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On January 23, 1987 during an extended outage, certain inadequacies involving logic
system functional test (LSFT) procedures were discovered. The ditcovery resulted
from a comprehensive assessment of the completeness and technical adequacy of LSFT
procedures that was prompted by findings identified in NRC Inspection 50-293/86-21.

The root cause was the previous interpretation of Technical Specifications
requirements for LSFT. When the original Technical Specifications were approved, \
the approach for interpreting functional test requirements was :onsistent with
existing (c.1972) industry practice. The assessment applied a more conservative
1nteI?retation of LSFT requirements that more closely reflects current industry
practice.

Corrective action taken consisted of revising (then) existing procedures and/or
writing new test procedures. The procedures were then performed prior to
refueling, and prior to startup and during subsequent operation. Corrective action
also included a change to Technical Specifications that lengthened the LSFT
interval to once per 18 months. Long term corrective action includes a study for
possible hardware improvements related to tests (e.g. LSFT) that involve the
}nstallat1on of jumpers, blocking relay contacts, 1ifting wires, or the removal of
uses.

The procedural inadequacies poseu no threat to the public health and safety. This
report is submitted in accordance with 10 CFR 50.73¢a)(2)(1)(B).
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REASON FOR SUPPLEMENT

This supplemental report is being submitted to provide the results of our
assessment of procedures used for 1ogic systems functional testing.

EVENT_DESCRIPTION

On January 23, 1987 at 1805 hours, during an extended outage, certain inadequacies
involving logic system functional test (LSFT) procedures were identified by a
spectal utility assessment team, The team was formed to assess the completeness
and technical adequacy of (then) existing LSFT procedures to applicable Technical
Specifications. This assessment was performed in accordance with our res' .nse to
NRC Inspection 50-292/86-21. The assessment consisted of establishing the
requirements (Technical Specifications and the Updated Final Safety Analysis
Report) for functional testing and comparing those requirements to (then) existing
test procedures for adequacy. As a result of this effort, technical inadequacies
in LSFT procedures were identified for the following: the Reactor Protection
System (RPS), Standby Gas Treatment System (SGTS), Control Room High Efficiency Air
Filtration System (CRHEAFS), Residual Heat Removal System (RHRS)/Low Pressure
Coolant Injection (LPCT) mode, Core Spray System (CSS), Diesel Generators (EDGS),
and Refueling Interlocks.

fFaflure and Malfunction Reports 87-35, 87-36, 87-37, 87-38, 87-39, 87-40, and 87-4]
were written to document the findings of the special assessment team. The NRC
Operations Center was notified as required by 10 CFR §0.72 on January 23, 1987 at
1822 hours.

At the time of the findings, the reactor mode selector switch was in the REFUEL
position. The Reactor Vessel (RV) head was installed and the control rods were in
the inserted position. The RV pressure was zero psig and the RV water temperature
was approximately 70 _agrees Fahrenheit.

CAUSE

The root cause for the findings was the previous interpretation of Technical
Specifications requirements for LSFT. The Technical Specification definition for
Logic System Functional Test, "means a test of all relays and contacts of a logic
circult from sensor to activated device to insure components are operable per
design intent. Where practicable, action will go to completion; 1.e., pumps will
be started and valves opened". The definition had not changed since the Pilgrim
Station Technical Specifications were originally approved and issued, When the
original Technical Specifications were approved, the approach for interpreting
functional test requirements was consistent with existing (i.e., 1972) industry
practice. The special assessment team applied a more conservative interpretation
of LSFT requirements that more closely reflects current industry practice. This
interpretation required logic systems testing to the individual relay contact level.
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Procedures are controlled in accordance with procedure 1.3.4, "Procedures". The
process for a new procedure or the revision of an existing procedure was improved
to include a review by the Procedure Controller and procedure owner, The review
includes a check of the procedure to a 1isting of the LSFT/SAA surveillance
procedures  If the procedure is a new surveillance procedure or is an LSFT/SAA
surveillance procedure, the procedure is reviewed for impact to the LSFT/SAA
database and the Master Surveillance Tracking Program.

Modifications are controlled in accordance with Nuclear Engineering Department
procedure 3.02, "Preparation, Review Verification, Approval and Revision of Design
Documents for Plant Design Changes", and Nuclear Organization Procedure B3E1,
“Control of Modifications for Pilgrim Station". The modification process includes
considerations regarding control logic and design bases, and instrument channels.
The process also includes controls for identifying the need for a new procedure(s)
and/or revision of an existing procedure(s).

The Master Surveillance Tracking Program (MSTP) is used for scheduling and tracking
the performance of periodic tasks including surveillance procedures. The MSTP is
controlled in accordaince with procedure 1.8, “Master Surveillance Tracking
Program". Ouring the refueling outage (RFO 7), surveillance procedures used for
LSFT/SAA testing were compared to applicable Technical Specifications for
surveillance interval. This review, in conjunction with the reviews performed for
the completeness and technical adequacy of the surveillance procedures, resulted in
consolidation, revision and/or the writing of new procedures. Applicable tests
were then performed using these procedures orior to initial startup

(December 30, 1988) from RFO 7. The review also resulted in corrective action
program documents (PCAQ SO 89-10 and 89-11) that were written to address
administrative and technical details concerning the LSFT/SAA database.

A change was made to Technical Specifications Tables 4.2.A, 4.2.8, 4.2.C, 4.2.D and
section 4.2 bases. The change (approved on October 15, 1990) lengthened the LSFT
interval from once per 6 (six) months to once per 18 months. The change is

cons stent with the interval in NUREG-0123, “"Standard Technical Specifications ‘or
General Electric Boiling Water Reactors", and General Electric document NEDC-31681,
"Im$:oved BWR Technical Specifications" for Boiling Water Reactors (BWR)/4, dated
April 1989,

LONG TERM CORRECTIVE ACTION
Long term corrective action includes the following:
. The Long Term Plan (item 224) includes a study for possible hardware

improvements related to tests (e.g. LSFT) that involve the installation of
Jumpers, blocking relay contacts, 1ifting wires, or removing fuses.
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SAFETY CONSEQUENCES

SIMILARITY TO PREVIOUS EVENTS

86-019-00.

Although some elements of the logic system for the related system were not
completely tested as part of the once per 6 (six) month LSFT surveillance
procedures, overall system(s) operability was routinely demonstrated via other
(e.g. monthly operability or periodic calibration or functional) surveillance
procedures. Therefore, the impact of the inadequacies was negligible.

This report 1s submitted in accordance with 10 CFR 50.73(a)(2)(1)(B).

A review was conducted of Pilgrim Station L censee Event Reports (LERs) submitted

since January 1984, The review focused on LERs submitted in accordance with 10 CFR
50.73(a)(2)(1) that involved similar surveillance procedure problems. The
fdentified related problems reported in LERs 50-293/86-012-00, 86-014-00, and

For LER 86-012-00, a QAD audit finding (DR 1466) and subsequent evaluation
vetermined that surveillance procedures for the HPCIS did not fully meet Technical
Specification 4.5.C.1.a for SAA testing.
on May 16, 1986. The Technical Specification definition for Simulated Automatic
Actuation, “"means applying a simulated signal to the sensor to activate the circuit
in question". The HPCIS surveillance tests consisted of a series of procedures
that each tested a portion of the system's circuitry, turbine/pump, and valves.
This method for testing is acceptable provided that, in the aggregate, the
surveillances te.: the circuit(s) from sensor to end device (e.g. valve).
the HPCIS tests did not include the circuitry (wires) between Panel C-939 (Cable
Spreading Room) and Panel C-903 (Main Control Room) for the HPCIS turbine steam
supply valve (MO-2301-3) and the HPCIS pump minimum flow valve (MO-2301-14). The
root cause was determined to be insufficient procedures to implement Technical
Specification 4.5.C.1.a for once per cycle SAA testing. The HPCIS surveill
procedures were subsequently revised to (fully) implement the Technical
Specification 4.5.C.1.a for SAA testing.

The determination was made while shutdown

For LER 86-014-00, an independent review of Technical Specifications implementing
procedures revealed that surveillance procedures for the RCICS did not fully meet
Technical Specification 4.5.D.1.a for SAA testing. The discovery occurred
shutdown on June 10, 1986 and was made as part of corrective actions initiated from
LER 86-012-00. The RCICS surveillance tests, similar to the HPCIS surveillance
tests, consisted of a series of procedures that each tested a portion of the
system's circuitry, turbine/pump, and valves.
wires between the relays (14A-K7A/B and 14A-KBA/B) for a low reactor water level
condition and the relays (13A-K1 and 13A-K2) that provide the RCICS automatic
initiation function. The root cause was determined to be insufficient procedures
to implement Technical Specification 4.5.D.1.a for once per -ycle SAA testing. A
(then) new procedure was written to test the subject wires.

The RCICS tests did not inc!

The procedural inadequacies posed no threat to the public health and safety.
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For LER 86~019-00, a QAD audit finding revealed that the Recirculation Pump Trip
(RPT) and Alternate Rod Insertion (ARI) features of the Anticipated Transient
Without Scram (ATWS) function was not tested monthly as specified by Technical
Specification 4.2.G for an instrument functional test (IFT). The finding (DR 1559)
occurred while shutdown on July 15, 1986. The Technical Specification definition
for IFT, "means the injection of a simulated signal into the instrument primary
sensor to verify the proper instrument channel response, alarm and/or initiating
action". Specifically, the monthly functional test (procedure 8.M.1-29) of the RPT
and ARl circuitry injected a simulated signal to the trip units instead of the
primary sensors (transmitters). The primary sensors were functionally tested and
calibrated once per operating cycle via another procedure (8.M.1-30). The cause
was the result of two factors. One factor was a Technical Specifications change
(Amendment 42), incorporating the RPT/ARI surveillance requirements, did not
consider that the IFT definition was inappropriate for the RPT and ARI features.
The other factor was tie surveillance procedure (8.M.1-29) that did not adequately
implement Technical Specification Table 4.2.G for instrument functional testing.
Technical Specification Table 4.2.G was subsequently changed for testing the RPT
and ARI features.

ENERQY INOUSTRY IDENTIFICATION SYSTEM (EIIS) CODES

The EIIS codes for this report are as follows:

COMPONENTS CODES
Pump P
Relay RLY
Switch, Pressure 63
Valve Vv
SYSTEMS
Closed Cooling Water System (RBCCWS) cC
Containment Isolation Control System (PCIS/RBIS) JIM
Control Complex Environmental Control System (CRHEAFS) VI
Core Spray System (CSS) BM
Emergency Onsite Power Supply System (EDGs) EK
Engineered Safety Features Actuation System JE
(PCIS/RPS/RBIS)
High Pressure Coolant Injection System (HPCIS) BJ
Integrated Control System (ADS) JA
Plant Protection System (Refueling Interlocks) JC
Reactor Core Isolation Cooling System (RCICS) BN
Reactor Power Control System (RMCS) JD
Reactor Recirculation System AD
Residual Heat Remc ‘21 System/LPCI 8O
Standby Gas Treatment System (SGTS) BH
Ultimate Heat Sink System (SSWS) BS
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