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constraints; the Bistables were then declared operable.

surveillance requirements into FCS Surveillance Test procedures,

Procedures have been implemented to calibrate and test the Level

On April 17, 199] with the plant at 70% power, the Level 1 Bistables on the
Power Range Safety Channel Nuclear Instrument units (A thru D) of the Reactor
Protective System (RPS) were declared inoperable due to the bistables not being
tested monthly pursuant to a Technical Specification (TS) Interpretation of TS
Table 3-1 requirements. However, the RPS trip units were detert ined to be
operable. Subsequently, the interpreted requirement for moathly surveillance
of the Bistables was determined to be invalid based on system design

This event was caused by the existance of inappropriate TS surveillance
requirements for the Level 1 Bistables since initial issuance, and by
inadequate documented verification of the incorporation of all applicable TS

prior to reactor startup. The affected TS Interpretation will be changed. A
Technical Specifications Verification Action Plan is being implemented.

] Bistables
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The Fort Calhoun Station (FCS) Unit No. 1 Reactor Protective System (RPS) helps
ensure that design 1imits are not exceeded. The RPS consists of four
instrument channels (A thru D) with twelve Trip Units (TUs) per channel. The
channels continuously monitor critical plant parameters. and will cause 2
reactor trip if the same TU on 2 or more of the 4 channels deviate freon a
preselected setpoint.

Four ex-core Nuclear Instrumentation (Nl) Power Range Safety Channels (PRSC)
and four ex-core NI Wide Range Lo?arithm;c Channels function to provide an
input to the RPS, and provide neutron flux indication from source levels to
full power., Each PRSC NI contains a Level 1 Bistable assembly which
enables/d sables various RPS trips at about 15% piwer. Each Level 1 Bistable
serves to:

Enable/Disable the Loss of Load (LOL) trip (TU #10 on each RPS channel)
when reactor power increases/decreases,

Enable/Disable the Axial Power Distribution (APD) trip (TU #12 on each
RPS channel) when reactor power increases/decreases.

Disable/Enable the High Power Rate-of-Change (SUR) trip (TU #2 on each
RPS channel) when reactor power increases/decreaces.

At power levels above 15%, the Bistable can be verified to be in the tripped
condition by front pane! indication in the control room.

The LOL trip is an anticipatory trip provided to limit the increase in Reactor
Coolant System stored energy caused by the loss of normal steam removal from
the steam generators, A 1imit switch on each of four turbine stop valves opens
when the valve comes off its open seat, providing input to each valve's
respective RPS channel A thru D. The LOL trip 15 automatically disabled below
15% power to allow reactor startup and heatup of the secondary system prior to
putting the Main Turbine Generator on-line.

The APD trip Brotects a%ainst unsuitable axial power distributions to ensure
that neither Departure from Nucleate Boiling Ratio (DNBR) nor maximum )inear
heat rate limits are exceeded. The APD trip utilizes the PRSC Nl system to
develop a signal that describes the relative power distribution between the

v er and lower elevations of the reactor core. The APD trip it automatically
d" .abled below 15% power due to instability concerns with the PRSC NI system at
low power and the fact that no local power density limits would be threatened
below this power level.

The SUR trip is another anticipatory trip to limit the rate of power increase
during an uncontrolled Control Element Assembly withdrawal or boron dilution
incident at low power. The SUR trip receives an input from the Wide Range NI
system. The input signal ‘s compared to fixed setpoints which would generate a
trip if exceeded. The SUR trip is automutically disabled above 15% power due
to other installed RPS TUs (i.e., High Reactor Power Level trip and Thermal
Margin/Low Pressure trip) providing adequate protection,

Since the LOL and SUR TUs are anticipatory in nature and redundant to one or
more other RPS TUs, they are not taken credit for in the Fort Calhoun Station
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{FCSA Safety Ana1gsis as outlined in the Updated Safety Analysis Report (USAR).
he APD trip is, however, required to function to ensure excessive axial
Beaking will not cause fuel damage. The APD trip is taken credit for in the
SAR and thus has specific setpoints outlined in the FCS Technical
Specifications, Section 1.3, Lim‘ting Safety System Settings for the FPS,

The custom FCS Technical Specifications (75) also establish general
requirements for Surveillance Testing to ensure the necessary quality of
systems and components 15 maintained. Item 1 of TS Table 3-]1, Minimum
Frequencies for Checks, Calibrations, and Testing of Reactor Protective System,
requires that PRSC NIs be calibrated and tested monthly (at least once per 31
days); the surveillance method is noted as "internal test signal to verify
triﬁs. alarms, permissives and auctioneer circuits." There 1s similar

met odo]o?y wording (e.g., "power level permissives") in Item 2 of the same
table, which applies to the Wide-Range Logarithmic Neutron Monitors. This
wording has existed since initial issuance of the TS in 1973.

During an upgrade of the Surveillance Test procedures used to satisfy the TS
Table 3-1 requirements for the PRSC and Wide Range NI systems, a clarification
on the use of the wording "permissive" and "power level permissive"” was sought.
The clarification was needed to resolve an issue concerning the legic
permissive which-enables Rod Withdrawal Prohibit, a feature which inhibits all
Control Element Assembly outward motion upon receipt of 2 out of 4 High Power
or SUR pretrips. Since Rod Withdrawal Prchibit is not an RPS function, the
interlock is not tested per 7S Table 3-1. To provide guicance, Technical
Specification Interpretation (7SI-90-02) was written and was approved on
December 17, 1990. Although this was not the main intent, TS1-50-02 noted the
use of the "permissive" terms as the functional trip bygasses occurring at 1.0
E-4% and 15% power levels, which corresponds to the enable/disable function of
the Level 1 Bistable of the PRSC NI system.

The upgraded surveillance procedures were approved by the Plant Review
Committee on January 10, 1991. During a subsequent review for the upgrade of
related procedures, it was discovered that provisions did not exist to
calibrate or test the Level 1 Bistables to ensure actuation at 15% power, which
conflicted with the guidance in TSI-90-02. Further investigation revealed that
provisions for calibration of the Bistables had not been included in any plant
procedures since initial commercial operation.

On April 17, 1991 with the plant at 70% power, the Level 1 Bistables on PRSC NI
units (A thru D) of the RP3 were declared inoperatle due to the bistables not
being tested monthly as required by 1S Table 3-1, based on the guidance in
T181-90-02. However, the RPS trip units for LOL and APD were considered
operable based upon the following:

The Monthly Surveillance Test for the APD TUs had been successfully
performed for each month. Thic verified that the TUs perform their
required functions with simulated inputs.

The Level i1 Bistable indicating lights were 1it, indicating the
bistables had tripped, which verified proper actuation for the >15%
power condition at that time,
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The Main Turbine LOL Test, which is required to be performed prior to
reactor startup, was successfully completed during the last refuelin?
outage, and verified Bistable operation above and below a simulated 15%
power signal.

Operability of the Level 1 Bistable was verified indirectly during the

last plant startup/power ascension via Operating Procedure #3 (OP-3),

Hot Standby to Minimum Load. OP-3 procedurally directs Operations

Eersonnel to verify no LOL trips are enabled prior to putting the Main
lectrical Generator on line at approximately 12% power.

0 erabi]it{ of the Level 1 Bistable was also verified indirectly during
the last plant shutdown via Operating Procedure #5 (OP-Fi. Plant
Shutdewn. OP-5 procedurally directs operations personnel to verify LOL
and APD trips are disabled, while verifying the SUR is enabled when at
10% power. The Bistables were observed to reset between 12.6% and 13.5%
power which prompted a Maintenance Work Order to be written to
recalibrate the bistables to reset at 15% power.

Based upon these factors, there was reasonable assurance that the APD, LOL, and
SUR TUs would function as designed. Of the affected TUs, only APD 1is
associated with a TS Limiting Safety System Setting. During gower changes,
power distribution is closely monitored and is maintained well within the
required limits.

An investigation was initiated to determine if the Level 1 Bistables could be
calibrated or tested duri i outa?e or while at power. The investigation
révealed that the bistabl. .an in fact be tested and calibrated when the
reactor is shutdown by injecting a simulated 15% power signal via installed
circuitry on the RPS. However, there are no appropriate means to check the
bistable setpoints at power via internal test signal. It would be necessary to
disconnect both the upper and lower neutron detectors from the PRSC NI drawers
on the RPS. Neither the USAR nor the TS provide for this.

Combustion Enaineering Standard TS were reviewed to determine if specific
Surveillance Requi-_.ents existed for equipment similar to the Le 7 |
Bistables. Stand rd TS have requirements for testing of operatic:... bypasses
which include the Level 1 Bistable function. They require only a functional
check every 18 months and a logic check within 82 days prior to reactor

startup.

Even though the Level 1 Bistables can not be tested or calibrated while at
power, there is reasonable assurance that they would perform their design
function based on observations of past performance during startups and
shutdowns. Furthermore, since there is not a provision to test these bistables
on a monthly basis at power, it was concluded that the TS never intended them
to be tested as such - 9 that the FCS TS Table 3-1 monthly requirement to "Test
and Calibrate” the Pk. NI "permissives” should not apply to the Level |
Bistable, The TS51-90-02 definition of "Permissives" and "Power Level
Permissives” was invalidated to the extent that it does NOT include the Level |
Bistables on the PRSC NI system. Thus on April 23, 1991 the Level | Bistables
were declared operable. Because of the Technical Specification compliance
aspects, this event is being reported as a voluntary LER,
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it was discovere
on a monthly basis, which seemed to be a violation of TS Table 3-1 as

TSI was inappropriate. Furthermore, the setpoint of 15% has never been
established or formally checked during outages.

Reasonable assurance that the TUs (SUR, LOL, and APD) which receive an

for the APD TUs verify that they will perform their design function.

to be placed in the tripged condition), it would require two APD TUs to be
disabled by the Level |

to trip the reactor on an unsuitab
past reliability of these Bistables, this is deemed highly unlikely.

<15% power would result in reinstating both the LOL and APD trips while
disabling the SUR trip. Sin~e the SUR trip 15 not required for accident

considered negligible.

This event wis caused by the existence of inappropriate TS surverllance
requirements for the Level ] Bistables since initial issuance, and by

Table 3-1 and issuance of erronecus guidance in TSI-90-02.

provisions
frequency,

The event was significant because part of the RPS was declared inoperable when
that the Level 1 Bistables had not been tested or calibrated

interpreted by TSI-90-02. It was later determined that the Bistables cannot be
tested or calibrated while at power and that the corresponding pertion of the

enable/disable signal from the Bistables are operable is based upon successful

completion of each TU's Surveillance Test either monthly or during the last

refueling outage. Of the TUs affected by the Level 1 Bistables, only the APD

TUs have TS Limiting Safety System setpoints which are taken credit for in the

safetg analysis for core protection. Successful completion of the monthly test-
e

Protection is also assured due to power distribution being closely monitored
and maintained well within required limits during power changes. The other twe
TUs are anticipatory in nature and are redundant to other installed RPS trips.

In the unlikely event that one of the Level ] Bistables was to inadvertently
disable an APD TU on one of the four installed PRSC NI channels while >15%
power, core protection would still be assured since two of the remaining three
APD TUs could still cause a reactor trip. Even with the TS allowed bypass of
one APD TU éup to 48 hours without active maintenance before the TU would have

istables %whi]e >15% power) before the RPS would fail
e axial distribution of power. Based on

Power failure to a Level 1 Bistable causes it to fail in the tripped position
which is the normal condition for >15% power. Power failure to the bistable at

mitigation as outlined in the safety analysis, and the other two trips are not
required for protection at <]5%, this failure’s effect on reactor protection is

inadequate Jocumented verification of the incorporation of all applicable 1§
surveillance requirements into FCS Surveillance Test procedures. This resulted
in uncertainty over the meaning and applicability of the "permissives" term in

Procedures $IC-CP-01-0005. -006, -007, & -008) have been issued which include
or calibration and testing of the Level 1 Bistables on a Refueling







