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PURPOSE AND SCOFE

The Institute of Nuclear Power Operations (INPO) conducted an evaluation of site activities
1o make an overall determination of plant safety, to evaluate management systems and
controls, and to identify areas needing improvement. Information was assembled from
discussions, interviews, obsérvations, and reviews of documentation.

The INPO evaluation team examined station organization and administration, operations,
maintenance, engineering support, training and qualification, radiological protection,
chemistry, and operating experience review. The team 2lso observed the actual perfor-
mance of selected evolntions, including surveillance testing. As a basis for the evaluation,
INPO used its August 1990 Performance Objectives and Criteria for Operating and Near-
term Operating License Plants; these were applied and evaluated in light of the experience
of team members, INPO's observations, and good practices within the industry.
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EXECUTIVE SUMMARY

The Institute of Nuclear Power Operations (INPO) conducted an evaluation of Tennessee
Valley Authority's Sequoyah Nuclear Plant during the weeks of September 28 and

October 5, 1992. The station is located approximately 10 miles northeast of Chattanooga,
Tennessee, on the Tennessee River. Sequoyah Units 1 and 2 began commercial operation in
July 1981 and June 1982, respectively. Both units are 1,148-MWe (net) Westinghouse
pressurized water reactor designs. Each unit operated at full power during the evaluation.

The following beneficial practices and accomplishments were noted:

Strong teamwork and cooperation among station groups, and a high degree
of worker pride.

Comprehensive monitoring and self-assessment of plant activities by station
management, exemplified by the following:

- broad use of station-specific performance measures to focus
management attention on weak areas

- use and integration of monitoring inputs from both intemal and
external sources

- periodic reviews of results to foster ownership and accountability for
performance

- integration of mdustry operating experience into self-assessment
activities

Effective use of teams trained in root cause analysis techniques to investigate
the causes of operational events.

Effective use of daily meetings, shift briefings, and work schedules that
contribute to completion of a high proportion of scheduled daily work
activities.

Reduction in the use of air-purifying respirators through application of
engineering controls and station experience.

AA4000254
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Areas in need of improvement were also identified. The following are considered to be
the most significant:

1.

Several significant aspects of plant materiel condition need improvement.
Component failures, primarily in the balance of plant, are contributing to
reactor scrams and plant transients. In addition, some recurring equipment
problems ar¢ adversely affecting system reliability. (MA.2-1)

Implementation of the equipment clearance program needs improvement to
achieve more effective personnel and equipment protection. (OP3-1)

Several long-standing chemistry equipment and instrumentation problems
reduce station effectiveness in monitoring important fluid systems,
identifying ingress of impurities that can increase corrosion, and controlling
biological fouling. (CY.1-1)

AA000255
: CG 000117



RESTRICTED DISTRIBUTION
FINAL REPORT

SEQUOYAH (1992)

Page 4

The findings and recommendations are intended to assist the Tennessee Valley Authority in
ongoing efforts to improve all aspects of its nuclear programs. In addressing the findings,
Tennessee Valley Authority should, in addition to correcting or improving specific
conditions, pursue underlying causes and issues. Additional supporting details for selected
findings are provided in Appendix II.

As a part of each station evaluation, the evaluation team follows up on responses to findings
in previous reports. Findings with response actions that are incomplete, but progressing on
a reasonable schedule, are carried forward in Appendix I to the report. In areas where
additional improvements are needed, or where response actions have not been timely, a
related finding that stands on its own merit is written. The findings from the previous
report to which the new finding is related are listed with the new finding. For this reporn,
there is one finding related to previous findings and no findings carried forward in
Appendix 1.

INPO'’s mission is to promote the highest levels of safety and reliability—to promote
excellence—in the operation of nuclear electric generating plants. The findings are based on
best practices observed in the industry, rather than minimum acceptable standards or
requirements. As a result, every worthwhile need for improvement that the team identified
has been included. INPO recognizes that many activities and practices performed by the
Tennessee Valley Authority (TVA) are routinely done well. This performance is identified
as a good practice in the report only when it is unique and warrants wide dissemination to
the industry.

The findings listed herein were presented to TVA management at an exit meeting on
October 29, 1992; findings, recommendations, and responses were discussed on
December 11, 1992, and the responses are considered satisfactory.

To follow the timely completion of the improvements included in the responses and the
Appendix I items, and any SOER recommendations evaluated as not satisfactory, including
cach red-tab SOER recommendation received subsequent to this evaluation (see Appendix
ID), INPO requests a written status report by July 1993. A final update will be requested six
weeks prior to the next evaluation.

AAO00GZ56
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TENNESSEE VALLEY AUTHORITY
Response Summary

The performance of S equoyah Nuclear Plant (SQN) has demonstrated long-term progress in
operational performance and overall plant materiel condition. Significant plant upgrades
have been implemented and industry standards of excellence achieved in a number of areas,
While overall performance has been good and accomplishments realized, areas requiring
further improvement have also been identified as a result of critical self-assessment and 2
strong desire to achieve sustained excellence in all Plant areas. Initatives in the areas
identified in the cvaluation, while not complete, will effect improvements consistent with
this objective. :

Enhancements have been and are being made to effect further improvements in plant
materiel condition. These enhancements are being expanded to include balance-of-plant
components that can contribute to reactor scrams and plant transients. To focus on
secondary plant relizability, a detailed analysis of secondary plant components has been
injtiated to ensure that these components are receiving the proper priority for preveritive and
predictive maintenance application, comrective maintenance improvements, and design
upgrades. Operations and system engineering inputs, in addition to maintenance history
mformation, will be factored into the reliability-centered maintenance program as part of
this effort. In an effort to reduce Tecurring equipment problems, plant staff members will
receive additional training, as hecessary, to improve effectiveness of troubleshooting
techniques used to identify and correct recurring component failures. Also, the leak Tepair
program js being strengthened to reduce the use of temporary leak repairs. Temporary leak
Tepairs will be corrected during the next refueling outage. Recurring temporary leak repair
conditions will be reviewed, and Tepairs will be approved by technical support.

The equipment clearance program will continue to receive close management supervision.
The senior reactor operators, who approve clearances, have received clarification of
requircments and expectations regarding equipment clearance sequencing. The site
clearance procedure has been revised to strengthen sequencing and tag accuracy. Training
on the revision will be provided to the operating staff. Additionally, the tag audit scope and
frequency will be increased. The site quality staff will perform annual reviews to verify
effectiveness of these line andits. To ensure that cognizant technicians are aware of
management expectations in using the clearance program, the maintenance and -
modifications managers have reviewed the clearance program with supervisors'in each arca.

Significant emphasis has been placed on the site chemistry equipment, programs, and
processes. Implementation of these initiatives has not progressed far enough to show
overall program improvement. In the near term, to facilitate analysis and monitoring,
additional attention by maintenance is being placed on restoration of process analyzers.
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Equipment that is obsolete has been identified, and the impact on plant operation has been
evaluated. Where necessary, additional analyzers have been utilized. The Chemistry

: Upgrade Program (CUP), which provides the comprehensive approach to chemistry analysis
and hardware improvements, is ongoing. The CUP engineering study that conceptualizes
its scope has been completed, and an implementation schedule will be developed by

" February 1993.

Actions to improve post-accident sampling system perfonmance, mitigate impurity
introduction in the steam generators, and improve control of biofouling are in progress.

In addition, a comprehensive plan' has been developed to address the knowledge weaknesses
of chemistry technicians, shift chemistry supervisors, and training instructors.

AAOGO258 g 000120
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MAINTENANCE
PLANT MATERIEL CONDITION

FPERFORMANCE OBJECTIVE: The materiel condition of the plant supports safe and reliable

operation.

Finding
(MA.2-1)

Several significant aspects of plant materiel condition need
improvement. Component failures, primarily in the balance of
plant, are contributing to reactor scrams and Plant transients, In
addition, some recurring equipment problems are adversely affecting
System reliability. Many secondary system leaks were also observed
on Unit 2. The following problems were noted:

a.

Since July 1989, equipment problems have contributed to
10 of 12 reactor scrams on both units, and balance-of-
Plant component failures were involved in eight of these
scrams. In the past year, component malfunctions
contributed to five reactor scrams, an inadvertent reactor
coolant system cooldown, and a safety injection actuation.
A recent corporate study of these reactor scrams identified
that more focused preventive maintenance may have
prevented five of the 12 scrams occurring since July 1989,
Although the reliability-centered maintenance RCM)
program focuses on improving the reliability of -
components that affect reactor safety, early studies in this
cffort did not consider components whose failure could
mdividually result in reactor scrams.

It is recognized that recent RCM studies identify
components that could cause scrams, and some preventive
maintenance recommendations for these types of
components are being implemented. Also, a scram-
reduction quality team was recently formed to identify
common causes of scrams.

The following equipment problems are bothlong-standing
and recurring:

1. The 2B-B diesel generator experienced load
fluctuations of up to 500 kilowatts in March,
September, and October 1992. Troubleshooting
following the first two events was unsuccessful in

AADCOZS5S CG 000121
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finding the cause, and concentrated on the speed
droop circuitry as the most likely problem. Through
expanded troubleshooting efforts following the third
event, a Joose connection was identified and repaired
in another portion of the speed control circuit.
Although considered as a less likely potential canse
of the previous failures, this portion of the circuit
was not physically checked during the first two
troubleshooting efforts.

2. Unit 1 experienced two inadvertent cooldown
events, in December 1991 and April 1992, when
steam dump valves spuriously opened with the plant
in a hot standby mode. The second failure involved
spurious opening of all 12 steam dump valves and
resulted in an automatic safety injection. Although
control system components were replaced following
cach event, the cause of the failures was not
specifically identified.

3.  Problems with reactor coolant system resistance
temperatare detector (RTD) signal noise caused a
Unit 2 automatic scram when two RTD inputs failed

.in different channels. A Unit 1 RTD input also

failed in September 1992, causing a momentary trip
signal. Approximately 60 RTD signal noise
problems have been experienced on both units since
1986. Although removal and examination of a Unit
2 penctration is planned for late 1993, the root cause
of the failures is currently not known.

4.  Approximately forty percent of the station secondary
chemistry instrumentation is out of service. Some of
this instrumentation is obsolete and permanently
inoperable, while other instruments are in need of
repair. These deficiencies resulted in delayed
identification of contaminant ingress into the
secondary system twice in the last eight months.

This problem is discussed further in finding CY.1-1.

c.  Many fluid system leaks were noted on Unit 2 secondary
Systems, and permanent leak repairs are sometimes not

AA000260 CG 000122
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effective or made at the earliest opportunity. Over 100
temporary leak repairs have been made on station
components. Existing leak repairs include 30 packing”
Tepairs, 14 flange repairs, and 29 other leaks requiring
installation of a sealed enclosure,

Although these Jeak Tepairs are recorded, tracked, and -
monitored, underdying causes behind the large number of
leaks have not been determined. Over 25 percent of the
secondary system components with temporary leak repairs
have had previous temporary and permanent repairs,
While not all of these components required the same type
Tepair, the recurring need for repair of these components
indicates root causes have not bean fully addressed. For
cxample, the following components have had recurring
leaks after both temporary and permanent repairs:

1. 2-FCV-005-0008, 1B extraction to moisture-
Scparator reheater (MSR) nonretumn valve, repaired
four times for leakage since 1988

2. 2-FCV-01-237, MSR B2 low power bypass valve,
repaired five times since 1990

3. 1.FCV-6-312, MSR Al high pressure drain tank
nonretumn valve, repaired four times since 1989

Over 50 known leaking Unit 2 valves which require a
shatdown 10 repair were not repaired during the last unit
outage. Of these, 18 were valves with temporary leak
Tepairs. Many of these valves continue to Jeak.

A detailed analysis of secondary plant component reliability will be
performed with particular cmphasis on those components that conld
cause a reactor trip or plant transient. This analysis will take into
consideration component failure modes, preventive and predictive
maintenance applications, corrective maintenance Improvements, and
design upgrades to effect an overall improvement in reliability.
Initial results from this analysis are expected by February 1993,
Additionally, unimplemented design upgrades are reviewed and
prioritized in accordance with the established change control process.

AA000261 CG 000123
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This process emphasizes items which most affect the availability and
operability of plant systems and components.

Troubleshooting techniques are being reviewed to identify areas
where the effectiveness of determining causes of equipment failures
and mitigating recurring component/system problems may be

. improved. The review is expected to be completed by February
1993. Based on the review results, the program will be adjusted, as
necessary, and plant staff members will be retrained.

Controls on the use of temporary leak repairs have been strengthened
10 ensure permanent repair. Temporary leak repairs will be corrected
during the next unit refueling outages. Technical support personnel
will review and approve existing recurring temporary Tepair
restoration plans by January 1993, so these plans can be implemented
during the next refueling outages. The purpose of this review is to
identify the canse(s) for the recurring need for repair, the potential
trends that indicate component service problems, and appropriate
corrective actions. Additionally, through-wall temporary leak repairs
have been reviewed by engineering for material upgrades and
predictive inspection plan improvements.

Components with active leaks that can not be repaired on-line will be
. Scheduled for repair or replacement as soon as practical during
shutdown periods.

AQ00262
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OPERATIONS
CONDUCT OF OPERATIONS

PERFORMANCE OBJECTIVE: Operational activities are conducted in 2 manner that ensures safe
and reliable plant operation. Reactor safety js a foremost consideration in plant operations.
Management policies and actions actively support this operating philosophy.

Good Practice
(0OP.2-1)

Operational communications are conducted in a clear and
concise manner. Repeat-backs are routinely performed by the
receiver to ensure that transmitted information is understood
correctly. In addition, alarms that annunciate in the main control
room are announced by a control board operator and acknowledged
by at least one other member of the control room staff. These
effective communication techniques are a result of the following:

a.

Station management has established clear guidance and
expectations for effective communications. In addition,
this guidance has been supplemented with examples of
good communications techniques and explanations of why
these techniques are important, particularly during off-
normal and emergency situations in the plant. This has
resulted in an atmosphere that promotes a desire to
communicate effectively.

Effective communication techniques are reinforced
through the use of specific examples by operations
management and training personnel during initial and
continuing simulator training and during control room
observations.

AA0COZE3 CG 000125
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PLANT STATUS CONTROLS

PERFORMANCE OBJECTIVE: Operations personnel are cognizant of the status of plant systems
and equipment under their control and ensure that systems and equipment are controlled in a manner
that supports safe and reliable operation.

Finding
(OP.3-1)

Implementation of the equipment clearance program needs
improvement to achieve more effective personnel and equipment
protection. Some tagging boundaries are incomplete, and, in one
case during diesel generator work, clearance tags were not used.
Additionally, sequencing of components is seldom used during
placement and removal of equipment hold tags. The following

a.

_ problems were noted:

Control power for a pressure switch on the 2A-A diese]
generator starting air system was not deenergized and
clearance tagged prior to switch replacement. The
technician performing the work was informed that the
switch was tagged out and that work conld begin;
however, the technician discovered that the pressure
switch was energized when the electrical leads were tested
with a voltmeter. The foreman for the work and the
technician also had not adequately checked the
completeness of the clearance.

Cormrective maintenance was performed on the 2A-A diesel
generator without an equipment clearance in place. A fuel
injector on the 2A2 engine required repair and adjustment;
however, maintenance was performed without a clearance,
since the diesel generator was tripped and the air start

valves were closed. The work arca was left unattended by
maintenance personnel for a period of time while the '
cormrective maintenance work package was developed.

Some components were found in positions different from
the requirements stated on clearance tags. Also, some
clearance tags contained inaccurate information, were
illegible, or were missing information required by the
equipment clearance procedure. Clearance tagging audits
are not identifying and correcting a number of these

AAO0COZ64
CG 000126



RESTRICTED DISTRIBUTION
FINAL REPORT

SEQUOYAH (1992)

Page 13

problems. Examples of problems noted include the

following:

1.

2.

3.
N

4.
\/

Hot water pump B handswitch on water treatment
panel 0-L-80 was in the "hand" position. Clearance
tag 1-92-21 required the switch to be in the
"off/stop" position.

The discharge vent condenser handswitch for valve
0-FCV-77-228, located on the 7.5 gpm auxiliary
waste evaporator control panel, was required to be in
the "closed” position by attached clearance tag

- 1-92-5, Available switch positions for this

component are "run” and "drain.” The handswitch
was in the "run" position, which was the desired
handswitch position.

Another handswitch located on the same anxiliary
waste evaporator panel for valve 0-FCV-77-149 was
also tagged by clearance 1-92-5. The tag required
the switch to be in the "closed" position; however,
the available positions for this component were
"recycle” and "drain." The handswitch was in the
desired "recycle” position.

Clearance 1-92-314 tags were placed on the
handswitches for the A and B alum sludge pumps.
The clearance tag on the handswitch for the B pump
did not specify the required handswitch position.
The clearance tag on the handswitch for the A pump
was illegible due to fading. After a clearance andit _
was performed, the faded tag was replaced; however,
the deficient tag on the B pump handswitch was not
corrected. Procedure SSP-12.3, "Equipment
Clearance Procedure,” requires a check of each
clearance tag for legibility, accuracy, and
completeness as part of the clearance audit process.

AAO00D0265 CG 000127
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d.  Sequencing is seldom specified or used in the placement
and removal of equipment clearance tags. The following
problems were noted: - .

1. Of124 clearances reviewed, only one specified a
sequence for the tag installation process. Several
clearances needed to specify a sequence because
both electrical and mechanical portions of pumps
were tagged. When tagging pumps, industry
practice is to tag the motor electrical power supply
before isolating the pump to prevent inadvertent

. operation of an isolated pump. Examples of these
problems include clearance 2-92-009 on the Unit 2
positive displacement charging pump, clearance
1-92-1024 on the waste evaporator feed pump, and
clearance 1-92-970 on the A refueling water
purification pump.

2.  Procedure SSP-12.3, "Equipment Clearance
Procedure,” states that the sequence blocks on the
clearance sheets should be used only if the sequence
of tagging or isolating must be done in a specific
order; however, the procedure does not clearly
Tequire sequencing or provide specific guidance to
determine when sequencing should be used.

3.  Training for operations and maintenance personnel
on the station equipment clearance program does not
address when and why sequencing is required for the
placement and removal of clearance tags.

Response Site Standard Practice 12.3, "Equipment Clearance Procedure,” has
been revised to provide enhanced guidance and processes for the
following:

2. determining the need for establishing a sequence for
installing a clearance

b.  ensuring that sequencing, when required for installing a
clearance, is correct )

AAOGDZ66 5 000128
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c.  performing quarterly verification audits of installed
clearances to provide assurance that the tags reflect
technically accurate nomenclature, that position
descriptions are accurate, and that tags have the required
information and are legible; that the Placement of the tags
is jn accordance with the required boundary; and that

- clearances are promptly removed when no longer needed

d.  ensuring clearances are used when equipment work
activities are performed

In addition to revising the procedure, a program has been initiated to
heighten personnel sensitivity to the equipment clearance process.
This upgrade program involves personnel requesting, installing,
verifying, and approving clearances, as well as individuals
performing work under a clearance. The program includes the
following:

2. Operators will be briefed on the areas needing
Improvement during the shift tumover process and will be
trained on revisions to the clearance procedure during
their next cycle of requalification training. Emphasis will
be placed on increasing personnel sensitivity to clearance
requirements and providing sequencing guidelines for the
installation and removal of clearances. :

In addition, emphasis will be placed on the individual
accountabilitics for personnel and equipment protection
associated with the clearance process.

b.  Maintenance supervisors and other personnel who work
on equipment have been trained on the benefits of the
clearance procedure. Emphasis was placed on protecting
Ppersommel and equipment in order to ensure personnel
understand management expectations for the clearance
procedure/process.

AA0Q2026"7 CG 000129
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Senior reactor operators who approve clearances will
enforce the individual accountabilities required by the
Clearance process, especially with regard to ensuring the
following:

1. Sequencing is considered and used when applicable.

2. Audits are conducted to verify the accuracy of the
clearance tags and boundaries,

3. The clearance procedure is implemented Propedy.

4.  Personnel engaged in work activities are cognizant
of the extent and/or limitations of the clearance, -

AA000268 CG 000130
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CHEMISTRY

CHEMISTRY ORGANIZATION AND ADMINISTRATION

PERFORMANCE OBJECTIVE: Chemistry organization and administration ensure effective contro)
and implementation of chemistry activities,

Finding
(CY.1-1)

(Related to CY.1-1, Appendix I, 1991)

Séveral long-standing chemistry equipment and instrumentation
problems reduce station effectiveness in monitoring important
fluid systems, identifying ingress of impurities that can increase
corrosion, and controlling biological fouling. Management has
been aware of these problems, in some cases since before 1988, but
many improvements or upgrades have been postponed or were
insufficiently effective. The following problems were identified:

a.  Many secondary system in-line chemistry monitors are
inoperable or are insufficiently sensitive to datect small
changes resulting from ingress of impurities in the
condensate, feedwater, and makeup water plant effluent.
In addition, some instrument accuracies are degraded due
to low sample flow or excessive sample temperatures.
The station has been aware of these problems since before
1988, but actions to comrect these deficiencies have been
repeatedly postponed. As a result, these in-line chemistry
monitors have not been upgraded and Tepair parts for
some instruments are unavailable, The following
instramentation problems affecting carly detection of
Impurities were identified:

1.  Approximately 40 percent of the secondary system
in-line instruments are inoperable, and
approximately 25 percent of these are ont of service
due to parts unavailability, Inoperable instruments
include Units 1 and 2 hotwell sodium analyzers, Unit
2 féedwater pH monitor, and the water treatment
makeup plant No. 2 mixed bed sodium analyzer, As

» aresult of these inoperable instruments, chemistry
techmicians collect many once-per-shift grab samples
that must be analyzed to determine system chemistry
conditions.

AAOBDZED o6 ppqay
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In February 1992, a Unit 2 condenser tube rupture
was undetected for nearly two hours. In September
1992, a Unit 2 air in-leakage transient was
undetected for over three hours. In each case,
chemistry technicians discovered the problem during
routine sampling. Early waming of the contaminant
intrusion was not provided by the installed
instrumentation.

Chemistry in-line instrument recorders, such as those
for sodium and cation conductivity, have scales
ranged for chemistry concentrations encountered
over 10 years ago. Because station chemical
contaminant levels have improved by one or more
orders of magnitude, small changes in contaminant
concentrations are too low to be indicated on some
installed instrument meters and recorders.

Sample flows to five of seven operating in-line Unit
2 secondary chemistry instruments were inadequate
based on flow meter indications. When chemistry
personnel attempted to adjust sample flow, proper
flow could be restored to only one of the five
instruments. Low sample flow can indicate sample
line blockage and result in unrepresentative samples.

Also, sample temperatures to several secondary -
system in-line instruments were observed above the
station guideline temperature of 27 degrees Celsius.
For example, Unit 1 feedwater dissolved oxygen and
hydrazine sample temperatures were observed at 33
degrees Celsius. Sample temperatures greater than
25 degrees Celsius can cause analytical errors of up

to 4 percent per degree.

Sampling and analysis of reactor coolant and containment
ammosphere using the post-accident sampling system
{(PASS) are not fully reliable due to continuing equipment
deficiencies. Problems noted include the following:

The gas chromatograph, used for containment
hydrogen analysis, was inoperable during the

AAQC02'70 CG 000132
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observed weekly sampling exercise and has
frequently been unreliable since initial installation.

2.  Distilled water for the Unit 2 PASS has insufficient
Ppressure to properly flush the sample lines. A
booster pump installation was proposed to correct
this problem, with original installation planned for -
March 1990. Installation of this pump is currently
scheduled for February 1993.

3. Flow indication for the containment atmosphere
*  sample indicates at least 20 percent flow but less
" than the desired 100 percent flow. The reason for
this discrepancy has not been identified. As a result,
sample purge times have been increased from three
to 15 minutes. Increased purge times can result in
additional radiation dose to the technician operating
the PASS.

4.  Analytical results obtained from Unit 1 PASS
samples were inconsistent with recent reactor
coolant sample results. Three of five fission product
nuclide activities did not meet the acceptance criteria
of less than a factor of two difference. Also, the
reactor coolant boron analysis result was not within
the + 50 parts per million acceptance criterion.

c. Long-standing problems with the chlorination system for
the essential raw cooling water system have resulted in
residual chlorine concentrations below the minimum
specifications for about one-third of the period from
January through August 1992. Although several upgrades
to the chlorination system were made in 1988, problems
with pump and valve inoperability and blocked
chlorination piping continue to degrade system

performance.

It is recognized that station management is aware of these problems,
and a chemistry improvement program has been developed. Actions
for this improvement program are scheduled over the next five years.

CG 000133
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Additional examples of deficient chemistry in-line monitors and
PASS equipment problems are contained in Appendix I, page 1.

- Long-term improvements in Pplant chemistry are defined in the

Chemistry Upgrade Program (CUP). The engineering study that
defines the scope of this program has been completed, and an
implementation schedule will be developed by Febmary 1993,
Additional detail regarding these upgrades will be provided in the
six-month status report.

Chemistry .Ins.'tmm entation

The following actions have been taken to ensure reliability and
availability of process analyzers:

a2  Process analyzers that were out of service have been
categorized as:

1. able to be retumned to service
2. exhibit design-related problems
3.  obsolete because of unavailable spare parts

b.  Work requests for equipment in the first classification
have been prepared and prioritized for maintenance. The
prioritized work requests will be reviewed weekly to
expedite equipment repair and retumn to service, Progress
on these repairs will be reported in the six-month statas

report.

. Equipment in the second and third classifications has been
evaluated to determine if their immediate replacement or
modification was necessary. Management concluded that
the equipment could be used "as is" for the near term and
that the ability to effectively monitor plant parameters
would not be impacted. The obsolete equipment will be
replaced under the CUP.
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The following actions have been taken to improve analytical Tesults:
2 Sample flow for on-line monitors has been adjusted to the
maximum extent practicable to achieve a 25-degree
Celcius sample temperature. Equipment that is unable to
achicvc'adcquatc sample flow cooling has been scheduled
for troubleshooting and repair.

b.  Grab samples will be used in place of on-line monitors
where temperature variations affect analytical results, The
results of grab samples which are not cooled to 25 degrees
Celsius are mathematically corrected as required by
procedures.

¢. Anon-lineion chromatograph is being used to detect and
trend early contaminant ingress.

Post-accident Sampling System (PASS)

In the arca of PASS equipment problems, vendor support has been
obtained to assist in the improvement of its operability, Outage-
required upgrades were implemented during the Units 1 and 2 cycle 5

-refueling outages. The modification to achieve as low as reasonably
achievable radiation exposures during sampling and to provide
emergency PASS facility ventilation has been completed.
Modifications have also been completed to provide a less-diluted
sample for reactor coolant system (RCS) off-gas hydrogen and
isotopic analysis. A preventive maintenance program has been
established for PASS equipment, In addition, the following actions -
will be taken on PASS:

2. Areplacement gas chromatograph will be installed on
Unit 1 in December 1992. The Unit 2 gas chromatograph
will be rebuilt or replaced by March 1993,

b.  The flow indicator will be calibrated in December 1692,
Following calibration, the PASS will be tested to verify
that representative samples can be obtained using
approved PASS procedures. :
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€. "Abooster pump will be installed to supply higher pressure
sample line flush water by February 1993 for Unit 1 and
February 1994 for Unit 2.

d.  The present method for determining boron concentrations
by ion chromatography will be changed to plasma
spectrometry. This requires a new laboratory power
supply which will be installed by October 1993,

e.  Upgrades to the RCS supply, return, and waste handling
system and the radiochemical laboratory communications
equipment will be implemented by August 1994,

f.  The RCS hydrogen and oxygen analyzers will be
upgraded by August 1994. In the interim, a backup
method of analyzing RCS hydrogen and oxygen will be
developed by April 1993,

Biofouling

Long-standing problems with the essential raw cooling water

chlorination system should be resolved by the installation of a new,

more reliable biocide injection system. This system is expected to be
" installed by December 1993.

CHEMISTRY PERFORMANCE MONITORING

PERFORMANCE OBJECTIVE: Chemistry parameters and conditions are monitored, and identified .
problems are resolved.

Finding Chemistry data review and evaluation frequently do not identify
(CY.7-1) and resolve some system chemistry problems and data anomalies.

The following problems were noted:

a.  Chemistry data from steam generator sludge lancing
during the last refueling outage on each unit indicated
over 1,500 pounds of iron were deposited in Unit 1 steam
generators, and over 700 pounds of iron were deposited in
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Unit 2 steam generators. The sources of this iron have not
been identified. Secondary system mass balance data is
unavailable to indicate sources of iron transport. The
station is performing a study of feedwater PH effects on
corrosion product formation; however, only major
feedwater flowpaths are being monitored. It is recognized
that some feedwater and condensate flowpaths, such as
feedwater heaters, lack installed sample points; however,
Increased system sampling or other steps are not being
taken to determine the system sources of iron corrosion.

Some data anomalies in primary chemistry samples taken
during steady state conditions are not investigated or
explained. Examples of significant unexplained primary
chemistry data changes include changes of several
hundred to several thousand pereent of nuclide activity in
reactor coolant, reactor coolant boron changes of 30 to 65
ppm, and a reactor coolant tritium increase by a factor of
three during shutdown conditions. These anomalies can
indicate problems with sampling and analysis techniques
or problems maintaining desired chemistry conditions.

Secondary system chemistry data indicated problems with
materiel condition or operation of the makeup water
treatment plant. However, analysis and resolution of these
indications has not been performed. The following
problems were noted:

1. Over an eight-day period in September 1992, the
makeup water effluent sulfate concentration .
exceeded the station limit of 2 ppb, reaching as high
as 11 ppb. This problem was not promptly
identified and corrected. Sulfate entering the steam
generators is known to concentrate in crevices and
contribute to intergranular corrosion and cold leg
tube thinning.

.. 2.-, . Chemistry data from samples of makeup water
system mixed bed demineralizer effluent show
breakthrough of sulfate and chloride ions, but not
silica. Since silica has weak ionic properties, sulfate
and chloride without silica breakthrongh is unlikely.

AA0Q02w5 CG 000137



RESTRICTED DISTRIBUTION
FINAL REPORT

SEQUOYAH (1992)

Page 24

Inability to detect silica in makeup water plant
effluent may indicate that station techniques or
instrumentation for detecting silica are insufficiently
sensitive to identify degrading demineralizer
performance. .

3.  Steam generator hideout return reports indicate that
aluminum is 10 times more prevalent in the Unit 1
Steam generators than in the Unit 2 steam generators.
Since Unit 1 condensate is used to rinse the
condensate polisher resins for both units following
Tegeneration, greater quantities of makeup water are
supplied to Unit 1. The presence of excessive
aluminum in the Unit 1 steam generators may
indicate over-use of aluminum sulfate, which is used
to pretreat water going to the makeup water
treatment plant, or degraded makeup water treatment
plant demineralizer performance. Aluminum isa
chemically reactive element not typically found in
nuclear plant steam generators. :

d  Numerous errors and data recording inconsistencies were
noted in the chemistry logs. Some of the errors included
" transposing data from one unit to the other during entry in
the computer data base, identifying inaccurate reactor
modes of operation, and logging incorrect reactor power.
Additionally, results were recorded for some analyses that
were less than the lower limit of quantification.

Response The chemistry data collection and review process will be improved
with the full implementation of the computer-based chemistry data
management software in February 1993. The new System provides
the capability to identify out-of-specification conditions, print
comprehensive reports of these conditions for review by
management, and preclude entry of analytical results below the lower
limit of detection. .

Chemistry management has emphasized the importance of effective
data reviews and follow-up on data anomalies to chemistry
technicians and supervisors. An assessment of the knowledge level
of chemistry data reviewers is in progress, and training will be
provided, as appropriate.
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In addition, the following actions will be taken 10 address problems
noted in the finding:

a.

Work requests for water treatment plant process analyzers
identified as "able to retum 1o service" have been prepared
and prioritized for maintenance, Work requests on this -
equipment will be reviewed weekly by chemistry and
maintenance personnel to expedite equipment repair and
Ietum to service. Progress on these repairs will be

-provided in the six-month status Teport.

Silica detection will be addressed by a design change.
Currently, on-line detection capability is interrupted when
sample flow to the instrument is Stopped by taking the
mixed bed or the water treatment Pplant out of service. No-
flow conditions cause the Teagent to crystallize and
subsequently occlude the analyzer optics. A design
change will provide a continuous source of water flow to
the instrument to prevent crystallization. This change is
scheduled for implementation by December 1993,

" To reduce sources of steam generator hideout, the

conductivity requirement for rinse water return to the
hotwell has been reduced from 0.1 to 0.08 pmho.

Prior to the evaluation, a decision was made to evaluate
the use of ethanolamine as an alternative to morpholine
for secondary chemistry control on Units 1and2by
February 1993, This additive change is anticipated to
reduce the frequency of condensate polisher regenerations
and the associated addition of some impurities to the -
stcam generators. Results of this evaluation and
subsequent actions will be provided in the six-month
status report.
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CHEMISTRY PERSONNEL KNOWLEDGE AND PERFORMANCE

FERFORMANCE OBJECTIVE: Chemistry personnel knowledge, training, qualification, and
performance support effective implementation of chemistry practices.

Finding Knowledge weaknesses exist in several areas among technicians
(CY.8-1) responsible for chemistry sampling and analysis. These
weaknesses include insufficient understanding of some plant
chemical additives and their effects and of some laboratory practices.
Insufficient continuing training on chemistry fundamentals and
changes to the plant chemistry program contribute to these problems.
" The following are examples of the problems noted:
. — \\\
~ A Based on discussiong'hming the evaluation, a number of
_{ 2 ﬁj chemistry technicians displayed insu?ﬁ.dcnt knowledge of
‘ reasons for using some chemical additives and the effects
of these additives on primary and secondary system
chemistry. Examples included why the station adds
morpholine instead of ammonia to the secondary system,
why oxygen is present in the reactor coolant system and
how hydrogen addition affects this, and what target pH
control range is used to limit reactor coolant system
corrosion product solubility.

b.  Several inzppropriate practices and knowledge weaknesses
were observed in use of laboratory equipment and
implementation of ALARA principles. The following
problems were noted:

1.  Two technicians were observed performing reactor
coolant analyses with the laboratory fume hoods
positioned above the marking for acceptable
ventilation face flow. Personnel did not understand
the significance of markings on the hood's sash for
the position needed to provide adequate ventilation.
These markings provide the hood position for use
with radioactive liquid and gas samples or hazardous
chemicals.

2.  Atechnician observed sampling and performing an
analysis on pressurized reactor coolant observed
ALARA practices during sampling, but did not
minimize radiation exposure while performing the

AAQ00O2ZY8
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analysis in the laboratory. The sample container in
use during the analysis had a dose rate of about 100
millirem/hour.

3.  Atotal immersion thermometer was used panially
submerged, which can degrade its accuracy. When
questioned, some technicians were unaware of the
difference between partial and total immersion
thermometers.

During discussions regarding quality control charts, a
number of technicians displayed insufficient
understanding of the purpose of quality control charts, the
recognition of instrument biases, and the significance of
data analysis using the concept of standard deviation.

Continuing training for chemistry technicians has been
insufficiently effective in maintaining or improving
knowledge of chemistry fundamental concepts such as
those described above. Since 1989, the continning
training program has not included chemistry fundamentals
topics from the initial training program for use as
refresher training. These topics were not identified by line
or training management for inclusion in continuing
training.

Chemistry training staff has not used structured in-plant
observations sufficiently to identify technician chemistry
fundamentals knowledge weaknesses such as those noted
above. In addition, based on discussion during the
evaluation, site chemistry training staff was unfamiliar
with some cumrent station chemistry additives and
practices, and exhibited many of the same knowledge
weaknesses noted among the chemistry technicians.

1t is recognized that chemistry line management has identified other
areas of chemistry technician knowledge and skills needing
improvement, such as training on specific, complex analytical
equipment and analysis techniques. These identified knowledge and
skills weaknesses have been or were being incorporated into the
continuing training program.
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While plant and chemistry management had identified some of the
knowledge weaknesses found during the evaluation, a comprehensive
Plan has been developed to address these and other chemistry training

2  Increase biennial technician training from 8§() hours to 140
hours. (complete)

b.  Review and revise the knowledge catalog. (complete)

€. Review and revise skills catalog and redesign job
Performance measures by February 1993,

d. Update Jjobftask analysis by March 1993,

€. Revise the basic training program by March 1993, This
will be an ongoing action as needed.

f.  Complete retraining and requalification of technicians by
July 1993,

g Revise continuing training (80 percent knowledge and
skills; 20 percent new material) by September 1993,

Shift chemistry Supervisors will be retrained in the areas of laboratory
hygiene and radiological safety, and technicians will be trained in

who perform as "adjunct professors” (APs). This effort was initiated
in November 1992,

To address known weaknesses, the following subjects will be
included in fiscal year 1993 chemistry technician continuing training:

2. general corrosion and raw cooling water corrosion

b.  primary and secondary chemistry contro]
AA0S0280 CG 000142
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radiochemistry
gamma spectrometry and liguid jon chromatography
proportional and scintillation counting

laboratory radiological control Practices
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ORGANIZATION AND ADMINISTRATION

STATION ORGANIZATION AND ADMINISTRATION

implementation of corporate and station policies and directives, management expectations, and high
standards of station performance.

Good Practice
(OA.1-1)

Comprehensive monitoring and assessment processes and
effective performance feedback to personnel have contributed to
improved levels of station performance. Noteworthy performance
was obscrved in many areas, including a number of previous problem
areas. For example, operating crew communications and control
room demeanor was exemplary, and improved sensitivity to reactivity
management resulted in the early identification of several potential
Teactivity mismanagement issues. In addition, improved teamwork is
resulting from an initiative to train multidisciplinary work groups as a
team, and personnel contaminations have been reduced by 70 percent
over the Jast two years.

Activities that contribute to enhanced perfommance include the
following:

2. Line management performed a broad-scope self- )
assessment to create a blueprint of station performance.
The self-assessment is periodically updated and matrixed
with data from other sources, including station-specific
performance measure data, regulatory agency reports,
quality assurance reports, nuclear safety review board
assessments, station incident investigation trend analyses,
cmployee surveys, and INPO reports. The matrixed data
are collated and compared to criteria in four categories of
perfommance. The results are posted throughout the plant
and updated quarterly to inform station personnel of
performance status.

b.  Department managers provide periodic performance
impact presentations to other station supervisory and
management personnel. ‘This presentation covers the
performance results for the department and apprises other
work groups of how their work impacts the indicated
performance.,
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The incident investigation process, which provides
performance measure data to the assessment program, is
initiated at a low threshold of problem significance.
Incidents receive a thorough, in-depth analysis by an
incident review team comprised of station persormel with
appropriate expertise, with input from nonmanagement
and nonsupervisory personnel. Significant problems also
are reviewed by a plant event review Panel chaired by the

station manager. Nonmanagement and nonsupervisory
personnel often participate in these reviews. The thorough

‘Teviews, with participation by station personnel from all

organizational levels, result in effective corrective actions
and facilitate understanding of and ownership for
performance problems.

The station quality assurance organization performs
operations performance-based evaluations. These
evaluations are based on 2 program that includes 10
objectives and 164 criteria, created from industry and
regulatory guidelines and best practices and from station
performance standards. Focused performance-based
observations are conducted over a four-month period, with
monthly status provided to station management. At the
end of the four-month observation period, each objective
is graded, which assists management in identifying those
arcas most in need of improvement.

Each month, line management Tecognizes exemplary
performers via the "good deed” program. This program
selects 12 honorees from a group of station personnel
nominated by their peers. Selection criteria are stringently
applied to ensure the deed each honoree is selected for
truly reflects exemplary performance. The program helps
management communicate and reinforce high standards of
performance.
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OPERATING EXPERIENCE REVIEW

IN-HOUSE OPERATING EXPERIENCE REVIEW

PERFORMANCE OBJECTIVE: In-house operating experience information is evaluated, and
appropriate actions are taken to improve plant safety and rdiabilit;.

Good Practice
(OE.2-1)

Preselected, trained teams are used to conduct prompt
investigations following reactor scrams. The station has
established two designatad reactor trip review teams for post-scram
Investigations. Each team is composed of preselected personnel with
operational experience who are trained and experienced in root cause
investigations and human performance evaluations. Edch team
member has assigned functions for the investigation. This enables
the team to focus on all aspects of the event upon arrival at the site.

Teams include personnel from system engineering, licensing,
maintenance, design, and the independent safety engineering group.
Team personne] are called in when required and have assigned
backups if they arc unavailable. The A team is the first team to
respond and initiate the scram investigation. The B team has
similarly qualified and experienced personnel and relieves the first
team to allow adequate team rest. This process provides for around-

_ the-clock investigation coverage to reduce plant off-line time. When

the investigation is complete, the teams provide a restart
Tecommendation to plant management.

AA0CO284
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INDUSTRY OPERATING EXPERIENCE REVIEW
PERFORMANCE OBJECTIVE: Significant industry operating experiences information is evaluated,
and appropriate corrective actions are taken to improve plant safety and reliability.

SOER STATUS

The status of significant operating experience report recommendations is as follows:

Total number of recommendations issued to date 434
Number reviewed this evaluation (includes all open SOER

recommendations) 23

. number satisfactorily implemented 22

. number not satisfactorily implemented 1

The following recommendation has not been satisfactorily implemented, and furtbher actions are
needed. )

SOER Recommendation Number Topic

84-7,1ec.2 Take appropriate actions to ensure
that the gate valves identified as being
susceptible to pressure locking and
thermal binding will open when
required.

(See Appendix II, p. 3, for further details)
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RADIOLOGICAL PROTECTION
INTERNAL RADIATION EXPOSURE

PERFORMANCE OBJECTIVE:. Internal radiation exposure controls minimize interna] exposures.

Good Practice
(RP.4-1)

Use of engineering controls and application of station experience
have resulted in a significant reduction in the pse of air-purifying
respirators. Asa result, the station has reduced the number of ajr
purifying respirators used by more than 70 percent with no significant
increase in internal radioactive material uptake, Key aspects of these
measures include the following:

a.  Engineering controls are used 1o reduce sources of
airbome radioactivity. Process containments and installed
Plant ventilation are effectively used to reduce airbome
radioactivity. During shutdown, the station uses
EXractors to vent the pressurizer and reactor heag directly
into the containment ventilation System. Portable high-
efficiency particulate azir (HEPA) ventilation and
temporary containments are routinely used. Air velocity
capture hoods are installed over equipment during
inspection and repair of highly contaminated components,
such as safety injection check valves,

In addition, plant areas and components are
decontaminated to reduce sonrces of airborne
radioactivity. Extensive decontamination js performed
inside containment at the start of refucling outages. The
station also uses strippable coatings for decontamination
of the reactor cavity and other areas, ‘

b.  Historical air sampling data was used to demonstrate that
airbome radioactivity did not result from many jobs
previously performed using respirators. This information
has been used to inform radiological control personnel and
Wworkers on why respirators are no longer needed for some
jobs. This effort was focused on work groups, such as
i ed respi .-
msulators, that frequently us spirators CG 000148

c.  Each job with a potential for internal exposure is
cvaluated for risk to the workers. Current and anticipated
conditions at the job site, as well as previous experience,
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are reviewed to determine when engineering controls or
other measures, as appropriate, can be used in place of
respirators. .
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APPENDIX I
OUTSTANDING RESPONSE ACTIONS FROM PREVIOUS EVALUATION(S)

AppendixIisa listing of findings from Previous evaluations where comrective actions have not 'becn:

—/ AA00OZ88  CG 000150



RESTRICTED DISTRIBUTION
FINAL REPORT

SEQUOYAH (1992)

Appendix IT

Page 1

APPENDIX I

ADDITIONAL SUPPORTING DETAILS

Appendix I provides additional information concerning selected findings that should be
useful in determining corrective action.

Finding (CY.1-1)

Examples of long-standing ch

below;

CHEMISTRY

emistry equipment and instrument problems are provided

1. Examples of secondary system in-line monitors that are inoperable or
insufficiently sensitive are noted below: :

a Recent estimates by station engineering indicated that approximately
40 percent of the secondary chemistry instrumentation is out of
service. About 25 percent of the out-of-service instrumentation is
peromanently inoperable because parts can no longer be obtained for
. instrument repair. Since many of the chemistry instruments are of the .
same design and age, additional instrument failures are likely.
Examples of out-of-service instruments include the following:

Unit 1 hotwell sodium analyzer

Unit 1 condensate polisher outlet sodium and silica
analyzers

Unit 1 steam generator blowdown sodinm analyzer
Unit 1 #7 heater drain tank dissolved oxygen analyzer
Unit 2 hotwell sodium and pH analyzers

* Unit 2 condensate polisher outlet sodium, conductivity,

and silica analyzers

Unit 2 feedwater pH analyzer

CG 000151
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*  Unit 2 steam generator sodium pH and conductivity
analyzers

*  Unit 2 main steam pH analyzer
e Water treatment plant mixed bed £2 sodium analyzer

e  Water treatment plant cation bed #1 and #2 conductivity
analyzers

. Waxcr treatment plant effluent #1 and #2 silica analyzers

Despite the installation of sample chillers, the sample temperatures to
several secondary system in-line instruments were obsarved above the
station guideline temperature of 27 degrees Celsius. Unit 1 feedwater
dissolved oxygen and hydrazine sample temperatures were observed
at 33 degrees Celsius. The Unit 2 feedwater pH and hydrazine
sample temperatures were 32 degrees Celsius, and tha Unit 2 main
Steam A and B sample temperatures were 31 degrees Celsius.

Sample temperatures greater than 25 degrees Celsius can canse
analytical errors of up to 4 percent per degres.

Post-apcidcnt sampling system (PASS)

a.

The gas chromatograph on the PASS used for analyzing the
containment atmosphere dissolved hydrogen concentration is
inoperable. Backup instrumentation is unavailzble.

Step 6.3.7.1 of procedure 1-TI-CEM-043-066.1, "Post Accident .
Sampling and Analysis,” Rev. 0, directs evacuating the reactor
coolant Yiquid sample vial to a vacuum of at least 15 inches of
mercury (Hg), and waiting approximately three minutes to verify that
the vacuum holds. During sampling, the sample vial was evacuated
to an equivalent of 18 inches of Hg, but after three minutes the
vacuum had decreased to 15 inches Hg, indicating a slow vacuum
leak. The sample was not collected for approximately 15-25 minutes
following evacuation of the sample vial, allowing vacoum to further
decrease. The vacuum in the sample vial is the motive force to draw
the reactor coolant sample and dilution water into the sample vial.
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CHEMISTRY

Suggested industry comact.for mass balance determination:

Mr. Oscar Flores

Chemistry Supervisor Engineer

San Onofre Nuclear Generating Station
Southern California Edison Company

P.0O.Box 128

San Clemente, CA 92674-0128
(714) 368-9282

- OPERATING EXPERIENCE REVIEW

The following significant operating experience report (SOER) recommendations were
evaluated as not satisfactorily Implemented, and further actions are needed (Note: The text

of some recommendations is

summarized.):

SOER 84-7 "Pressure Locking and Thermal Binding of Gate Valves"

Recommendation 2:

Present Status:

Take appropriate actions to ensure that the gate valves
identified as being susceptible to pressure locking and thermal
binding will open when required. ) .

This SOER is evaluated as not satisfactorily implemented due
to timeliness. One residual heat removal valve on each unit
(1/2 FCV-63-172) has been identified as potentially
susceptible to pressure locking and thermal binding. During
the Unit 1 fall 1991 outage, design change DCN M06407 was
implemented to drill a small hole in the downstream side
valve disk to address this potential problem. However, review
of startup data in March 1992 indicated that this hole allows
about 10 gallons per minute undesirable residual heat removal
system flow when in modes 5 and 6 with the reactor coolant
System depressurized. Due to this flow, the hot leg injection
check valves would have to be tested prior to each eatry into
AA000291 CG 000153
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mode 4, which can add several hours of critical path time
during the outage. Asa result, this modification was not
implemented on the Unit 2 valve. A new design was
developed to install 2 small bypass line and isolation valve to

The small hole in the Unit 1 residual heat removal valve
downstream valve disk is sufficient 10 meet the requirements
of this SOER. The corresponding Unit 2 valve will be
modified to address the thermal binding issne during the cycle

6 refueling outage scheduled for September 1993,
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