuation has been completed. (2) The other corrective action being pursued is the
identification of "special tools" as reflected in our response to NSRS conclusion
[-84~12-SQN-10 (see reference below). The philosophy of "special tool" control has
already taken root at the plant with respect to the refueling cavity seal evaluation
required by NRC. It will take some time to identify all specidl tools and to implement
a system of controls, but this corrective action is being undertaken.

We have attached our response to the recent Nuclear Safety Review Staff Report,
Sequoyah Nuclear Plant (SQN) - Nuclear Safety Review Staff (NSRS) Investigation Of
Unit | Incore Instrumentation Thimble Tube Ejection Accident On April 19, 1984 - NSRS
Report No. I1-84~12-SQN (a copy of which is also attached). Our response outlines
those in-house corrective actiors associated with this event. Attaching the NSRS
report itself and our response will also make both a matter of public record.
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Memorandum ~° TENNESSEE VALLEY AUTHORITY
: TO * K. N. Culver, Director of Nuclear Safety Review Staff, 249A HBB-K
FROM : Jzmes P. Darling, Manager of Nuclear Power, 1750 CST2-C

PATE : SEP 181984

SUBJECT: SEQUOYAH NUCLEAR PLANT - NUCLEAR SAFETY REVIEW STAFF (NSRS) INVESTIGATION
OF UNIT 1 INCORE INSTRUMENTATION THIMBLE TUBE EJECTION ACCIDENT ON
APRIL 19, 1984 - NSRS REPORT NO. I-84-12-SQN -

Reference: Your memorandum to me dated August 1, 1984 oa this subject
(LOO 840803 516). .

= The Office of Nu-lear Power has completed its review of the subject
X report and provides the attached response to the conclusions and
recommendations stated in the report. In severai instances, we have
addressed more than one conclusion with a single response where the
multiple conclusions involved, in our opinion, a common issue.

Our nuclear plant management supports, promotes, and practices a safety -
first policy. Program controls are in 2lace to ensure that all

operational and maintenance activities are conducted in accordance with
that policy. Aggressive management attention is being given to key areas
of these programs, as reflected in our response, to ensure that these
programs are fully adequate and to provide strengthen.ng of various program
elements where weaknesses have been identified.

Our review of your staff's report, together with our first-hand knowledge
of the various factors associated with this event, leads us to conclude
that the event was not the result of significant programmatic deficiencies
in the maintenance program at Sequoyah. Rather the direct causal factor

of the event was the failure to recognize that utilization of a specific
tool for the thimble tube cleaning activity could generate unacceptable
stresses on the mechanical seal at the seal table. Other deficiencies in
the conduct of this maintenance activity identified in your report are
acknowledged but are not considered true causal factors in precipitating
the event.

We acknowledge your conclusions regarding the planning and execution of

the recovery efforts subsequent to this event. Other outside groups

that either directly observed or subsequently reviewed these recovery
efforts commented on the professionalism with which a difficult and complex
activity was accomplished.

Ruuw I7T C ’c....'- e Rawde ponn’nv’u’:?.:h; Parvwnll ©acle oo B ol st .+ ddin.



2

il. N. Culver
September 18, 1984 -

SEQUOYAH NUCLEAR PLANT - NUCLEAR SAFETY REVIEW STAFF (NSRS) INVESTIGATION
OF UNIT 1 INCORE INSTRUMENTATION THIMBLE TUBE LJECTION ACCIDENT ON
APRIL 19, 1984 - NSRS REPORT NO. [-84~12-SON

If you need further information or clarification of our response, please
let me know.

TGC: PRWAR SFH

Attachmen

cc (Attachment):
NUC PR ARMS, 1520 CST2-C
H. L. Abercrombie, 1760 CS12-C
T. G. Campbell, NUC PR, Sequoyah
H. G. Parris, 500A CST2-C
G. F. Stone, 101 FIPB-M
Fo As Szezepanskl, 220 4018-¢

W. F. Willis, E12B16 C-K




I-84-12-SQN-1, Inadequate Corrective Measures to .lleviate the
Degraded Condition of Thimble Tubes

Conclusion

The degraded condition of the thimble tubes had existed for a
period of four years prior te the accident. Effective cleaniug
efforts had not been accomplished nor changes made in the methods
prescribed by documented instructions to correct the problem
despite the importance of the system. Responsibilities for the
different aspects affecting system operability (operation and
maintenance) were dispersed among several organizations with no
one central figure responsible or accountable for overall system
operability allowing the degraded condition of the system to
remain uncorrected.

Response

While thimble tube blockage had existed and had been corrected
several times during the life of Sequoyah Nuclear Plant (SQNP)
unit 1, it had never reached the post unit 1 cycle 2 blockage

level.

A review of past unit 1 maintenance history shows the following;

All thimble tubes cleaned in March 1980. ¢
All thimble tubes cleaned in April 1980.

Nine (9) thimble tubes cleaned in September 1981.

Three (3) thimble tubes cleaned in December 1982.

Nine (9) thimble tubes cleaned in January 1983,

Although the unit 1 thimble tubes may have required a significant
amount of cleaning to maintain them in an operable condition and
capable of passing the detector-cable assembly, the deg-aded
condition did not go unchecked for four years. During each
cleaning activity, an attempt was made to clean each tube
identified as having blockage and these efforts were reasonably
effective. It must be emphasized that SQNP has ‘always attempted
to maintain all tubes operable and not just the minimum number
necessary to satisfy plant technical specifications.

The reactor engineering section has overall system responsibility
for the moveable detector system. This responsibility is
recognized at the site. The reactor engineering section is aware
of and actively following the proposed Westinghouse Owners' Group
program to address the thimble tube blockage problem. Present
assignments of "System Responsibility" are being reexamined as a
consequence of the recent reorganization of the plant staff and
site organization. This reexamination will be an on-going process.
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1-84-12-SQN-2, Inadequate Industry Survey and Feedback to Field Services
Group (FSG) Personnel

Conclusion

The industry survey performed by the Engineering Section was
limited in scope and appeared to attempt to determine if the
thimble tubes could be cleaned at power rather than how they
could be cleaned safely. The engiucer performing the survey
did not use available information sources (INPO), had not

read the cleaning instruction, had not cleaned thimble tubes,
and did not interface with FSG personnel after the survey.

1-84-12-SQN-3, Inadequate Decisionmaking Prucess

Conclusion

The decisionmaking process for the conduct of the cleaning of the
thimble tubes while at power was less than adequate. The process
used to acquire information was inadequate, readily available
information sources and input resources were not used, no
independent hazard analysis was performed, and the magnitude of
the hazards was not realized or identified (see section IV.B.3
for details).

Response (For Items I-84-12-SQN-2 and 1-84-12-SQN-3)

Sequoyah reactor engineering personnel contacted five nuclear
plants questioning if they had cleaned thimble tubes at power and
any problems they had experienced. The results of this survey
were molded into the overall plant decisionmaking process. The
@xtent to which a survey of this nature should be carried out in
order to constitute an adequate survey is subjective in nature.

A survey is conducted only to establish an adequate information
base to facilitate management decisions. In this case plant
management felt that they had adequate information to proceed with
at-power cleaning.

SQNP believes the assignment of the survey to the reactor engineering
section is consistent with their overall moveable detector system
responsibility. "Mile no survey can be all encompassing, the
additional inforr ' .. resources identified in the NSRS repor. have
been noted for future surveys. .

SQNP acknowledges that the personnel performing the survey were not
familiar with the cleaning instruction and had no experience with
the actual cleaning operation. Again, the objective was to provide
management with part of the information necessary to make a
decision regarding at-power cleaning. There was no need for the
survey personnel to interface directly with FSG personnel since FSG
management participated in the discussions leading to the ultimate
decision to conduct at-power cleaning and were fully cognizant of
survey results when making subsequent work assignments.
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12-SQN-2 and -3, (Continued)

In retrospect SQNP does not take issue with the fact that the
process used for cleaning the thimble tubes should not have been
performed at power. SQNP believes the decisionmaking process
itself was sound even though weaknesses were evident in the
implementation process.

lianagement meetings were held to discuss this activity and the
potential hazards associated with it. Discussions included the
facts that (1) the work was to be performed on a pressurized
system, (2) any leakage from a thimble tube could not be isolated,
and (3) there were radiologicai hazards associated with the work.
The only weakness with this process may have been the lack of
management involvement in the details of the work associated with
the accomplishment of this maintenance activity. SQNP management
is committed to ensuring future maintenance activities comply with
normal plant practices. This includes procedcre adherence, hazards
and analysis planning (see our response to I-84-12-SQN-6), and
encouraging input from those responsible and accountable for the
maintenance activity.

PRSP OPs ey <. .

el T T Ty rea——




1-84~12-SQN-4, Assignment of Work Function to the FSG as
an Ordinary Work Activity

Conclusion

The supervision, coordination, and execution of the cleaning
operation were assigned as if the activity were an ordinary
maintenance activity when in reality it was a unique activity
wiih unique hazards identified. The coordinators and workers
were unaccustomed to working on the system when the reactor was
operating at rated temperature and pressure and with the dose
rates that would likely be encountered and had liitle if any
feedback from the industry survey and management discussion
process. A sense of urgency was established as the supervisors,
coordinators, and workers knew that the work would kive to be
done or the unit would be brought off the line.

Response

Meetings were held between the Assistant Plant Manager, Engineering
Section Supervisor, Electrical Maintenance Section Supervisor,
Assistant Field Services Group Supervisor, and Field Services Group
Maintenance Specialist to determine if at-power thimble tube cleaning
would be attempted. Therefore, FSG management was involved in the
decisionmaking process. Further, FSG craft personnel had experien!e
working on systems at temperature and pressure, had the greatest -
amount of experience in thimble tube cleaning, and was the logical
choice for performance of this work.

The upper management involvement, full-~time health physics and

engineer coverage, industry survey, and work prebriefings conducted

by personnel directly involved in the work showed neither management
nor the personnel directly involved considered this a routine work
activity. Conversation with the "evening shift coordinator" indicates
he and the "day shift coordinator" recognized the uniqueness of the
work involved both from a radiological and industrial safety standpoint.

There was no intent by management to create a sense of urgency
associated with completing this job, but rather a responsible
management decision was made that provided time to demonstrate the
success of the at-power cleaning technique. Concurrent with this
activity, the unit was operating with a leaking pressurizer safety
valve. Plant minagement had previously concluded that the unit

would be shut down after completion of the flux mapping at 30 percent
power for safety valve replacement if the leakage persisted. Thus,
there was no impending or required unit shutdown which was dependent
solely on successful cleaning of the blocked thimble tubes. SQNP's
only objective in attempting to complete the 30 percent power flux
mapping prior to shut down was to avoid, upon returning to power,

a prolonged hold point at 30 percent power in excess of 48 hours
duration that would be required to complete the flux mapping. The
fact that a job normally performed with the unit shutdown was being
performed at power may have produced an unnces<-.y sense of urgency
with the workers. In the future, the potential for this type of
mistaken worker perception will be eliminated by better communication
between management and workers regarding operational schedules.
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I1-84-12-SQN-5, Selection of an Inappropriate Instruction for the

Control of the Work Activity

Conclusion

Special Maintenance Instruction SMI-0-94-1 was a poor quality
instriction and inappropriate for the activity to be controlled.
However, the instruction was selected during the planning process
as the primary proczdural control for the cleaning activity
apparently because those performing the planning and coordination
function were not aware of what quality elements an instruction
should contain, the change process for inadequate instructions, or
had a careless attitude toward procedural compliance.

I1-84-12-5QN-7, Inadequate Field Quality Engineering (FQE) Review of
Maintenance Reouest (MR) and Referenced Work Instruction

Conclusion

SMI-0-94~1 was referenced and attached to the MR when sent to FQE
for review. The poor quality of the instruction was not identified
nor was the fact that the instruction could not be used to perform
the cleaning activity with the reactor at power. The FQE review
process had not been effective in initiating quality improvement of
the instruction since its original issuance in July 1981, s

1-84-12-SQN-11, Violation of Work Instruction

Conclusion

SMI-0-94~1 clearly stated that the Teleflex-supplied equipment and
the instruction were not to be used at power. Using the equipment
and instruction for that operation was a violation of work
instruction and the unit 1 SQNP Technical Specifications. If the
responsible engineers had written an adequate procedure appropriate
for the activity and that prscedure had been Plant Operation Review
Committee (PORC) reviewed, the result of the cleaning operation may
have been different (see section IV.D.2a for details).

I1-84-12-SQN-17, Poor Quality Cleaning Procedures and Inadequate PORC Review

- .

.v.u@— e —‘g

Conclusion

As noted in section III.C.2, SMI-0-94-1 was not adequate for its
intended use. SMI-0-94-2 was written after the accident to clean
the tubes via the NUS method. It too was a poor quality instruction
and could promote accidents of a similar nature in the future.
This conclusion is based upon the facts that SMI-0-94-2 had no
cautions or warnings to prevent damage to the mechanical seals, no
administrative barriers to prevent cleaning the tubes at pressure,
no instructions for disassembly and reassembly of the detector
drive system, no postmaintenance inspections after cleaning and
before pressurizing the reactor, and postmaintenance testing to
ensure operability was optional.
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I-84~12-SQN-17, (Continued)

Despite the poor quality of the instructions, both were recomm:ided
for approval by PORC. In these instances, PORC failed to adequately
fulfill its responsibilities to the Plant Manager on these matters
relating to nuclear safety.

I1-84-12-8QN-22, Significant Breakdown in the SQN Procedure Process for
Maintenance Activities

Conclusion

There is an apparent breakdown in the procedure process at 3QN for
maintenance activities as PORC reviewed and recommendes approval of
two poor quality instructions used for cleaning thimble tubes (one
after the accident); the biennial review did not correct poor
quality in one instruction; instructions being used were inappro-
priate for the activities being performed; an instruction was
vioclated; and some engineers and managers interviewed did not seem
to understand what quality elements should be in a maintenance
instruction, were not aware of the procedure change process, or
expressed a careless attitude toward procedure compliance.

Response (For Items I-84-12-SQN-5, I-84-12-SQN-7, I-84-12-8QN-11, -y

1-84-12-5QN-17, and I-84-12-SQN-22) .

To adequately respond to the referenced findings one must consider the

sequence of events leading up to and including initiation of this
maintenance activity.

(1) Prior to the unit 1 cycle 2 outage, the Reactor
Engineering Unit identified the need for thimble tube
cleaning and prepared maintenance requests (MRs) to
accomplish the cleaning. The MRs were included in the
unit 1 cycle 2 refueling outage activity schedule and
work was started to accomplish the cleaning but was
terminated without adequate feedback to the Reactor
Engineering Unit,

(2) During subsequent low power physics testing, it
became apparent there was an inadequate number of
unblocked thimble tubes to accomplish a full flux map.

(3) Management evaluated the performance of this main-
tenance activity by requiring a survey of other
utilities, vendors, and Westinghouse to ascertain
the acceptability of at-power performance,

(4) Management recognized the unique aspects of the job

and provided for full-time health physics and engineer
coverage.
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I-84-12-SQN-5, =7, =11, =17, and -22 (Continued)

(5) Management made the decision to clean the blocked
thimbles tubes while at the 30 percent power lovel
and specified adequate guidelines and precautions to
conduct this work activity. However, the work package
(MR and Special Maintenance Instruction SMI-0-94-1)
were not revised to reflect these directions.

(6) The MR was reviewed by FQE as part of their
responsibility to ensure an adequate procedure
exists for the performance of the work.

(7) A job safety analysis was performed by the maintenance
foreman as required by the MR process. Discussions
were held between the cognizant engineer and foreman
concerning the high pressure connections and their
proximity to the 10-path breakdown connections. No
work was to be done nor was it done without the lead
engineers at the seal table.

(8) Hold orders and Radiation Work Permits (RWPs) were obtained
for this maintenance activity, ;
(9) The 10-path transfer devices were disconnected and .
rolled back prior to beginning the cleaning process
without a MR or procedural guidance, but the
engineers involved were aware of the unit conditions
at the time of the work, the system design, mechanical
makeup of the components, and potential hazards.
Employee awureness of the unit conditions and
absolute requirements was demonstrated by informal
planning and cursory attempts at satisfying requirements.

(10) The at-power cleaning process began using the MR and
SMI-0-94-1 as procedural guidance.

After thoroughly analyzing this event and the NSRS conclusions,
SQNP acknowledges the following: (1) The work package (SMI-0-94-1
and MR) provided poor quality instructions in that they were not
revised to reflect at-power cleaning and did not meet technical
specification requirements for this maintenance activity. This
procedure has been cancelled. (2) SMI-0-94-2 did not contain

all the quality elements necessary for this maintenance activity
and it is being revised to reference Maintenance Instruction

MI-1.9 "Bottom Mounted Instrument Thimble Tube Retraction and
Reinsertion" for the disassembly and assembly of the 10-path
transfer devices. Appropriate cautions and warnings are being
added to prevent damage to the mechanical seals. Postmaintenance
inspections and testing requirements will be added to SMI-0-94-2;
however, it should be noted that this procedure previously contained
a double signoff that precluded its use at power. (3) The MR ard
FQE's review of the MR did not meet the requirements of Sequoyau's
Standard Practice Maintenance Instruction, SQM-2. SQNP will review
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1-84-12-SQN-5, =7, =11, =17, and -22 (Continued)

the MR system and QA review process by October 31, 1984, to ensure
no programmatic Jdeficiencies exist. (4) Adequate feedback ¢id not
exist to the Reactor Engineering Unit regarding the failure to
satisfactorily clean blocked thimble tubes during the outage. In
the future, a detailed scheduling process for incore thimble tube
maintenance will be incorporated into the outage schedule and any
deviations from scheduled work will be justified to plant management.
(5) A problem existed in the coordination of the hold order and RWP
associated with this maintenance activity. To alleviate this
problem, Administrative Instruction AI-8 will be revised to clarify
what moveable detector system maintenance requires a hold order and
bold order requirements for RWPs will be modified to indicate AI-8
will be followed. .

SQNP does not believe generic program weaknesses have been indicated
by this event. However, SQNP management understands their detailed
involvement in how the job was to be implemented during the
evaluation to determine its feasibility may have unintentionally
sent a message to key implementing employees creating the impression
they had authority to proceed without adherence to normal plant
practices.




1-84~12-5QN-6, Inadequate Job Safety Analysis and Hazards Assessment

Conclusion

The job safety analysis and hazards assessment program associated
with maintenance activities at SQNP is inadequate for identifying,
evaluation, preventing, and mitigating accidents of this nature.
Similar findings had been identified to SQNP as causal factors of
an juadvertent radiation exposure at SQNP in December 1982, but
recommendations in that report (I-82-21-SQN) have not been imple~
mented.

Response

Both a job safety analysis and a work place hazard assessment
methodology are iu place for evaluating, preventing, and or
mitigating accidents at SQNP. The relative atteiution given these
tools is based upon the identification of the potential hazard in
the initial review. Additional management emphasis will be placed
on the initial evaluation of the degree of hazard. Those work
activities identified as presenting hazards not normally associated
with work generally performed by the assigned crafts or work groups
will receive more detailed analysis and planning. Routine or
frequently performed jobs invelving extraordinary injury potential
will also require specific job safety analysis and planning. -
Office of Nuclear Power will continue to examine the existing
workplace hazard assessment methodology to determine its applica-

bility as a tool in job safety analysis. This should be complete
by October 31, 1984,

SQNP acknowledges that recommendation I-82-21-SQN~1 of the
Decemter 1, 1982 NSRS report (I-82-21-SQN) was not implemented at
the time of the thimble tube ejection. All the other recommen=
dations of the report were implemented. Recommendation 1-82-21-8QN-1
suggested that a procedure be implemented at the plant addressing
specific as low as reasonably achievable (ALARA) preplanning
criteria. Additional ALARA preplanning criteria has now been
incorporated into RCI<10. The implementation of the procedure
was delayed as part of 1 conscientious decision by senior plant
and nuclear central office Management to eliminate the root cause
(determined to be excessive administrative burdens on plaut
management) of an increasing trend of NRC violations at SQNP.




1-84-12-SQN-8, Noncompliance With Requirements of RWP No. 01-1-00102

Conclusion

RWP No. 01-1-00102 specified the following requirement: "Veri'y
hold order is in effect on incore probes prior to entering
Reactor Building lower compartments and the Annulus." On

April 18 and 19, FSC evening and day shift employees and an WP
techuician entered the reactor building lower compartment while
the hold order was not in effect.

Response

For this particular job at least two (2) PORC-approved procedures
were being followed, Radiological Control Instruction RCI-14 and
Administrative Instruction AI-8. The intent of special instruction
11 of RWP 02-1-00102; "Verify hold order is in effect on incore
probes prior to entering reactor building lower compartments and
the aonu'us," is a reminder to comply with AI-8. AI-8 section 2.4
contains the following statement: "The removai of the hold order
clearance for maintenance purposes may be accomplished after proper
coordination with the following; operations, health physics,
applicable maintenance sections.” This coordination is allowed to
provide for troubleshooting of the incore detector system. In
order to troubleshoot the system, it must be operable while persondel
are in the seal table area and, therefore, the hold order cann:t -+
remain in place. Due to the confusing nature of this allowance,
some nontroubleshooting work was performed without verification of
the hold order, but the work was performed with the coordination
required by AI-8. For additiona! clarification, special
instructions for hold order requirements for RWPs will be moditied
to indicate AI-8 requirements will be folloved and Al-8 will be
revised Ly October 31, 1984, to clarify that the conditional
allowance is for troubleshooting only.




[-84~12-5QN-9, Noncompliance With Requirements of Section 5.1.4 of
AI-3, "Clearance Procedures

Conclusion

Hold Orfer No. 1 was issued only to the Assistant Shift Engineer
(ASE) and not as required by ai=3 to the persons responsible for
work being performed in the instrument room between 0220 on

April 17 and 0400 on May 1. This is contrary to the requirements
of sectica 5.1.4 of Al-3,

Response

The maintenance personnel responsible for performing the work were
not included in the c’earance while the work was being performed.
The ASE was aware of the work beirg performed and was on the hold
order on the incore probes. Additional emphasis will be placed on
makiog all personnel aware of the requirement for the person
responsible for work to be on the clearance. This will be
accomplished in preoutage briefings, existing clearance procedure
training classes, and the periodic management safety meetings which
are attended by managers, foremen, and engineering personnel.




I-84-12-SQN-10, Modification of Cleaning Tool Base Supperts Without
Perfornigg,a Technical Evaluation or Testig&

Conclusion

The cleaning tool base support was modified and a temporary base
was constructed and used without a technical evaluation of the
effect on the mechanical seals. No testing was performed before
use. Use of the tool and its support was determined during post-
accident testing to impose forces of considerable magnitude on the
mechanical seals and those forces were found to cause strain
surficient that the thimble tube separated from the mechanical seal.

Response

A review of the final support fixture in use at the time of the
event indicates that resultant forceos were applied to the fitting
by the fixture, but would apply approximately 50 percent less
resultant force multiplication to the fitting than the originally
fabricated support base which had been scrapped. These forces were
not fully considered in any preevent analysis and, therefore, the
NSRS conclusion is substantially correct. However, the actual error
occurred in that the original tool supplied by Teleflex was modified
by the addition of a base and not by fabricating a new base.

E
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SQNP will review "special tools" and evaluate the need for
modification controls for these types of tools.
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I-84~12-8QN-12, Lack of Control of Egress Capability from Containment

Conclusion

For approximately 30 minutes during the morning of April 19, the
icner door of the personnel airlock was made inoperable without
the knowledge of some of the workers cleaning the thimbie tubes.
This would have hindered egress from the room if the mechanical
seal had failed at this time. The FSG workers were unaware of
the Technical Specification requirements for maintaining contain-
ment integrity and that leaving the inner door of the airlock open
would enter the unit into a limiting condition for operation.

Leaving the inner door open would have hampered rescue efforts if
needed.

Response

It is evident from the supporting details of the NSRS report that
the shift engineer made an evaluation of the work in progress and
in his judgement the time necessary to clear the airlock provided
adequate protection for the employees inside. It is important to
note that the workers involved knew alternate egress routes from
the incore instrument room. In particular the submarine hatch was
nearby and available as an unhindered egress route. i
-
SQNP certainly agrees that reactor building egress should not be *
impaired when maintenance or other activities within cortsiinment
are necessary while the unit is at-power conditions. The establish-
ment of good communications is essential particularly in situations
where one maintenance activity has the potential for affecting
egress routes associated with another maintenance activity. Present
policies regarding such communication are beiug reviewed to ensure
their effectiveness. However, it must be noted that plant policies
must retain the flexibility for the shift engineer to evaluate such
situations on an individual basis and determine the extent of
notification required.

SQNP acknowledges the FSG personnel were not adéquately aware of
the technical specification requirements associated with the
containment airlocks. Future emphasis will be placed on ensuring
responsible maintenance personnel are made aware of the technical
specifications associated with the airlocks on a job-by-job basis.




I-84-12-SQN-13, Breakdown in the ALARA Preplanning Program

Conclusion

The responsible supervisor is required to initiate and complete
an ALARA preplanning report prior to job commencement. Even
though the cleaning job was expected to involve unusually high
dose rates, ALARA preplanning was not conducted until the cleaning
operation was well underway on the day shift on April 19, and

some recommendations made in the Trojan report to reduce the
radiation dose to workers were not incorporated in the cleaning
instruction or the work process. The responsible supervisor was
not involved in the preplanning effort.

Response

SQNP supports and practices ALARA preplanning based on expected
doses with consideration given to potential doses. Ia concert

with corporate policy, il is the plant's goal to maintain radiation
doses ALARA in all our work activities. In agreement with that
philosophy ani consistent with RCI-10, ALARA preplanning was
conducted when a contact dose rate of 2 rem/hr was detected.

Prior to the initiation of this maintenance activity, Health
Physics persor iel evaluated a report from Trojan Nuclear Power -
Plant for similar maintenzice and continuous Health Physics
coverage was established but ALARA preplanning was not required
per RCI-10, as it existed at the time of the event. When the

2 rem/hr dose was found, responsible supervisors were involved
in the ALARA preplanning effort.

Since the time of the thimble tube ejection incident, RCI-10 has
been revised to include specific ALARA preplanning criteria.




1-84-12-SQN-14, Need for Formal Documentation for Upper Plant

Management Approval to Work in Radiation Pose Rate Fields
Greater than 50 Rem/Hour

Conclusion

There are no requirements for formal documentation for authorization
to work in dose rate fields greater than 50 rem/hour.

Response

At the time of the event, Radiological Control Instruction RCI-14
Radiation Work Permit (RWP) Program Section IV.B.6 specified that
the Plant Manager review the RWP when dose rates exceed 50 rem/hour.
The appropriate management personnel were notified and verbal
authorization given to continue the job. RCI-14 has been revised
requiring formal documentation of this review and authorization.
The appropriate RWP signature sheets are being revised to include a
signature siot for the Plant Manager if required and this revision

& is currently in reproduction. As an interim measure, the current
RWP cover sheet has unspecified signature slots that may be signed
by the Plant Manager until the new revised form is in place.
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I-84-12-8QN-15, Availability of Communications Following the Accident

Conclusion

When the workers entered the airlock after the accident, they
discovered that the telephone in the airlock was inoperable.

Response
SQNP acknowledges that the airlock telephone was inoperable.

Additional emphasis will be placed on timely response for
maintenance requests on these phones.

=
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I-84-12-SQN-16, Effective Cleaning of the Thimble Tubes by Nuclear
Utilities Services (NUS) Corporation

Conclusion

 The method used by NUS as prescribed in SMI-0-94-2 to clean the
thimble tubes after the accident was effective in eliminating the
material causing the blockage in the thimble tubes. This effectiveness
is primarily due to the pressure of the new backflush process (200 psi)
versus that of the old method (40 psi) and the controlled application
of NEOLUBE as prescribed in SMI-0-94-2.

Response

SQNP agrees that the NUS thimble tube cleaning method appears to be
effective and will advise Watts Bar Nuclear Plant of the NUS technigue.
Ultimate effectiveness can only be judged after considerable more
operating time has been accrued on the unit 1 thimble tubes cleaned
utilizing this technique.
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1-84-12-SQN-18, Noncompliance with Serious Accident Reporting and
Accident Scene Preservation Requirements

Conclusicon

Corporate and SON procedures require that serious accidents be
reported immediately and that the accident scene be preserved

until released by the chairman of an appointed Accident Investigation
Team (AIT). The accident was not reported as a serious accident
until approximately three weeks after the accident occurred, nor

was the accident scene preserved as restoration of equipment was
essentially complete before the accident was reported.

I-84-12-SQN-19, Limited NUC PR Accident Investigation

Conclusion

The appointment of the SQN FSG supervisor to the NUR PR inveutigation
team was inappropriate for this investigation as it created a
potential conflict of interest. The NUC PR investigation did not
address any breakdown of program controls such as job planning, job
safety analysis, inadequate procedures, or the nuclear safety and
radiological aspects of the accident. Overall the accident investi-
gation performed by NUC PR is considered limited in scope, sumewhat
misleading, and did not address what NSRS determined to be the >
nature of the causes of the accident. »

Response (For Items I-48-12-SQN-18 and [-84-12-SQN-19)

This event was initially considered in terms of its radiological
impact with recovery to reduce exposure as its optimum concern.
Industrial and radiological safety were both considered during this
recovery. Approximately 12 days after the event a team from

NUC PR was designated to review the industrial safety aspects

of the accident to determine if it fell under the TVA Serious
Accident Investigation Procedure and, if not, to proceed with a
report highlighting lessons learned. The Designated Agency Health
& Safety Offical (DASHO) and the Manager, Office of Power, were
notified at this time. The investigation team was named to perform
a specific function as stated in finding I-84-12-SQN-19. If it had
determined that a serious potential did exist, the agency level
team (AIT) would have been named by the DASHO and office manager.
The division level teams would at that time have been disolved.

In all probability the SQNP FSG supervisor would not have been
designated to serve on the AIT. However, SQNP sees no conflict

in his serving on the division level team. In fact, it is TVA's
philosophy that safety is line management responsibility. Consistent
with that philosophy, since the FSG was involved in this incident,
the FSG supervisor should be involved in the investigation. The
division level accident report did provide basic conclusions and
recommendations in the area of industrial safety.

The team concluded that this event did not meet the requirements
of the agency's procedure and made that recommendation to NUC PR
management .
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I-84-12-SQN-18 and-19, (Continued)

The Office of Nuclear Power acknowledges the need to review existing
TVA reporting and investigation requirements for industrial safety
incidents and, where needed, will provide clarification on when
these requirements are applicable. This review will also focus on
defining requirements related to the nuclear safety and radiological
aspects of an incident and should Le complete by January 1, 198S.

With regard to the NSRS concern on preservation of the accident
scene, the accident scene immediately after the event was
extensively recorded by photographs. In any event, it would not
have been possible for either a division-level or agency-level team
to actively investigate the scene of the accident due to the high
postevent radiation fields present in the incore instrument room.

E
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1-84-12-SQN-20, Needed Reemphasis on the TVA and SON Employee Expression
of Concerns for Safety and Safety-First Policies

Conclusion

The employees should have but did not relate their increasing con-
cerns for the safety of the job to upper plant management, and an
expression of concern for the adequacy of the design of the new tool
support base was not followed up. The workers felt that they had to
accomplish the job to prevent shutdown of the unit. It is probable
that the workers are not acutely aware of TVA's and SQNP's policies
and their related responsibilities for expression of concerns for
safety and safety first before schedule.

Response

SQNP has numerous mechanisms available to the employee to express
their concerns. TVA policy, posted on the plant safety bulletin
boards, makes available all levels of management, including the
DASHO, for expression of safety concerns. It is apparent that
during the course of this activity concerns were expressed and
actions taken to mitigate employee expressed concerns.

SQNP will however, through normal safety communications, reemphasize
this right and responsibility of employees as described in SQNP .

Standard Practice SQS-7 and General Employee Traning GET 1.2. .
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I1-84-12-SQN-21, Ineffective SQN Independent Safety Engineering Group (ISEG)
Activities

Conclusion

The SQNP ISEG organization had been ineffective in performing the
function that was originally intended for the organization. This
is due in part to the dual responsibilities for compliance/ISEG
activities and lack of true independence from line responsibilities
and pressures.

Response

SQNP does not agree that such a broadly-stated conclusion can be
- justified based on the evaluation of this single event.

The SQNP ISEG organization has been described to NRC in correspondance
and the site NRC residents are very aware of the ISEG organization.
The present organization is an effective means of mee.;.g the intent
of NUREG and technical specificztions requirements. The line duties
of the compliance staff (coordinating the plant's response to all
inspection/audit findings, investigation of potential reportable
occurrences (PROs), preparation of Licensee Event Reports (LERs),
tracking of corrective actions, and trending of PROs, LERs, and

NRC violations - in short the maintenance of a broad overview of »
all activities potentially impacting plant safety) serve to enhance
not detract from the ISEG function. SQNP acknowledges that the

ISEG was not directly involved in the discussions and preplanning
associated with this specific maintenance activity. The size of

the ISEG staff necessarily precludes its detailed involvement in

the conduct of every maintenance and operational activity occurring
at the plant. The focus of the ISEG review activities in

fulfilling its nuclear safety engineering function is directed
toward determining the overall effectiveness of plant programs

and systems which affect nuclear safety. To accomplish this
objective, the ISEG monitors trends and looks for possible generic
deficiencies in plant programs and systems.

The Office of Nuclear Power has not identified any programmatic
problems associated with the SQNP ISEG function. This finding is
supported by previous NRC, TVA Nuclear Safety Review Board, and
TVA Quality Assurance evaluations in this area.




I-84-12-SQN-23, Inadequate Reporting of the Event to NRC

Conclusion

The subject LER was misleading in that the true nature of the leak
was not described, there was no mention of an inadequate procedure
or violation of procedures as causal factors, and the long-term
corrective actions are not adequate to correct the true causal
factors of the event.

Response

Following further review of the subject Licensee Event Report (LER)
filed with NRC on May 18, 1984, SQNP has concluded that the LER
was not misleading. The LER complies with 10 CFR 50.73.

The true nature of the leak (rate, amount, duration, its effect on
instrumentation, as well as the ferrule failure and thimble ejection)
was adequately described.

The LER did not mention inadequate procedures or failure to adhere
to procedures in conduct of the maintenance activity because the

plant did not and does not consider these to be causal factors of

the event.

The LER will be revised by submittal of supplementai information -
to the NRC to indicate the cleaning technique in use at the time
of the event will not be performed with the reactor coolant system
at temperature and/or pressure but that other available techniques
will be carefully and thoroughly evaluated prior to any future
decision to clean thimble tubes with the reactor coolant system

at temperature and/or pressure. In addition, the Office of Nuclear
Power response to this NSRS report will be included in the
supplemental LER submittal to NRC so that the full scope of
short-term and long-term corrective actions associated with all
aspects of this event are brought to the attention of NRC.
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sianl@ Mpril 19, 1984 a unit 1 incore instrumentation system thimble tube was 5
Elzle ed at SQN intc an instrument room adjacent to the reactor. The
1 ion caused a reactor coolant system leak of approximately 35 gpm at
F , and eight workers that were involved in a maintenance activity on
L thimble tube had to evacuate the instrument room because of the
e hagafds resulting from steam and high radiation. Because of the
otefitially serious nature of the event, NSRS investigated the accident to
:E_w: detefmine causes and to identify appropriate corrective actions.
L:Pus

=" The attached report indicates that there were some very positive actions
L“¢Z¢1<~ that occurred before the accident, immediately after the accident, and
Czcizgh a2 during the recovery period. These positive actions include the efforts by
5 the plant health physics staff prior to the accident in expressing
’ ,ffi%gf concerns for the radiological safety aspects of the job which ultimately
resulted in slowing the job down and an increased worker awareness of some
~—— of the hazards involved in the activity. The efforts of eight employees
involved in the accident while exiting the work area and reporting the
o accident to the plant operations staff under stressful conditions, the
,L 7 prompt actions taken by the plant operations staft to mitigate the
C?/~// accident, and the planning and implementing actions taken by those
involved with the recovery effort were all gcod examples of positive
actions associated with the accident.

}45/ q? The report does, however, identify numerous I reakdowns in the programs
“ug 5’&4 established to prevent an accident of this natire. The report indicates
that the plant staff was aware of the root cau e problem over an extended
e ijne period but had failed to correct that prcblem. When the root cause
e W oblem threatened the continued operation of ti e unit, actions were taken
without adequate consideration for safety. Nurerous program deficiencies
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