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Gentlemen:

In accordance with 10CFR50.73(a)(2)(iv) and 10CFRS0. 73(a)(2)(1)(B), attached
is the subject report concerning procedural deficiencies which caused
nuclear instrumentation channels to be declared inoperable resulting in a
manval actuation of the reactor protection system and caused the performance
of inadequate channel functional tests,

Very truly yours,
y

E. C. Ewin
General Manager
Technical Support
and Assessment
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Attachment

cc: Regional Administrator
Region 1V
U.S. Nuclear Regulatory Commission
611 Ryan Plaza grive. Suite 1000
Arlington, TX 76011

INPO Records Center
Suite 1500

1100 Circle 75 Parkway
Atlanta, GA 30339-3064
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SUBMISSION | I;LL:M

On March §, 1980, while performing the Lo?crm-ﬁc (Log) Power Leve) Nuclear Instrumentation channe)
functions) test (0P 2006.015) in preparation for a reactor startup, two of the channels @ig not

Satisfy the requirements of the test procedure and were declared inoperable. With these conditions the
ninimum number of operable channels required by Techrica) Specifications was not met. Contro) Room
operators manuslly initiated a reactor trip by opening the resctor Trip Circuit Breakers. A bank of
Control Element Assemblies, which had been withdrawn a few inches for testing, fully inserted. On
March 6, 1980, after & review of OP 2105015, it was determined that the acceptance criteria was
incorrect. 1t was also determined that 07 2105.015 did not adequately perform & channe! functional
test as defined by Technica) Specificotions. Monthly test procedures performed by Instrumentation and
Controls (160) technicians using aifferent procedures (OF 2304 series) have the correct valuss for
channe! indications and do satisfy the requirements of a channe) functiona)l test. Functional tests of
the Log Power Leve) channels were satisfactorily performed prior to reactor startup on March 7, 1990,
using the 140 procedures,

y Approximg
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A, Plamt Status

AL the time of occurrence of this event Arkansas Nuclear One, Unit Two (AND=2) was in Mode § (Mot
Standby). Reactor Coolamt System (RCS) Em wet wgrcunu\y b4b degrees Fahrenheit ang RCS
pressure was about 2260 psie.  The Logarithmic (Lo’ Power Level Nuclear Instrumentation channe)
functions) testing was in progress in preparstion for a reactor startup following a maintenance
ovtege while in Mot Standby

B, Event Description

On March &, 1980, ot mmm{ 2007 hours, while performing the Log Power Level Nuclesr
Instrumentation channe) functional tests (OF 2105 .015), it was determined that the Technice)
Specification requirement for the minimum number of operable Log Power Leve! channels was not
setisfien. Technica) Specification 3.3.1.1 requires that & minimum of three of the four Log Power
Leve) channels be operable whenever the reactor Trip Circuit Breskers (TCBs) are ¢losed.

Prior Lo Operstions personne! commencing the Log Power Level channe! functiona) tests (OF 2106 01%),
the ‘A" Log channe! had been previously placed in a bypassed condition with maintenance in progress
on this channel. As & prerequisite to performing the functional tests of the other three channels,
ne channe! can be in & bypassed condition, therefore, 'A' channe) was removed from bypass. The
appropriste functiona) logic units for channe) 'D' were placed in bypass and the functional test
of this channel performed satisfactorily. Channel 'D' was returned Lo service and channe! 'C'
placed in a bypassed condition. The functional test on channe! ‘' wes performed, however, not
completed. Channel ‘C' was temoved from bypass and returned to service. Channe) 'B' wes placed
in bypass ang the functional test commenced. Approximately two minutes into the performan,e of

'‘B' channe) functional test, it wes determined that ‘(' channe) was Tnoperable. To comply with
Technical Specifications the resccor TCBs were opened and & shutdown margin calculation was
performed and verified to be adeguate. When the TCBs were opened, & bank of the Control [lement
Assenblies (CEAs), which was withdrawn & few inches for testing purposes, inserted fully into the
core with no other complicetions noted. After the channel 'B' functiona! test was completed, it
wab determined that channe) 'B' was also inoperable.

As & result of the failure of the functions] tests on channe)l 'B' and 'C', & review of OP 2108, 018
was performed. On March 6, 1990, AND foentified that the test acceptence criteria wis incorrect

It was also identified that the test was inadeguate as & channe) functiona) test. As defined b{
Technica) Specifications, & channe)l functiona) test for a Log Power bistable channel sha)l be the
injection of & simulated signa) into the sensor to verify operability incluging alarm and/or trip
function. The functiona' test performed using O 2105.0{5 injected a test signal which verified
proper operation of the indicating circuits (meter readouts) associsted with each channe!, however,
did not verify operability of the trip or alarm function of the channels.

The survei)lance requirements of Technical Specification 3.3.1 1 require that a Log Power channe!
functional test of esch channe! be performed monthly and prior to a reactor startup 1f not performed
in the previous seven days. The monthly tests are performed by Instrumentation and Controls (1&C)
technicians using different procedures (OP 2304 034, 2304.035, 2304.036 or 2304.037) and satisfactorily
parform the channe) functional test as defined by Technicel Specifications and have been performed

on & monthly interval as required. However, the channel functiona) tests prior to resctor startups
are performed by Operations personnel using OF 2106 018, therefe. e, this surveillance requirement

h:t nut heen satisfactorily performed prior to a resctor startup previous to the discovery of this
discrepany.

€. Root Ceuse

The Log Powwr Leve) channels are functionally tested by 1nrcﬂng 6 simulated reactor power level
signal (test signel) into the detector circuits and verifying proper response by monitoring the
resuitant inoicat'ans on contro) room instrumentation. The test procedure specifies the required
fnstrumentation resdout, (1. e., acceptance criteria) which must be observed to demonstrate proper
chanmel operstion.  During « waintenance outage in December 1889, the nuclear instrumentation
channels wore calibrates. The I&C procedures were performed and the procedure revised to reflect
the aajusitments which were made to the channels during the calibration. The Operations procedure
OF 2105 D16 wes however, not revised. As a result of not revising OP 2105.015, when the tests
were performes on March 5, 1890, the channe! ingications for 'B' and 'C' channels did not meet
the acueptance criteris specified by the procedure. Because of this procedure inadeguacy, the
channe!s were declared inoperable, resulting in an unnecessary manval actustion of the Reactor
Protection System (RPS) [JC).
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Also, o6 & result of the evalustion OF 2006 015, the procedure was fdentifies to be insdeguete as

& channel functions! test. The root couse of the inadequete procedure was Persohne) error Curin?
procedure development.  The inoividus! tesked with writing the origina) Operations channe! functiona
Lest procedure 1o be performed prior Lo reactor startups apparently oid not recognize that the

Lest procedure 010 not setisfy the reguirements of & bistable channe! functiona) test as defined

by Technica) Specificotions. Aaditionaliy, the deficiency was not 1dentified by personne) responsible
for independent reviews of safely related procedures, nor wes 1t noled Guring review ang approva)

of the procedure by the Plant Sefety Committee. The inftia) fssue of OF 2208 006 (Revision 0) was
written with the same testing methods &8 used in the gurrent revision

Two cavses were fdentified o5 & result of the initia) condition. The Tirst Couse was an isoleted
Case where & procedure was not vevised efter channel calibrations were performed. The second
Couse was determined to be personne) error during the development of the procedurs.

D, Corrective Actions

Following the giscovery of this @iscrepancy, setisfactory channe) functions) t1ests were performed
by .t‘:t u;hn;;;gss viing the applicable 2304 series procedures prior Lo the next resctor startup
on March 7, :

Normally, two procedures governed by different gisciplines (i.e., Operations and 14C) are not
used o meet similar survelllance requirements, therefore, the fallure 1o revise OF 2108, 015 after
the nuclear instrumentation channels were calibreted was an 1so)ated coase.

The plant startup procedure which directs the Operations staff to perform the channe) functions)
test on the Lo& ower channels has been revised to perform the test using the monthly 1&C test
procedures (2304 series). Therefore, in the future when & reactor startup 15 performed, channe)
functional tests will be performed which satisfy the requirements of Technice) Specifications

The AND Business Plan has established & program to perform an evaluation of the AND surve!llance
rogram to identify problem sress and develop an action plan to resolve those problems {dentified
his evaluation will be completed by May 15, 1990. Additionally, a survei)lance program whigh

will reverify and revise procedures as necessary to ensure that the procedures consistent)y
fdentify the surveillance reguirements and document operability has been established. The

scheduled completion date for this activity fs July 1, 1992,

E.  Safety Significance

The Loz Power Nuclear Instrumentation channels are part of the RPS instrumentation. The RPS
consists of logic, switchgear and other egquipment necessary to monitor selected Nuclear Steam
Supply System conditions and to effect reliable and rapid reactor shutdown (reactor trip) if any
or 8 combination of the monftored conditions reach & Limiting Safety System Setting. The system
functions are to protect the core, the fue) design 1imits and the RCS pressure boundery for
Anticipated Operational Occurrences ang unamicipated aceidents.

Four measurement channels, with electrica) and physical separetion, are provided for each parameter
vsed in the generation of trip ;1?nm. During norma) operation, with four channels operable, &
2-out+of~4 coincidence lofit of 1ike trip signals 1s required to generate a reactor trip signa).
Channe! bypasses are provided to remove a channe) from service for ma'ntenance or testing. Wwith a
channe) bypassed, the trip logic 1s converted to & 2+out-of=3 basis of Yike trip signals. When
the TCBs are closed, the purpose of the Wigh Log Power Leve) trip 13 to ensure the integrity of
the fuel cleading and RCS pressure boundary fn the event of an unplanned reactor criticality from
& shutdown congition. When the TCBs are open, the Log Power Leve! channels are used for resctivity
monitoring purposes and Control Room annuncistion in the event of an unplanned criticality.

when channels ‘B’ and ‘(' were determined inoperable, it resulted in opening the TCBs and performing
& reactor shutdown margin calculation. The results of the shutdown margin calculations were
satisfactory and *he CEAs were verified fully inserted, therefore, there were no safety concerns.

The channe) functional tests, which had been performed prior to resctor startups @10 not prove
that the trip or alarm function of the Log Power channels would actually generate & resctor trip
upon reaching the specified setpoint. The monthly channe!l functiona) tests, which adequately
demonstrated channe) function, are required to be performed any time the reactor TCBs are closed in




Fore 2062 028
WNRE Form B66A Vb Naclear Reguietory Commission
(83) . Approved OME No. 3180+ 0004

Epires: &/30/92
LICENSEE EVENY REPORT (LER) TEXT DONTINUKTION
FRETTTSV W 7YY Wm {W
! viston|
Arkansas Nuclear One, Unit Two | | r ]ﬂg; |
] .- - ; .
YOI TV Sore shace Ts Te0u T Ted, Use 800TTToneT '* ﬁ* W'H H” ' j

Nooes 1, 2, 3, 4 or & 1 15 vessonable to sssume that channe) functions) Lests had been satistactorily
Performed within 30 cays prior 1o each reactor startup.  There 15, therefore, & high probapility
thet an avtometic reactor trip would have cccurred 11 & high power leve! hat ocourred on the Log
Power chatne)s.  Adgitione)ly, with the ava'lable Contro) Room monitor! Instramentetion, appropriste
gornov SCLIon (1.0, manua) Lrip of the reactor) woult be tewen 11 a high power level were Lo

Ve OCcurred

When the Log Power Leve) channels were tested using the 160 procudures (2304 series) prior to the
FRACtor SLATLUp on March 7, 1980, each channe! functioned properly. Therefore, 1t can be conc)uded
that the Log Power channels would have performed their safety Tunction and this congition wes not
sefoty significam.

F. Bests for Reportability

This event is n:on»\o pursuant Lo J0CFRE0 T8(a)(2)(1v) as & manua! actustion of an Engineered
Setety Feature $ §6), 1., Reactor Protection System.  This condition 1s also reportable
pursuent to J0CFRE0. 78(a)(2)(1)(8), operation prohibited by Technica) Specifications. Technica)
Specitication €.0.3 stetes that failure to perform & surve')lance within the specifisg time
Interva) shall constitute & failure to meet the uperabi)ity requivements for & Limiting Congition
for Dperation.  Although channe) functiona! tests were performed 8t the required time ntervals,
the testing was fnatequate. On March 6, 1980, at roximately 1045 hours, the NRC was notified
via the ENS of the manua) reactor trip pursuant to JOCFRE0. 72(b)(2)(11).

6. Asgitions) Information

Similar events in which & personne) error has resulted in procedurs) geficiencies have been
mo‘:t.’:o:ao :ooogwwoos-oo. S0+ 368/86-015-00, 50~ 368/86~016-00, 50+ 368/69- 00900 ang

The 10CFRB0. 72 notification was not made in a timely manner 'o\\wfng the apening of the reactor
TCBs becavse 1t was not consioered to be & manua! actustion of the RPS by Operstions personne)
who were performing the reportability determination of this event. After further evalustion of
the circumstances, ft was concluded that the event constituted & manvel actustion of the RPS.

To enhance the current process veed in evaluating events or plant conditions for reportabi ity
training will be provided for Operations personne) on J0CFRE0 72 reporting criteria. The
training will be completed by June 22, 1990

Energy Industry ldentification System (£115) codes are igentified in the text as [%x).




