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. removing only one channel at a time from service and simulating T

ABNORMAL OCCURRENCE REPQRT

Report No. 50-261/74-22 |

Date ~ October 10, 1974
QOccurrence Date October 3, 1974

Facility H. B. Robinson Unit No. 2

Hartsville, South Carolina

Identification of Occurrence

Failure of Reactor Protection Overtemperature Channel Set No. 1 to

.generate rod stop and reactor trip signals for a simulated overtemp-

erature condition.

Conditions Prior to Occurrence

The reactor was at 100% power with all parameters normal. PT 5.1,
"Overtemperature and Overpower Channel Set 1" was being conducted.

Description of Occurrence

At approximately 0900 on October 3, 1974, Instrument and Control
Technicians began conducting PT 5.1 on Overtemperature and Overpower
Channel Set 1. I(PT 5.1 is a bi-weekly test which includes testing
the overtemperature circuitry to check if it will detect an overtemp-
erature condition and send the appropriate rod stop gr reactor trip
signal to the reactor protection logic. This is accomplished by

hot’

T fl fluxlower; and Pressurizer pressure signals to the

cold’ uxupper’

overtemperature circuitry. By varying these signals overtemperature
conditions can be simulated and the appropriate rod stop or reactor .

trip signal checked.) At 1000 it was determined that no value or




combination of values of delta T, delta flux, or Pressurizer pfessure
would result in rod stop or reactor trip signals from Chaﬁnel 1. The
technicigns immediately reported the trouble and affected repairs to
the overtemperature circuitry. Repairs were completed at 1040.

Designation of Apparent Cause of Occurrence

A signal comparator, box number TC—AlZC, had failed in the unsafe
direction. This box takes a signal computed from fluxupper; fluxlower’
Tavg’ and Pressurizer pressure; compares it with a signal derived in
the overpower circuitry, and then determines if an overtemperature
condition exists. If a rod stop or reactor trip is required, a signal
is sent to the reactor pro£ection logic from this box.

Investigation revealed that a 50 pf filter capacitor located in the
internal power supply for TC-412C, had failed. This affected the
negative (-15 volt) supply to the comparator aﬁd subsequently disabled

the comparator.

Analysis of Occurrence

To obtain a rod stop or reactor trip from the overtemperature protection
circuitry, two of the three overtemperature channels must detect an
overtemperature- condition. TFor this occurrence, Channel No. 1 failed

in the unsafe direction. Regardless of the input to this channel, no
overtemperature condition signals would‘be sent to the reactor protection
logic. Therefore, overtemper;ture protection was reduced to a two out

of two matfix from the remaining channels. Even though this is not a
desirable situation, it is nét unsafe from g reactof operation standpoint:
The minimum, necessafy circuitry_for'overtemperature protection (i.e.

the remaining two overtemperature channels) was still in operation. Had

a second overtemperature channel failed as the first did, no overtemperature
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trips would come from the overtemperature logic. However, annﬁnciators
for high fluxupper’ high fluxlower’ and low Pressurizer pfessure plus
indicators for Tavg and delta T would alert the control operator of

an impending overtemperature situation before it became serious. He
could then evaluate the situation and teke appropriate action. Since
PT 5.1 is a bi-weekly test, and theAprevious test detected no trouble
with Channel Set 1, this channel could have been out of service for

a maximum of two weeks.

Corrective Action

Repairs were made on TC-412C, the box recalibrated and returned to
service. PT 5.1 was again run on Overpower and Overtemperature Proﬁection
Channel 1 with satisfactory results. The test was completed at 1040 on
October 3, 1974, approximately forty minutes after the trouble was
detected. 1In accordance with PT 5.1 the reTaining two Overpower and
Overtemperature Channéls were tested and found to be functioning

normally.

The failure of TC-412C was due to the breaskdown of an electrical
component. It is not possible to design a test to detect the failure

of an electrica1 component before it fails. Aiso there are no indications
that the failure is the result of operatiné conditions or a generic
problem with the capacitor. Therefore, no.further corrective action

is deemed necessary at this time.

Failure Data

No previous failures of this type have occurred.



