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ABSTRACT

PURPQSE

The “Performance Indicators Program” is intended to provide selected Fort Calhoun plant peror-
mance information 1o OPPD's personnel responsible for optimizing unit performance . The information
Is presented in a way that provides ready dentification of trends and a means 1o track progress
toward reaching corporate goals. The information can be used for assessing and monitoring Fort
Calhoun's plant performance, with emphasis on safety and reliability. Some performance indicators
show company goals or industry information. This information can be used for comparison or as a
means ol promoting pride and motivation.

SCOPE

The conditions, goals, and projections refiected within this report are current as of the end of the
month being reponed, uniess otherwise stated

in order for the Performance Indicator Program 1o be effective, the following guid 2lines were followed
while implementing the program:
1) Data was selected which most effectively monitors Fort Calhoun's performance in key areas

2) Estabiished corporate goals and industry information were Inciuded for comparison

3) Formmal detinttions were developed for each performance parameter to ensure consistency in
future repons and aliow comparison with industry averages where appropnate

Comments and input are encouraged 1o ensure that this program is tailored to address the areas
which are most meaningtul to the people using the repont. Please reter comments to the System
Engineering Depanment's Test ana Performance Group. To increase personnel awareness of
Font Calhoun Station's plant performance, it is suggested that this repc. be distributed throughout
your respective depanments.

REFERENCES

INPO Good Practices OA-102, “Performance Monitoning - Management Information”
INPO Report Dated November 1984, “Nuclear Power Plant Operationa! Data”

NUMAF.C 87-00, “Guidelines and Technical Bases for NUMARC Iinitiatives Addressing Station
Black-out at Light Water Reactors”, Revision 1, Appendix D, “EDG Reliability Program” dated
April 6, 1990
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STATION NET GENERATION

This indicator shows the n. * aeneration of the Fort Calhoun Station for the reponting
month.

During the month of January 1992, a net total of 306,777 MWH was generated by the
Fort Calhoun Station. The low net generation for the months of September and October
1991 s due to the following three forced outages: 1) the station batteries replacement
outage from 9/12/91 at 2100 hours through 10/6/91 at 1114 hours; 2) a steam leak on
the drain line from a turbine control valve was repaired from 10/18/91 at 0307 hours to
10/19/91 at 1116 hours; and 3) a steam leak repair on a test pipe on the high pressure
turbine shell from 10/25/91 at 2204 to 10/26/91 at 0810.

Data Source: Station Generation Report
Accountability: Patterson

Adverse Trend:. None
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FORCED OUTAGE RATE
The forced outage rate was reponec as 7.1% for the time period from 2/1/91 to 1/31/82.

A forced outage occurred during the months of September and October 1991 when the
station batteries were declared inoperable. The generator was taken off linc on 9/12/91
and remained off line until 10/6 /81.

The generator was taken off line on October 18 & 19 due 0 a steam leak on a turbine
control valve before seat drain line. The generator was again taken off line on October
25 & 26 due 10 a steam leak from an instrument ta; un the high pressure turbine.

A forced outage occurred during the r.onth of August 1991 10 replace a failed potential
transformer [PT). This PT converted 345 KV to 120V for use in the breaker synchroniza-
tion circuit.

The 19982 Font Calhoun goal for Forced Outage Rate is 4, 5%. The 1991 goal was 2 4%.
Data Source: Monthly Operations Repont & NERC GAD Forms

Accountability: Patterson
Adverse Trend: None
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UNPLANNED AUTOMATIC REACTOR SCRAMS WHILE CRITICAL

There were no unplanned automatic reactor scrams in January 1992 The last
unplanned automatic reactor scram occurred on July 2, 1986.

The 1992 goal for unplanned automatic reactor ecrams wkle critical has been set at
zero. The 1995 INPO industry goal is one per 7,000 hours “ritical

The indus'ry median value is 1.7 scrams pet 7,000 hcurs cr.ical
Data Source: Monthly Operations Repon & Plant Licensse Event Reports (LERs!
Accountability: Patterson

Adverse Trend: None
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UNPLANM D SAFETY SYSTEM ACTUATIONS - (INPO DEFINITION)
There were no unplanned safety system actuations during the month of January 1992.
The 1992 goal for the number of unplanned safety system actuations is zero.
The industry upper ten percentile value for the number of unplanned safety system
actuations per year is zero. The Fort Calhoun Station is currently performing in the
upper ten percentile of nuclear powei plants for this indicator.
Data Source: Monthly Operations Report & Piant Licensee Event Reports (LERSs)
Accountability: Jaworski/Foley/Ronning

Adverse Trend: None
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UNPLANNED SAFETY SYSTEM ACTUATIONS - (NRC DEFINITION)

This indicator shows the number of unplanned safety system actuations (SSAs) w'ich
include the High and Low Pressure Safety Injection Systems, the Sa'ety Injectior
Tanks, and the Emergency Diesel Generators. The NRC classification of SSAs in-
cludes actuations when major equipment is operated and when the logic syste:ms for
these safety systems are challerged.

The last event of this type occurred in June 1991 when there were two anticipatory
signal stants for DG-2. The first start occurred atter a control relay was humped causing
a momentary loss of power to safetv bus 1A4. DG-2 started a second time when a
breaker trip occurred during DG-1 breaker synchronization. DG-2 was not required to
provide power 1o the cafety bus in either of these situations.

The majority of SSAs displayed above were related to 1990 Refueling Outage activities
and are currently being reviewed under the Safety System Actuation Reduction Pro-
gram. The goal of the Program is to reduce the number of SSAs at Fort Calhoun. The
19892 Fon Calhoun goal for this indicator is a maximum of three.

Data Source: Monthly Operations Report & Plant Licensee Event Reports (LERs)
Accountability: Jaworski/Foley/Ronning
Adverse Trend. None
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HIGH PRESSURE SAFETY INJECTION SYSTEM
SAFETY SYSTEM PERFORMANCE

This indicator shows the High Pressure Safety Injection System value, as defined by
INPO in the Safe! - System Performance Indicator Definitions, for the reporting month.

The High Pressure Safety Injection System value for January 1992 was 0.005. There
were 11.1 hours of planned unavailability for surveillance tests and PMOs in January.

The 1992 Fort Calhoun goal for this indicator is 0.008. The 1995 INPO industry goal is
0.02 and the industry median value (for the three year period from 7/88 through 6/91) is
0.008.

Data Source: Jaworski/Schaffer

Accountability: Jaworeki/Schaffer

Adverse Trend: None
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AUXILIARY FEEDWATER SYSTEM
SAFETY SYSTEM PERFORMANCE

This indicator shows the Auxiliary Feedwater System value, as defined by INPO in the
Safety System Performance Indicator Definitions, for the reporting rionth,

The Auxiliary Feedwater System Value for January 1992 was 0.0005.

The 1992 Fort Calhoun goal for this indicator is 0.01. The 1885 INPO industry goal is
0.025 and the industry median vaiue (for the three year penod from 7/88 through 6/91
is 0.014.

Data Source: Jaworski/Hilgenkamp

Accountability: Jaworski/Hiigenkamp

Adverse Trend: None
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EMERGENCY AC POWER SYSTEM
SAFETY SYSTEM PERFORMANCE

This indicator shows the Emergency AC Power System value, as defined by INPO in
the Safety System Performance Indicator Definitions, for the reporting month.

The Emergency AC Power System value for January 1992 is zero.

The 1992 Font Calhoun goal for this indicator is 0.024. The 1995 INPO industry goal is
0.025 and the industry median value (for the three year period from 7/88 through 6/91)
is 0.017.

Data Source: Jaworski/Ronning

Accountability: Jaworski/Ronning

Adverse Trend: None
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GROSS HEAT RATE

This indicator shows the Gross Heat Rate (GH, for the reporting month, the year-1o-
date value, and the year-end GHR for the previous 3 years.

The gross heat rate for the Fort Calhoun Station was reported as 10, 17 BTU/KWH
during the month of January 1992,

The year-to-date gross heat rate was re,.orted as 10,117 BTU/KWH.
Data Source: Holthaus/Gray (Manager/Source)
Accountability: Jaworski/Popek

Adverse Trends: Nune
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THERMAL PERFORMANCE

This indicator shows the Thermal Performance value for the reporting month, the 1892
Fort Calhoun goal, the 435 INPO industry goal and the industry median value.

The thermal performance value for the reponting mo:ith is 89.2%.

The 1992 Fort Calhoun Goal for this indicator is 99.3%. The 1995 INPO industry goal is
99 5% anu the industry median value (for the one year period from 7/90 through 6/91) is
99.0%.

Data Sourre: Jaworski/Popek

Accountability: Jaworski/Popek

Adverse Trend: None
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EQUIVALENT AVAILABILITY FACTOR
This indicator shows the plant monthly Equivalent Availability Factor (EAF), the year-to-
dawe EAF for 1892, and the EAF for the previous 3 years. The EAF for January 1992
was reported as 83%. This reflects coasidown in preparation for the 1982 refueling
outage.
The year-to-date EAF was reported as 83%.
Data Source: Dietz/Parra (Manager/Source)
Accountability. Patterson

Adverse Trend: None
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UNIT CAPABILITY FACTOR

This indicator shows the plant monthly Unit Capability (UCF) Factor and the 1995 INPO
industry goal.

The UCF was reported as 100% for the month of January 1892, As stated in 'NPO's
November 1991 publication "Detailed Descriptions of International Nuclear Power Plant
Performance Indicators and Other Indicators®, the energy losses associated with the
fuel coastdown prior to the Cycle 14 Refueling Outage are not considered when com-

puting the UCF becaus~ they are considered to be under the control of plant manage-
ment.

The 1995 INPO industry goal is 80% and the industry median value (for the three year
period from 7/38 through 6/91) is 73.3%.

The 1992 Fort Calhoun goal for Unit Capability Factor is 69.2%.
Data Source: Generation Totals Report & Monthly Operating Repon
Accountability: Patterson

Adverse Trend. None
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UNPLANNED CAPABILITY LOSS FACTOR

This indicator shows the plant monthly Unplanned Capability Loss Factor (UCLF) | the
Fon Calhoun UCLF goal for 1992, and the 1995 INPO industry goal.

The UCLF was reported as 0% for the month of January 1992.

The 1995 INPOQ industry goal is 4.5% and the industry median valiie (for the three year
penod from 7/88 through 6/91) is 8.9%

The Fort Calhoun goal for Unplanned Capability Loss Factor is 4.5%.
Data Source: Ganeration Totals Report & Monthly Operating Report
Accountability: Patterson

Adverse Trend: None
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FUEL RELIABILITY INDICATOR

The Fuel Reliabity Indicator (FRI) was reportec . 3 03 nanocuries/gram for the month of January 1062
The plant was in the "coastdown” mode for the end of full power Iite for the Cycle 13 core

The January FRI was calculated using the data from January 1 through 17. In accordance with the INPO
definition of steady state operation, the piant was at power levels above 85% during this time and the
power levels did not vary more than + or - 5% tor at least 3 deys Only the odine soncentration values
from the days that meet this steady state critera can be factored into the INPO tuel reliability indicator

Increasing values for the FRI have been observed approaching the end of Cycle 13 A number of lactors
contributed to the increase in magnitude of the FRI values

First it is normal for FRI values = "“rease over the life of a fuel cycle because of increasing reactor
coolant activity levels. This has . > sbserved through past fuel cycles at FCS, and is an industry trend

Anoth=*factor is administrative in nature, in that the required INPO method for calculating FRI changed

Thirdly, tramp uranium, |-134, is a product of past fuel failures (Cycles 7 through 9) that has plated on
raacior coolant system and vessel intemals, and on the fue! itself. Frequent power maneuvering with
operation from maximum power levels 10 much lower power levels or shutdown increased the likelihood of
releasing tramp uranium products in the coolant thus increasing activity levels normally associated with
failed fuet. ‘

Also, the reponed coolant activities, specifically the lodine values, are a direct factor into the FRI calcula-
tion. Reactor coolant activity reponting is currently under review for uniformity 10 the methods used by
other utilities.

The last detected fuel fallure was dunng Cycle 10. The FRI values observed during Cycle 10 were in the
20 10 80 nanocurie/gram range (without the density correction factor which woulkd make the FRI values
larger). There may have been one cbservable odine spike which occurred during shutdown and woukd be
indicative of fuel failure during Cycle 13 operation. An investigation is in progress as 10 the mear .9 of
this spike

A For Calhoun goa! of 0 75 nanocuries/gram will be utilized in 1982 Fort Calhoun recognizes the INPO
1995 US industry goal of 0.5 nanocuries/gram and will revise our FRI goal accordingly upon completion
of the current FRI re-evaluation by INPO and the issuance of a revised EPRI fuel raliability program.

The FRI will not be applicable while the plant is shutdown for the refueling outage in February. March and
April, and will not be reported dunng these months

Data Source Holthaus/Guhani
Accountability  Patterson/Spilker
Adverse Trend None
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COLLECTIVE RADIATION EXPOSURE (CUMULATIVE)

During January 1992, 3.975 man-rem was recorded by TLDs worn by personnel while
working at the Fort Calhoun Station. The year-to-date exposure ie 3.975 man-rem

The Fort Calhoun goal for personnel radiation exposure (cumulative) during 1992 is 250
man-rem. The total Cycle 14 refueling outage goal is 210 man-rem. The 1895 INFO
industry goal is 185 man-rem.

Data Source: Patterson/Williams (Manager/Source)

Accountability : Patterson/Lovett

Positive Trend SEP 54
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VOLUME OF LOW-LEVEL SOLID RADIOACTIVE WASTE

The upper graph shows the volume of radioactive oil and dry radioactive waste sent for
processing. The lower graph shows the volume of the monthly, the cumulative annual
total, and the year-end total of radicactive waste buried the previous 2 years.

The monthly and cumulative volumes of radioactive waste which were buried during the
month of December 1991 have been revised. These revisions are due to the delay
involved in the shipping for processing, the processing, and the burying of radioactive
waste.

Cumulative amount of solid radwaste shipped ofi-site for processing (cubic feet) 00
Volume of solid radioactive waste which was buried dunng the month of December (cubic feet) 334 1
“umulative volume of solid radioactive waste buried in 1991(cubic teet) 13345
Volume of solid radioactive wasteé which was buried during the month of January (cubic feet) 0.0
Cumulative volume of solid radioactive waste buried in 1992 (cubic feet) 00
Amount of solid radioactive waste in temporary s*orage (cubic feet) 00

The 1992 Fort Calhoun goal for the volume of solid radioactive waste which has been
buried is 3,000 cubic feet. The 1985 INPO industry goal is 110 cubic meters (3,884
cubic feet) per year. The industry median value is 115 cubic meters (4,060 cubic feet)

per year.

Data Source: Patterson/Breuer (Manager/Source)
Accountability: Patterson/Bilau
Adverse Trend: None SEP 54
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DISABLING INJURY/ILLNESS FREQUENCY RATE (LOST TIME ACCIDENT RATE)

This indicator shows the 1992 monthly disabling injury/illyess frequency rate in column
form. The 1991 disabling injury/iliness frequency rate and the 5 year average (from
1987 through 1991) of the corresponding monthly disabling injury/iliness frequency
rates are also shown.

There were no (zero) lost time accidents reported at the Fort Calhoun Station in January
1992. The total number of lost time accidents that have been reported during 1992 is

zero. The 1992 disabling injury/iliness frequency rate goal was set at 0.3 The 1995
INPO Industry goal is 0.50.

The industry upper ten percentile disabling injury/iliness frequency rate is 0.

Year  YearEnd Rate

1989 04
1990 0.5
1891 04

Data Source: Sorenson/Skaggs (Manager/Source)
Accountability: Patterson/Richard

Positive Trend SEP 25 & 26
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DAILY THERMAL OUTPUT
The above thermal output graph displays the daily operating power level during Decem
ber 1991, the 1500 thermal mege ~att average technical specification limit, and the 1495

thermal megawat Fort Calhoun goal

The power level geclined during January 1992 with End of Life power rundown prior 1o
the Cycle 14 Refueling Outage

Cata Source: Holthaus/Gray (Manager/Source)
Accountability: Patterson/Trausch

Adverse Trend: None
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EQUIPMENT FORCED OUTAGES PER 1000 CRITICAL HOURS

The equipment forced outage rate per 1000 critical hours was zero for the month of
January 1992. There were no equipment forced outages dunng January.

The most recent equipment forced outage was due 1o the station batteries being de-
cared inoperable and began in September and was carried into October 1991, In addi-
tion, two forced outages occurred during the month of October 1991: on 10/18/91 the
generator was taken off line due to a steam leak on a turbine control valve before seat
drain line; on 10/25/91 the generator was taken off line due 10 ¢ steam leak from an
instrument tap on the high pressure turbine.

One equipment forced outage occurred during the month of August 1991. The outage
was required to replace a failed potential transformer (PT). This PT convertea 345 KV to
120 V for use in the breaker synchronization circuit.

One equipment forced outage occurred in the month of January 1991 due to the De-
cember CEDM housing leak which carried outage time into January.

The 1992 Fort Calhoun goal for this indicator is 0.2.
Data Source: Monthly Operations Report & Plant Licensee Event Reports (LERs)
Accountability: Patterson/ Jaworski

Adverse Trend: None
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OPERATIONS AND MAINTENANCE BUDGET
The Operations and Maintenance Budget Indicator shows the budget year-to-date as
well as the actual expenditures for operations and maintenance for the Font Calhoun
Station.

The budget year-to-date for Operations was 6,361,000 dollars for January 1992 while
the actual cumulative expenditures through January totaled 5,434,188 dollars.

The budget year-to-date for Maintenance was 1,008,7"0 dollars for January 1992 while
the actual cumulative expenditures through January toi..ed 1,079,674 dollars,

Data Source: Gleason/Parent (Manager/Source)
Accountability: Scofield

Adverse Trend: None
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EMERGENCY DIESEL GENERATOR UNIT RELIABILITY

Thig bar graph shows three monthly indicators pertaining to the number of failures that
were reported during the last 20, 50, and 100 emergency diesel generator demands at
the Fort Calhoun Station. Also shown are trigger values which correspond to a high
level of confidence that a unit's diesel generators have obtained a reliability of greater
than or equal 10 95% when the failure values are below the corresponding trigger val-
ues. Thes? trigger values are the Fort Calhoun 1992 goal.

The demands counted for this indicator include the respective number of starts and the
respective nunber of load-runs for both Diesel Generators combined. The number of
stan demands includes 7 |l valid and inadvertent starts, including all start-only demands
and all start demands that are followed by load-run cemands, whether by automatic or
manual initiation. Load-run Yemands must follow successful starts and meet at least
one of the following criterie . load-run that is a result of a real load signal, a load-run
test expected to carry the plant's load and duration as stated in the test specifications,
and a special test in which a diesel generator was expected 10 be operated for a mini-
mum of cne hour and to be loaded with at least 50% of design load (see exceptions and
other demand criteria in the Definition Section).

The demand failure which occurred during the month of August for DG-2 was due to a
seal failure on the jacket water pump

Data Source: Jaworski/Ronning (Manager/Source)
Accountability: Jaworski/Ronning
Adverse Trend: None
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DIESEL GENERATOR RELIABILITY (25 DEMANDS)

This indicator shows the number of failures expenenced by each emergency diesel
generator during the last 25 stant demands and the last 25 load-run demands. A trigger
value of 4 failures within the last 256 demands is also shown. This tngger value of 4
failures within 25 demands ¢ the Fort Calhoun goal for 1991

it must be emphasized that in accordance with NUMARC criteria, certain actions will
take place in the event that any one emergency diesel generator experiences 4 or more
failures within the lasi 25 demands on the unit. These actions are described in the
Definition Section. A Standing Crder has been drafted for the Fort Calhoun Station to
institutionalize and formally approve/adopt the required NUMARC actions.

Diese! Generator DG-1 has not experienced any failures during ‘he last 25 demands on
the unit,

Diese! Generator DG-2 has experienced two fallures during the last 25 demands on the
unit. An air damper roll pin failure occurred in July 1991, and a seal failed on a jacket
water pump in August 1991,

Data Source: Jaworski/Ronning (Manager/Source)
Accountability: Jaworski, Ronning
Adverse Trend: None
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DIESEL GENERATOR UNAVAILABILITY

This indicator provides a monthly illustration of diesel generator unavailability. The top
graph shows the diesel generator planned, unpl<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>