Nuclear Reactor Facility

- WORCESTER 100 Institute Road
< OLYTECHNIC Worcester, MA 01609-22R0
W [ NSTITUTE Losg it Sy

(508) K31-5234
FAX (508) 811-5680

December 11, 1990

Mr. Theodore 8. Michaels
USNRC

PDNP

M.S. 11-B-20

Washington, D.C. 20555

Dear Mr, Michaels:

This letter is in response to the incident involving the
operation of the Worcester Polytechnic Institute's Nuclear
Reactor Facility on Tuesday December 4, 1990 and reported to
NRC by myself that same evening. The enclosed report
detalls the events surrounding the incident, subseguent
analyses and actions discussed with and approved by this
facility's oversight committee, and th conclusions drawn.

To summarize, while shutdown on Tuesday afternoon
maintenance was performed on the Log-N/Period Amplifler
which required its being de-energized and removed from the
control console. Following the maintenance, the log
amplifier portion of Log-N/Period Amplifier was callibrated
and the safety system scram was observed operable for a 7.5
secend indicated period. During power ascension to 900
watts, the console operator surmised the actual rate of
power change was faster than was indicated by the period
meter., The operator then took immediate action to shutdown
the reactor.

Subsequent analyses indicate that when the log amplifler
portion of the Log-N/Period Amplifier was calibrated,the
Log-N/Period Amplifier met the Technical Speclfication
requirements for the safety system settings. During
operations that callibration drifted. Tests performed on the
Log-N/Period Ampliflier indicate the cause of the drift to be
due to inadegquate "warmup" time once the Ampiifier was re-
energized. By de-energizing and re-energizing the
Amplifier, the drift during warmup has been reproduced and
recorded on the Log-N Power recorder. The drift stabilizes
after approximately 45 minutes. A complete calibration of
the Log-N/Period Amplifier was performed on December 10.

The calibration was then checked 24 hours later on December
11 and no adjustments were necessary.

77 ZZ
- \\\
YO12200184 901~
ZDR ADQCK o?ﬁ“‘
!/
/

. 00013
18, ¢



as Ul cess ( the

ignail had changed.

ommittee and I believe we ha
)1s to ensure the problem wil
lineated in the enclosec
iat the problem whic¢
als occur in the
ower , The
enance is performed
onally tested and its
the other tw

i

vasly via

then always
to the foll

information,
U for your




w
=

’
ra
<~
e
W
=
-
O
s
-4
O

SCRIPTION OF

)

DE







ctions Bubmitted And Approved By The RHBC December

mmediate Log-N/Period Amplifier Corrective Actions:

'
) ’ ) Yoy

+ ]
'

4

sdural




All such maintenance will be reviewed at the next scheduled
RHSC meeting.

C) Mministrative Actions:

1. Provide and document additional training to all operators
cmphaoi:ing reacter kinetics applicable to the WPl Reactor.
This training will be reviewed by the RHSC at the next
scheduled meeting.

2, While maintaining a strict requirement for prompt
notification of the Commission for a Reportable Occurrence, an
effort should be made to pirovide independent review of the
circumstances and analyses leading to such a conclusion,

3. The RHSC, without preclusion of NRC reguired changes,
approves the above actions and will reviaw those actions
applicable to review at the next scheduled meeting.

Between December 6 and December 7, all vacuum tubes in the
Log-N/Period Amplifier were replaced. On the morning of
December 7, the Amplifier was replaced in the conscle and
energized for testing and calibration. When a calibration was
prrformed, the Log~N/Pericd Amplifier exhibited the same
behavior as during operations on Tuesday. There was the same
apparent drifting of the log portion of the amplifier. After
approximately one hour, the Log=N/Period Amplifier began
exhibit normal behavior with no apparent drift following
re~calibration of the log amplifier.

SUMMARY._AND CONCLUSIONS
The incident and analysis work performed on the Log~N/Period
Amplifier post reactor shutdown can be summarized as followe:

1) Follui'ing the vacuum tube replacement in the
Log=N/Period Amplifier power supply early Tuesday
afternoon, the calibration performed on the log amplifier
portion and subseguent functional tests of the period
amplifier scram both indicated the Log~N/Period Amplifier
was operabie.

2) When it was realized the system was not behaving .ormally,
the operator took immediate action to shut down the
reactor.

3) Late Tuesday afternoon, a calibration check was
performed on the lLog-N/Period Amplifier, A calibration
check of the log amplifier portion indicated it had
drifted significantly from the calibration performed 2 and
1/2 hours earlier, directly prior to start up.

4) A calibration check was next performed on the period
amplifier portion of the Log=-N/Period Amplifier. This was
done without strictly following the technical manual
procedure which requires calibration of the log amplifier
portion prior to proceeding. The period amplifier
calibration check performed in this way would indicate 1t
was out of calibration such that its safety system
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settings were less conservative than required by the
Technical Specifications.

) A calibration check of the period amplifier portion of the
Log=N/Period Anmplifier was performed again on Wednesday
morning, this time strictly following the technical manual
procedure by first calibrating the log amplifier portion
(as was the done directly prior to start uf on Tuesday).
The results indicated the Log~N/Period Anplifier met the
Technical Specification limit for the safety systen
settings at the time of start up.

6) Based on observations made when all the vacuum tubes
were replaced and subsequent observations made when the
Anplifier was dc-on.riizod and re-energized, the period
amplifier behavior which caused the operator to manually
shut down the reactor was most likely due to not allowing
the Log=N/Period Amplifier adequate "warm up" time after
the vacuum tube was replaced and the Amplifier
re-energized,

Again, it must be emphasized that when the maintenance was
performed and checks made according to Facility License
regquirements and manufacturers recommendations, there was no
indication the unit could malfunction,

This incident does however provide us the opportunity to
improve administrative controls on safety system related
maintenance and to provide improved operator training.

Lastly, as of November 15,1990, a new Log~N/Period Amplifier
was ordered from Gamma~Metrics of San Die¢d>, California., The
unit is expected to arrive at the end of February or early
March. This unit will replace what is the last original
neutron measuring channel for the reactor. Until the new unit
arrives, administrative and procedural actions taken will
provide reasonable assurance that the curreint unit will be
capable of performing its intended safety function.
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