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BTATION FOSBITION OF CHANNEL PUNCTIONAL TESTING

With the implementation of ITS, there have been two interpretatlions
of the test requirements for "CHANNEL FUNCTIONAL TEST". A channel
&8 Garired in the UFSAR section 7.1.%5 is "...an arrangement of one
or more sensors and associated components used to moniter plant
variables and produce discrete outputs used in logic. A channel
terninates and loses its identity where individual outputs are
combined in logic." Bee figure UFSAR 7.1.1.

A channel functional test as detined in Tech Specs "shall be the
injection of a simulated or actual signal into the channel as close
to the sensor as practicable to ver.fy operability, 1nc1uaing
roguirod alarm, interlock, display, and trip functicns and channe

failure trips. The CHAXNEL CTIONAL TEST may be performed by any

series of sequential overlapping or total channel steps so that the
entire channsl is tested."

The different interpretations impact the development of the
quarterly functional test where the discrete output is the
actuation of a relay used in the associated logic. One school of
thought is that all contacts off the first hit relay must be tested
(i.e. all contacts off the relay actuated constitute the end of the
channel) . The other school of thought is that the channel
functional test ends at the first relay coil as would be the case
if figure 7.1.1 vere literally applied.

A review of the histc. .cal data associated with the original Tech
Spacs indicates that the primary purpose of the functional testing
vas to determine that components in the channel would respond to
the monitored variables and produce the expected output. The
expected cutput was/is the actuation of one or more relays outside
the instrument. That tha jinstrument or bistable device was
intended to be tested by the functional test was clear in the
original Peach Bottom Tech Spec Bases. They provided an explanation
about the different sensors used ard the reliability of the gensors
or bi-stable devices used and the method of detection of failures.
They also provided a methodology by which tha fraguency could be
extended based on the number of instrument failures during the test
interval. Tha "inatrument® oparability was demonstrated when the
associsted relay coil in the logic was energized/de-energized and
the relay was actuated. Modifications to the instrumentation
increased the reliability of the sensors and changed the
configuration to include "trip unite", With this modification cane
& change to the definition that allowed the injection of a
sinulated signal "as close to the sensor as practical®. This also
allowed the extension of the sensor test frequency, typically to
the refueling cutage calibratio-.

In the previcus version of rech Spece, the title for the term under
discussion was "Instruvunt or Channel PFunctional Test" using the
terme "Instrument®™ »-L "Channel™ eynonymoucly. Additionally, the
UFSAR Channel de”.nition states "loses its identity when combined
in logio®. I. can be seean by review of the UI'SAR figure 7.1.1 that
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the channel includes the relay coil for the contacts used in loglc
and not the contacts themselves. This is made clear through a
review of other figures in thc T FSAR.

The figures that show a wsingle sensor provide the slomplest
illustration of this (Figure 7.2.10). (Figure 7.2.10 and the
remainder of the tigures menticned in this part are attached).
Figure 7.2.11 shows a configuration vhere there are eight channels.
“we channels (one in each RFS eysten) are actuated by the sane
device (2 single Turbine Stop Valve). In the case where the stop
valve position is changed to cause a trip runction (as woulid be
required by the functional test) both channel trip functions must
be included in the test. Figure 7.3.7 shovws a configuration where
four saparate sensors are combined into one channel such that all
four sensors must be demcnstrated capable of producing the channel
trip to have a complete functicnal test of the channel.

Partial grint of M-1-§-65 shows a configuration where the
LT~2-3-3-72A provides input to the nicroprocessor. The ocutput of
the mnicroprocessor then energizes/actuates relays in various
logics. functional test of the channels associated with the
instrupent (LT=72A) would include actuation of all first hit relays
dowvnstream of the microprocessor. XS-2-2«3~116A OUTPUT D, is used
directly in logic. There is no relay actuation that can be checked
to verify microprocessor output change of state. Therefore, the
logic contacts must be verified as part of the test.

In all but one case abcocve (XS-2-2-3-~116A OUTPUT D), the channel
ends vith actuation of the first relay with contacts used in the
logic syotem. Once the relay has been actuated, the reliability of
the testable part of the channel has been demonstrated. The
reliability of the remainder of the logic systenm is based on the
reliability of the relays and not the instruments. Because the
probability of failure of one contact on the relay is no different
than the probability of failure of another contact on the sane
relay, the test freguency for all contacts should ba the sane.
Since the contacts used in logic (satisfying the safety function
for initiation logic) are required to be tested in accordance with
the logic system functional tast frequency reguirenment, all
contactes off the same relay should, at a minimum, be tested at the
sane frequency.

The conversion to ITS did involve "intended license changes”.
These were identified as either "more restrictive" or "“lass
restrictive changes”. Other changes were to be "administrative" in
nature and not considered a change of intent. The change in the
definition of channel functional test was identified as
adninistrative and therefore doas not constitute a change in
testing requirements. Additicnally, modifying tests to comply with
the definition that includes all ocontacts would require
considerable test equipment and time, both of which weuld not be in
sccordance with the guidance in the TEFE-338 dcooription of
functicnal test.



Therefore, based on the design of the plant and the licensi

basis, any positive indication that the relay(s) used in the logic
uhan?od state is sufficient to satisfy the channel functional test
requirement. Positive indication for the purposes of testing is
the change o[ wtate of at least one contact on the ralay as

indicated by a VOM, alarm, indicating light, or slave relay
actuation.

Based on the sbove information, It is the Stat.or’s positlon that
Channel Punctional Tests will verify actuation ¢' .LL first hit
relays (i1.s. relays with contacts that either dis ctl, or through
logic provide a protective action eignal), The v.e* pill verify
the setpoint is within the allowable value identiils< in Tech Spec
vhere possible (the reactor low level scran setpoint can be
Checked, the control valve fast closure scran setpoint cannot). It
is acceptable to determine relay actuation by either direct contact
actuation or siave relay cperation. How this is accomplished may
v from test to test based on the design of the system (e.g. sonme
logic desi provide indicating lights in the logic such that the
actual logic contact may be used to verify relay actuation while
others provide an alarm directly trom the relay). It is not
acceptable to verify first hit relay actuation visually but it ie
acceptable to verify slave actuation visually. For cases where the

instrument output is used directly in logic, the logic contact must
be verified.

The combination of channel functional tests and the logic system
functional test must form a complete test of required relays
and relay contacts. The station may find it beneficial to test
more than the required amocunt in the channel functional test to
simplify and minimize the size of the logic system functional test.
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