. Ente

Oper'agt¥ons

April 8, 1994
2C AND4940

U S Nuclear Regulatory Commission
Dacument Control Desk

Mail Station P1-137

Washington, DC 20555

Subject Arkansas Nuclear One - Unit 2
Docket No. S0O-368
License No. NPF-6
Licensee Event Report 50-368/94-001-00

Gentlemen

Entergy Operations, Inc.

In accordance with 10CFRS0 73(a)2)(i}B). enclosed is the subject report concerning

excore nuclear mstrumentation

Very truly yours,

Consaglt ¢, Ao
Dwight C. Mims
Director, Licensing

DCM/TES/imit
enclosure

ce Regional Administrator
U S Nuclear Regulatory Commission
Region 1V
611 Ryan Plaza Drive, S 400
Arlington, TX 7601 1-806

Institute of Nuclear Power Operations
700 Cralleria Parkway
Atlanta, GA 30339-5957

N V.l s N

9404130153 940408
PDR  ADDC

K 05000348
PDR

40




NSRS

D BY OM . 318

EXPIRES 5/31/95

ESTIMATED GURDEN PER RESPONSE 1O COMPLY WITH
THIS INFORMATION COLLECTION REQUEST: 50.0 HRS.

- LIUENSEE EVENT REPORT (LER) FORWARD COKMENTS REGARDING BURDEN ESTIMATE 10
THE INFORMATION AND RECORDS MANAGEMENT BRANCH
(MNBB 7714), U.S. NUCLEAR REGULATORY CUMMISSION,
WASHINGTON, DC  20555-0001, AND TO THE PAPERWORK
REDUCTION ~ PROJECT  (3150-0104), OFFICE OF
NT 1, WASKINGTON, DC 20503

FACILITY NAME (1) DOCKET NUMBER (2) PAGE (3)
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TITLE (4) Technical Specifications Requirements For Logarithmic Power Level Instrumentation Operability
Not Met Due To Inadeguate Post-Maintenance Test
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* LEVEL (10) 000 20.405¢a)(1)(i1) 50.36(c)(2) S0.73¢Ca)(2)(vii) OTHER
3 A 20.405¢a)(1)(iii) X | 50.73¢a)(2)(i) 50, 73¢a)(2)(viii)(A) | Specify in
20.405¢a)(1)(1v) 50.73(a)(2)(i1) S50.73(a)(2)(vii1){B) | Abstract Below
e 20.405¢a)(1)(v) 50, 73¢a)(2)¢111) i 50.73¢a)(2)(x) and in Text
LICENSEE CONTACY FOR THIS LER (12)
NAME TELEPHONE NUMBER (Include Area Code)
Thomas ¥. Scott, Nuclear Safety and Licensing Specialist 501-964 - 5000
COMPLETE ONE LINE FOR EACH COMPONE?Y FAILURE DESCRIBED IN THIS REPORT (13)
REPORTABLE REPOR™ABLE
SYSTEM P T FACT N CAUSE SYSTEM ENT MANUFACTURER
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ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten (ines) (16)

With the plant in Het Standby conditiens at the start of a refueling outage, excore
nuclear instrumentation channels were being tested for electronic nois», Whén & Jumpeér
bypassing a filter was removed from the cable of enes channel, the high voltage pin came
lonse and remained with the jumper. Without high voltage to the detector, the logarithmic
power high trip function from that channel was inoperable. Performance of the functicnal
test and comparison with other chennel ocutputs failed to reveal the condition since all
indigations were ‘ear the lower end of the scale, Ansther channel was placed in bypass
for teating:. The broken pin was found in the jumper connector while establishing test
conditions of the subsequent channel, The configuraticen of one channel in bypass and
another inoperable kBut not tripped along with having an inoperable channel neither
bypassed not tripped for greater than one hour are conditions prohibited by Technical
Specifications. The non-compliance with Technical Specifications existed for one heur and
thirty two minutes and was corrected immediately upon discovery.: The root cause was
determined to be an inadeguate post-maintenance test because connector failure was not
considered. Corfrective actions ircluded enhancement of the post-maintenance test method
and discussion with appropriate maintenance pearsonnel.

LR — L — Ry Wy = e T —— ——— ﬁ

e e e e f—









LICENSEE EVENT REPORT (LER)
TEXT CONTINUATION

[ APPROVED BY OMB NO. 3150-0106 |

EXPIRES 5/31/95

ESTIMATED BURDEN PER RESPONSE TO COMPLY WITH
THIS INFORMATION COLLECTION REQUEST: 50.0 HRS.
FORWARD COMMENTS REGARDING BURDEN ESTIMATE TO
THE INFORMATION AND RECORDS MANAGEMENT BRANCH
(MNBB 77143, U.S. NUCLEAR REGULATORY COMMISSION,
WASHINGTON, DC 20555-0001, AND TO THE PAPERWORK

REDUCTION PROJECT  (3150-0104), OFFICE OF
MANAGEMENT _AND GET, WASHING ON, DC 20203.
FACILITY NAME (1) DOCKET NUMBER (2) LER NUMBER (%) PAGE (3)
YEAR SEQUENTIAL | REVISION
Arkaosas Nuclear One, Unit Two 05000368 NUMBER NUMBER
4 OF
94 =001~ 00 e B
TEXT (If more space is requir itional copies of NRC Form 366A) (17)
Microscopic analysis of the base of the connector pin indicates that the conductor was
probably being twisted in a clockwise relative to the body of the pin at the

direction
th

time of failure. Since the design of i type of connector does not provide any
aligrment or indexing provisions to prevent rotation of the two assembled connector halves
relative te each other, it is feasible that totation of the connector locking ring during
instaliation could have resulted in the apparent "twisting" seen on the pin's base. Any
conductoy flaws at the base of the pin; such as a nick or ~ut, would make the failure of a
conductor subjected to this cyeclic fatigue more likely. It could not be determined if a

pre-existing flaw was present on this particular conductor.

The exact cause of the conductor failure at the base of the connector pin is not known and

cannot be clearly established, The most probable cause is the cyclic fatigue the
ors in these connectors can experience during installation and removal along with

possibility of a pre-existing flaw on the co

the nductor.

An evaluation of the expected logarithmic power channel indication with existing plant
conditions and high voltage failure was performed. Based upen experience with monthly
testing, the indication of approximately E~7 should not be considered abnormal.

The post-maintenance test (PMT) was not developed to verify the integrity of all

connections that were disturbed by the activity. An assumption in the development of the
PMI' was that integrity 4is not ezpected to be compromised for connections that are
specifically designeu for repeat cycles of connection. Another assumption was that the
channel output would differ significantly from redundant channels if the connector had not

been adequately re-assembled, The circumstances

level of the instrument without high veltage pre
to detect the condition; however, the root cau
inadequate post-maintenance test,

D. Corrective Actions

The channel "C" ex ¢ b le gnnector wWas r
operable status at 0328 hours on March 13, 1994,
A review of site failute report documentation

failure cf the exceore cable connectors was disco

was a unigue, isolated event and no additional

was indicated.

As ¢ method of detecting any future failures

of

of actual power level and indicated power
gent contributed to the failure of the PMT
se« of this conditivn is attributed to an

eplaced and the channel restored te an

sonducted. Ne similar instances of
was concluded that the failure
action regarding the connector

was
vered, It
corrective

these connectors, instructions for the

routine tasks to measure excore cable noisgse were revised to include a final TDR
measurement to verify continuity of the connector, The post-maintenance test for other

channels tested during thie outage in progress was revised to include this measurement.
Discussions were held with I&C Maintenance technicians of both units to emphasize the
importance of being alert for pin damage and the desire to minimize rotation of the
eonnector body when mating this type of connector.
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FACILITY NAME (1) DOCKET NUMBER (2) LER NUMBER (6) PAGE (3)
It vear SEQUENTIAL | REVISION
Arkansas Nuclear One, Unit Two 05000368 NUMBER NUMBER |
P4 =001~ - oo d
TEXT (1t

The nuclear instrumentation system and Technical Specifications for Arkansas Nuclear One
nat 1 are different from those of ANO-Z; however, evaluation of this event for
applicability to post-maintenance testing methods of Unit 1 will be completed by July 1;
1994 .

£. Satery Significance

The ANC-Z a+cident analysis contained in the Safety Analysis Report (SAR] credits the
logarithmic power high level trip for reactor protection in only one event, “Uncontrolled
Control Element Assembly (CEA) Withdrawal from a Subcritical Condition". The scenarioe for
this acecident invelves the withdrawal of CEAs from subcritical conditions. This CEA
withdrawal adds reactivity tc the reactor core and causes both the core power level and
the core heat fluw to increase. The Reactor Protective System (RPS) [JC] is designed to
prevent such a transient from resulting in a Departure from Nuclear Boiling Ratio (DNBR)
of less than 1.3 by the logarithmic power high level trip. The trip function is required
enly in operating modes below Power Operation when a powered withdrawal of CEAs could
oceur. When the trip circuit breakers are open, the logarithmic power level channels are
only used for reactivity menitoring purposes and Control Reem annuncéiaticn in theé event of
an unplanned criticality.

At the time of this event, RCS boron concentration was ajprozimately 2400 parts per
million. S8inte the plant was being shutdown and CEAg were not being withdrawn, the
ptobablility of an uncentrelled withdrawal was minimized. Channel "C" was out of bypass
thirty elight minutes longer than allowed by one action requirement. Channel "“U" was
bypassed without "C" being tripped for one hour and th rty two minutes. During this time
channels "A" and "B" remained operable; however, both channels would have besen required to
actuate a trip signal 1if a CEA withdrawal had occurred, Based on the existing plant
conditions and limited duration of the non~conformance with Technical Specifications, the
event is considered to have minimal safety significance,

F. Basis for Reportablility

Failure to place channel "C" in either the bypassed or tripped condition within one hour
after it was inoperable and removed from bypass with the reactar trip breakers closed is
prohibited by Action 2a of T8 Table 3.3-1, Failure to place channnel "C" in the tripped
conditlon pricr to bypassing channel "D" is prohibited by Action Z2e of TS Table 3.3-1,
ODperation prohibited by Technical Specifications is reportatble pursuant to
10CPRS0, 72 {a) (2) (1) (B},

78 Additional Information

There have been no previous similar évents reported by Arkansas Nucleat One as Licensee
Event Reports.

Energy Industry Identificatisn System (EIIS) codes are ldentified in the text as [xx].
The connector that failed is a MHV-coaxial, straight, rated 55 to 199 degrees Celsius,

manufactured Ly Arrow Kierulff Electronics and supplied by  Combustion Engineering
imanufacturer code C450).
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