Omaha Public Power District

&' el

November 8, 100]
LIC-91-2751

U, 5. Nuclear Regulatory Commission

Attn: Document Control Desk

Mail Station P1.137

Washington, DC 20555

Reference: Docket No, 50-285

Gent lemen:

Subject: Licensee Event Report 91-022 for the Fort Calhoun Station

Please find attached Licensee Event Report 91-022 dated November 8, 1991, This
report is being submitted pursuant to 10 CFR 50.73(a)(2)(11). If you should
have any questions, please contact me.

Sincerely,

/

W. G. Gates ¢ A
Divisien Managor /? '
Nuclear Operations

WG/ rk )
Attachment

ct R, D. Martin, NRC Regional Administrator
D. L. Hi??inton, NRC Project Manager
R, P. Mullikin, NRC Senior Resident Inspector
INPO Records Center
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The Fort Calhoun Station (FCS) Emorgency Operating Procedures require that the Control
Room Operators and Shift Technical Advisor verify, in the event of a transient involving
a reactor trip, that reactor power is less than 107" percent and is a constant or
decreasing reading. This is accomplished via the Reactor Protective System Wide Range
Log Reactor Power Channels (NE-QQ1, NE-002, NE-003, NE-004) which measure neutron flux,
NE-001 and NE-003 are powered from station battery No. 1 via DC Bus No. 1 to 120 VAC
vital power inverters "A" and "C" respectively, or by associated 480/120 VAC bypass
transformers either from emergency diesel generator (DG) No. 1 or offsite power, 1f
available. NE-002 and NE-004 are powered from station battery No. 2 via DC Bus No. 2 to
120 VAC vital power inverters "B" and "D" respectively, or by associated 480/120 VAC
inverter bypass transformers either from DG-2 or offsite power, if available. These
power indication channels measure reactor power by measuring neutron flux leakage from
the reactor vessel. The fission chamber detectors are mounted at intervals of
approximately 90 degrees around the outside of the reactor vessel. Two detectors and
their signal cables in containment must be environmentally qualified tc provide neutron
flux indication in the event of a Loss of Coolant Accident ?LOCA) or Main Steam Line
Bro:k (MSLB) in containment, which would expose the detectors and cabling to a harsh
environment,

Regulatory Guide (RG) 1.97, Revision 2 “Instrumentation for Light-Water-Cooled Nuclear
Power Plants to Assess Plant and Environs Conditions During and Following an Accident",
requires wide range neutron flux indication be provided to confirm that reactivit

control is being accomplished in the event :f a Design Basis Accident (DBA)/Post gBA. As
part of this requirement, the neutron flux menitoring must be a Category 1 variable which
requires the instrumentation to be qualified for a harsh environment, be redundant, and
meet the single failure criteria.

Omaha Public Power District's (OPPD) compliance with the DBA/Post DBA monitoring of
neutron flux requirement, was defined in Engineering Study 84-07, Revision 0, "Regulatory
Guide 1.97, Rev. 2 Response" transmitted to the NRC on April 1, 1985, 1In this submittal,
OPPD stated that all four channels of neutron flux indication (NE-001, NE-002, NE-003 and
NE-004) were environmentally qualified. This position was not changed through Revision 2
of £5-84-07 dated June 30, 1987.

On May 10, 1988, a 10 CFR Part 21 "Reporting Defects and Noncompliance" report was
submitted to the NRC by the neutron flux detector/cable vendor, notifying the NRC and the
nuclear industry that manufacturing defects in the cable assembly could allow meisture
leakage, thus causing a failure of the channel. T.erefore, during the 1988 Refueling
Outage, OPPD performed leak testing on channels NE-001, NE-002 and NE-004, and the
results indicated signs of leakage. NE-003 was not tested due to its location in a high
radiation area, and conservatively, was also considered not to be gualified. On November
25, 1988, Safety Analysis for Operability (SAO) 88-01, "Unqualified Source Range Neutron
Flux Monitoring System" was issued to verify that safe plant operation could continue
until cable repairs could be made during the 1990 Refueling Outage.
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selecting cable replacement only versus cable and detector repl
forwarded to the NRC on February 9, 19
review and independent review.

result in the loss of inverters "@" and "D", as wel! as DG-2.
coupled with the loss of DG-2 and the required loss of offsite

lux indication.

outage. This review confirmed the

at 1651 hours on October 9, 1991 pursuant to 10 CFR §0.72(b)(1)

remained subcritical,

predate the August 7, 1989 issuance of PED-QP-5, Revision 0.

acement .

Single failure implications were nut investigated when this update was made.
NE-002 and NE-004 environmentally gualified, a single failure of DC Bus No. 2 could

On November 30, 1989, the decision was made to repair only NE-D0¢ and NE-004 based on
The repairs to
NE-002 and NE-004 were completed during the 1990 outage and OPPD's compliance with
RG 1.97 was revised. The applicable p;ges of ES-84-07, Revision 2, were marked up and
. This letter updated OPPD's compliance with
RG 1,97 neutron flux monitoring to include only NE-002 and NE-004,
ES-84-07, Revision 2, was not completed in compliance with procedure PED-QP-5,
Revision 0, "Engineering Analysis Preparation, Review, and Approval", including the

This change to

With only

The inverters' loss,

ower assumption, would
deenergize NE-002 and NE-004. No credit could be taken for NE-001 and NE-D03 due to
tential environment-induced failure, resulting in the assumed total loss of neutron

(11)(8B).

The potential loss of wide range neutron flux indication in a DBA/Post DBA is not
considered safety significant, as reactor safe shutdown could be achieved without this
indication. The loss of this indication would not result in the loss of any automatic
function nor would it result in manual termination of negative reactivity insertion
(i.e., safety injection, automatic RCS boration). This would ensure that the reactor

The root cause of this event is the failure to follow procedure PiD<(P-5, which is
intended to ensure that design documents of this type are preperly updated, including
reviews for technical accuracy., Failure to follow this procedure led to the single
failure criteria being overlooked. Contributing causes are lack of guidance and failure
to understand the requirements of PED-QP-5 with regard to updating analyses/studies which

On October 2, 1991, OPPD initiated an evaluation of the potential failure to meet RG 1.97
design basis requirements for neutron flux monitoring. This review was in response to
neutron flux channel concerns during shutdown for the FCS September 12, 1991 battery
ailure to meet RG 1,97, Category 1, single failure
criteria. Failure of DC Bus No. 2 in a DBA/Post DBA (i.e., LOCA or MSLE in containment)
could result in the loss of both NE-002 and NE-004, This condition was determined to be
outside the FCS design basis on October 9, 1991, Thus, notification was made to the NRC

e s
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The following corrective actions have been or will be implemented to prevent recurrence:

1. Nenconformance Report NCR 91-096 has been issued to evaluate, correct and
track the environmental qualification problem with one neutron {lux channel
associated with Batterg No. 1 (NE-OO1 or NE-<003). This will be completed
during the 1992 or 1993 Refueling Outage, depending on parts availability.

2. The failure to understand and follow procedure PED-QP-5, and lack of proper
gu{dance will be addressed in a memorandum to Production Engineering
fvision personnel, regarding the applicability of PED-QP-5 to
analysis/studies predating the August 7, 1989 issuance of PED-QP-5,
Revision 0. This memorandum will be issued by December 6, 1991.

Other LERs that have been submitted addressing design deficiencies include: 91-18,
91-10, 91-07, 91-04, 91-03, 90-25, 90-23, 90-20, 90-16, 90-09, 90-07, 90-05, 90-03,
89-24, B9-15, 89-14, 89-09, 88-33, 88-32, BB-20, 88-19 and B8-09.




