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!'

Division of Reactor Projects - I/II
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SUBJECT: BACKGROUND DOCUMENT REGARDING CHANNEL FUNCTIONAL TEST TECHNICAL
INTERFACE AGREEMENT, PEACH BOTTOM ATOMIC POWER STATION, j
UNITS 2 AND 3 i

l

The attached document was provided by PECO Energy Company on July 16, 1996. I

The document discusses the licensee's positio regarding channel functional :

testing scope. The staff considered channel functional test practices at ;

Peach Bottom as part of a technical interface agreement request submitted by iRegion I on October 30, 1996. j

Please place the attached document in the Peach Bottom Atomic Power Station
Docket File.
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February 19, 1997

NOTE TO: Docket File
i

FROM: Joseph W. Shea, Project Managem p
Project Directorate I-2

Division of Reactor Projects . I/I |

| Office of Nuclear Reactor Regulation

SUBJECT: BACKGROUND DOCUMENT REGARDING CHANNEL FUNCTIONAL TEST TECHNICAL
INTERFACE AGREEMENT, PEACH BOTTOM ATOMIC POWER STATION,

.i UNITS 2 AND 3 i

The attached document was provided by PECO Energy Company on July 16, 1996.
The document discusses the licensee's position regarding channel functional
testing scope. The staff considered channel functional test practices at !

,

Peach Bottom as part of a technical interface agreement request submitted by
| Region I on October 30, 1996.
'

1

Please place the attached document in the Peach Bottom Atomic Power Station
: Docket File.
|
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sT&TIoM WosITIoM op osanNsL FUNCTIoMAL TESTINe

j Mith the implementation of ITs, there have been two interpretations
; of the test requirements for " CHANNEL FUNCTIONAL TEST". A channel
2 as aefined in the UFsAR section 7.1.5 is ". . .an arrangement of one

or more sensors and associated components used to monitor plant
i variables and produce discrete outputs used in logic. A channel
! terminates and loses its identity where individual outputs are
j ocabined in logic." see figure UFNAR 7.1.1.

j A channel functional test as defined in Tech Spech "shall be the
j injection of a simulated or actual signal into the channel as close
j to the sensor as practicable to verify operability, including

required alarm, interlock, display, and trip functions and channeli

failure trips. The CHANNEL FUNCTIONAL TEST may be performed by any,

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

, The different interpretations impact the development of the
! quarterly functional test where the discrete output is the
j 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)

j (i.e. all contacts off the relay actuated constitute the end of the
i 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 were literally applied.<

A review of the histc4'ioal data associated with the original Tech ;

Specs indicates that the primary purpose of the functional testing,

! was to determine that components in the channel would respond to
j the monitored variables and produce the expected output. The
i expected output was/is the actuation' of one or more relays outside
i the instrument. That tha instryment or . bistable device was
1 intended to be tested by the functional test was clear in the
i original Peach Botton Tech Spec Bases. They provided an explanation

about the different sensors used and the reliability of the Sanas3:a'

: or bi-stable devices used and the method of detection of failures.
They also provided a methodology by which the frequency could be:

extended based on the number of instrument failures during the test
interval. The "inatrunent" operability was demonstrated when the
associated 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 units". With this modification came
a change to the definition that allowed the injection of a
simulated signal "as close to the sensor as practical". This also
allowed the extension of the sensor test frequency, typically to
the refueling outage calibration.

In the previous version of rech Spoos, the title for the term under
discussion was "Instrup'i.nt or Channel Functional Test" using the,

terms " Instrument # el " channel" synonymoucly. Additionally, the
UFSAR Channel definition states " loses its identity when combined
in legio". It can be seen by review of the UFSAR figure 7.1.1 that
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i the channel includes the relay coil for the contacts used in logic
4 and not the contacts themselves. This is made clear through a
| review of other figures in the r:FSAR.
.

i The figures that show a single sensor provide the simplest
i illustration of this (Figure 7.2.10) . (Figure 7.2.10 and the
j remainder of the figures mentioned in this part are attached).
I Figure 7.2.11 shows a configuration where there are eight channels.
1 Two channels (one in each RFS system) are actuated by the same
| device (a single Turbine stop Valve). In the case where the stop
j valve position is changed to cause a trip runction (as would be

required by the functional test) both channel trip functions must
i be included in the test. Figure 7.3.7 shows a configuration where
! four separate sensors are combined into one channel such that all
| four sensors must be demonstrated capable of producing the channel
j trip to have a complete functional test of the channel.

| Partial print of M-1-S-65 shows a configuration where the
Uf-2-2-3-72A provides input to the microprocessor. The output of:

! the microprocessor than energizes / actuates relays in various
: logica. A functional test of the channels associated with the

instrument (LT-72A) would include actuation of all first hit relays
downstrema 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 above (XS-2-2-3-116A OUTPUT D) , the channel
ends with actuation of the first relay with contacts used in the
logic system. 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 systan is based on the I

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 en the same |

relay, the test frequency for all contacts should be the same. ;

since the contacts used in logia (satisfying the safety function !
for initiation logic) are required to be tested in accordance with
the logic system functional test frequency requirement, all.
eentacts off the same relay should, at a minimum, be tested at the
same frequency.

The conversion to ITS did involve' " intended license changes".
These were identified as either "more restrictive" or "less
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
administrative and therefore does not constitute a change in
testing requirements. Additienally, modifying tests to comply with
the definition that includes all contsats would require
considerable test equipment and time, both of which would not be in
mooordance with the guidance in the IREE-338 doooription of
functional test.
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Therefore, based on the design of the plant and the licensing
basis, any positive-indication that the relay (s) used in the logic
changed state is sufficient to satisfy the channel functional test
requ:rement. Positive indication for the purposes of testing is
the change of state of at least one contact on the relay as
indicated by a VON, alarm, indicating light, or slave relay
actuation.

Based on the above information, it is the stat.tords position that
Channel Functional Testa vill verify actuation 01 ALL first hit
relays (i.e. relays with contacts that either ali4ctly or through
logic provide a protective action signal). The ve Will verify
the setpoint is within the allowable value identitled in Tech spec
where possible (the reactor low level scram setpoint can be
checked, the control valve fast closure scram setpoint cannot). It
is acceptable to determine relay actuation by either direct contact
actuation or slave relay operation. How this is accomplished may
vary from test to test based on the design of the system (e.g. some
logic designs provide indicating lights in tne logic suon that une
actual logic contact may be used to verify relay actuation while
others provide an alarm directly tron the relay) . It is not
acceptable to verify first hit relay actuation visually but it is
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 ALL required relays
and relay contacts. The station may find it beneficial to test
more than the required amount in the channel functional test to
simplify and minimize the size of the logic system functional test.

.

._ .n.-- . - -_ - - - , _



; _ earn 9.Nteuras tgggg )
*-

. .

.

5

4

1

! e

*

R
B

|| |
=

P 5 F Yyt

||
si; *j

[ ]

|t Ua Vi Uc|
i

-
.

.

3: A 3: 8 ;ft ;fC
~

. . .
. . .,,.

m na.

. GLOBE!L

T4tP W$ttu A TMP 3Y5788 9

I. Ii i[

.

T
,, ,, <, ,,

M M N N

gge Pto?It'His WIfts m.

N N m e e.itat M L ' m m NEM tml ut te cts

!."c"=##' @%!:iA"' ratt.".a" J'"""'

*:,'rt|".a===:=". "
,

- .. - -

r



owgG/00~ BE 'i0iO3 FH s10'''640 6773~ ~~~ ~ ~ 'DIRILICESSING~ @ 006
~

*
.

A

1,

aas E , *

h
o

I/

y Lg le t*

i n 88iu~~ - i
Ib l-

-

l' ,| =||- E lg | 2

,,

=+I-

.
. .

E
5

e~

4. |
"

_,._r3
_

.

I
-

y
.

M
ne

l
~

,
*

I.
u

p s.8 . ..

gw - -a
g-g I

-

u I
.

|

|

|



8 B)JLl. lWfa#JW)JW6 @ 007
.

,

'.

TElrERAftet WitCecil
timCAL F 4 IETSs

2

.

uWistrassList Fact '
MM TDPERATURt ChAke(L

sfvplCAL W I Dam # ELD

<>

in yd

tu y d

is y d

138 y d

..

I

l

PesEAsapesA ESCIEUC EOGIPAApr
PEAOf BOffedt A70AMC POWE MAnopf

userte afe5
UPe&TW M884L BAMFT AIGALTSB m '

TYMCAL MAIN STEAM UNESPACE MGH |
TEMPERATURE CHANNEL !

!
|
'

nesse 7.3.7

l
.!

|
4

!
!

I

I



_ _ - ,
'

.,- ,
..

,-.

,.._._..._.R r'-'8,

._.!..i.I. I.I. .. ._

,:;>. }ur
. ei o-+= .

; y r. ym. ca .

.

,_,,( 7 ,-.. . . . . . . . . . . . .

"te,* = cat}-+,nami

sgu negamg}as+ gar
e g. g) 4.u=>
w =...g) m .i.,-

; PARTj,A,L,f,giIg g oWG. "448T'' 'm*d' E.'' U ' % d( 8 8,

!
"w 'emcWes='

!, . ", N |". C
. ...

i 3ittC
.=w w,r ep= w as

aggy igy gj :,s=5

ae =w= t}=+m=>
am {|r

u. fRL M > m.ani m
"

u.8 L C."

l

l
i

l

l

:

1

]


