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™o events have occurred in which a loose part was identified within
the reactor coolant system of Three Mile Island, Unit #1,

late in the 1976 refueling outage, a notched pin measuring 1,288"
long and 0,545" in diameter was found in the lower grid section of
the core support assembly. A design review was conducted of key
reactor coolant system components and interconnecting system ccmponents.
The review found that ncne of the major compcnents of the examined
systems contained a pin of the type, osr of the dimensions noted, It
was further concluded that the locse pin did not occcur due to deteri-
oration of any system or component important to continued operation or
nuclear safety., The presence of this pin was not identified by the
Vibration and Loose Parts Monitoring System, However, the unscoured
condition of the pin indicated it had not mcved and therefore the
L.P.M.S. would not detect it,

Earlier in the 1976 refueling cutage, ancmalies were identified with
the reactor vessel surveillance specimen hclder tubes. Details of
the event have been documented and submitted to the USNRC. The
vibrating specimen holder and resulting fractured hclder tube were not
identified by the Vibration and Loose Parts Monitoring System, In
this case the noise created by the vibrating specimen holder was so
slight compared to the background noise that it could not be identi-
fied by our system or any other system now in use,

Vibration and Loose Parts Monitoring of the reactor coolant system
components in which a loose part could be entrapped, is provided by
eight vibration and two nuclear plant channels. The two nuclear plant
channels, placed on oppcsite sides of the re ctor core, use a wide
frequency range nuclear power channel to moritor for anchalous cyclic
differences in the core and provide reactivity related indications of
fuel pin, control rod, and core structure motion., The vibration
channels provide acoustics indication of vibration throughout the
primary loop using piezcelectric crystal accelerometer., The locaticn
in the reactor coclant system of the eight accelercmeters provide
optimum effectiveness of the system, Two accelerometers are positioned
on in-core instrument guide tubes and two more are mounted on the
lower flange of the control rod protection shroud. On each steam
generator, two accelerometers are located near the inlet tube sheet,

The piezoelectric crystal accelerometers, which are used for acoustic
monitoring, have special purpose preamps for wide band operation. The
alarm signal activates a light and a sclid-state switch when the
sration level exceeds a preset level for a specified period of time,
The nucleir plant channel circuits operate in the same manner with the
addition of a special filter to discriminate against hydraulic noise.
However, the nuclear plant filter circuit is more sensitive than the
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Once each shift, when any of the reactor coclant pumps are operating,
+<he Loocse parts monitoring cabinet is inspected for any alarm lights
which would be repcrted to shift supervision. Also, once each shift,
the vibration and loose parts monitoring channels are monitored audibly
for abnormal ncise, or an increase in noise level. A power spectral
density analysis is performed on a monthly basis by plant personnel.
Additionally, the data handling and data analysis subsystems provide
for recording, audio evaluation, and spectral analysis of selected
inputs. The use of the vibration and loose parts monitoring system
was introduced during 1973, approximately one year pricr to commercial
operation.

The alarm set points for the vibration and locse parts channels are
each set for anticipated noise levels within the reactor ccclant
system when operating at 100% power, During start-up and ccoldown,
variocus internal and extranecus ncises frequently exceed the alarm

set points. At full power cperaticn spurious alarms have been experi-
enced, but were determined to be inconsequential. There were two
occcasions, described in Part 1, when the Vibration and ILoose Parts
Moni%oring System did nct detect a locse or vibrating part.

L

A cost/benefit analysis has not been applied to the Vibration and
Loose Parts Monitoring System at Three Mile Island, Unit 1.

It is the opinion of Metropolitan Edison that the exist system will

in
provide adequate warning in the case of a vibration or l se art
problem that would be important to safety.
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