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APPENDIX B

U.S. NUCLEAR REGULATORY COMMISSION
REGION IV

Inspection Report: 50-382/94-06

License: NPF-38

Licensee: Entergy Operations, Inc.
P.O. Box B
Killona, Louisiana

Facility Name: Waterford Steam Electric Station, Unit 3 (W3SES)

Inspection At: Taft, Louisiana

Inspection Conducted: February 28 through March 4, March 14-18, and
March 28-29, 1994

Inspectors: 1. Barnes, Technical Assistant
Division of Reactor Safety

W. McNeill, Reactor Inspector
Engineering Branch
Division of Reactor Safety

W. Walker, Resident Inspector
Division of Reactor Projects

Accompanying Personnel: Dr. C. Dodd, Consultant
Oak Ridge National Laboratory

#' ' "
/,

Approved: /s / y 2-/fY
A ccelyn A llitchy1T,/ cA n Deputy tirector ti'te

Division of ReactoVSaf

Inspection Summary

Areas Inspected: Regional initiative, announced inspection to review the
history and material condition of steam generator tubing and to assess the j
effectiveness of licensee programs in detection and analysis of degraded
tubing, repair of defects, and correction of conditions contributing to tube
degradation. |

Results: ]
i.

IW3SES utilizes two Combustion Engineering Model 3410 recirculating steam*

generators, each containing 9350 high-temperature mill annealed Inconel
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600 tubes. The unit was initially operated with a hot-leg temperature
of 611 F, with this value being reduced to 605 F at the beginning of
Cycle 6 in the fall of 1992. It was noted by the inspectors that
reduction of hot-leg temperature is being pursued by individual
licensees as an approach to limiting initiation and propagation of
stress corrosion cracking in steam generator tubing (Section 2.1).

The scope of eddy current examinations has been significantly increased*

by the licensee in the last two refueling outages, with the examinations
performed in 1994 during Refueling Outage RF6 considered by the
inspectors to be very comprehensive. The inclusion of a sample of tubes
for motorized rotating pancake coil (MRPC) examination in the upper
bundle region was considered commendable and indicative of strong
management support for steam generator integrity initiatives
(Section 2.4).

Limited service-related degradation has occurred, to date, with the*

preponderance of tube plugging being necessitated by wear at batwing-
support locations. No evidence of stress corrosion cracking has been
detected as of Refueling Outage RF6 (Section 2.4).

Licensee procedures did not fully define the inspection attributes that*

were applicable to visual inspection of the secondary side of the steam
generators. Actual inspection by a contractor in 1991 appeared
structured to detect any visible evidence of degradation (Section 3.1).

Planned video inspection by Derign Engineering of the upper tube bundle*

of one of the steam generators 5:n considered both proactive and a
further indicator of strong management support for steam generator
integrity initiatives (Section 3.1).

Ultrasonic examination of the feedwater distribution box, feedring, and*

feedring J-tubes indicated that operational experience information was
being actively factored into steam generator inspection program criteria
(Section 3.2).

The eddy current examination program criteria were found to be generally*

consistent with EPRI NP-6201, Revision 3. Exceptions noted were the
lack of definition of training requirements for analysts prior to
examination and the absence of criteria for handling noisy data
(Section 4.1.1).

Response to NRC steam generator generic communications was appropriate,*

with MRPC being extensively used for inspection at the tube sheet during
Refueling Outage RF6 (Section 4.1.2).

A violation was identified pertaining to deficiencies in the eddy*

current data acquisition process (Section 4.2).
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The development of a steam generator integrity strategic plan was*

considered outstanding, and of great potential value in the
determination of needed program actions for maintaining the integrity of
the steam generators (Section 5.1).

<

Since commercial operation of W3SES, the secondary water chemistry*

program requirements have been progressively upgraded to reflect changes
in industry guidelines-(Section 6.1).

The completeness of records allowed ready assessment of chemistry-*

controls that were in place since plant startup in 1985 (Section 6.2).

: Progressive upgrades of in-line process and laboratory instruments have*

been made to enhance secondary water chemistry monitoring capabilities
(Section 6.4).

Five out-of-specification chemistry conditions were noted which were*

l' considered to be of a magnitude that could contribute to degradation of
the steam generators,.with the-last event occurring prior to 1992.

. Correction of out-of-specifications was observed to be prompt
(Section 6.5).

The limited sludge quantities removed by lancing were considered an*

indicator of good secondary water chemistry controls (Section 6.2).

Summary of Inspection Findings:

Violation 382/9406-01 was opened (Section 4.2).*

Attachment:

Attachment - Persons Contacted and Exit Meeting*
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DETAILS

1 STEAM GENERATOR TUBE INTEGRITY REVIEW (73755, 79501, 79502)

The abaectives of this inspection were: (a) to ascertain the history and
material condition of the Unit 3 steam generator tubing; and (b) to assess the
effectiveness of licensee programs in detection and analysis of degraded
tubing, repsir of defects, and correction of conditions contributing to tube
degradatinn.

2 STEAM GENERATOR MATERIALS AND TUBE DEGRADATION HISTORY

2.1 Steam Generator Description

Waterford Steam Electric Station, Unit 3 (W3SES), is a Combustion
Engineering (CE)-designed 1100 megawatt electric pressurized water reactor,
which commenced commercial operation in September 1985. The W3SES design
utilizes two CE Model 3410 recirculating steam generators. This model of
steam generator contains 9350 Inconel 600 (ASME Material Specification SB-163)
U-tubes with a nominal diameter and wall thickness, respectively, of 0.75
inches and 0.048 inches. Secondary side tube support structures consist.of
seven full eggcrate supports, three partial eggcrate supports, and batwing-
region supports (i.e., two diagonal supports and seven vertical supports) for i

the upper part of the tube bundle. The materials used for fabrication of the
steam generator vessels and internals (including supports) are, respectively,-

i
'low alloy and carbon steels.
I

The inspectors were informed that a hot-leg temperature of 605oF is currently I
being used in unit operation. The initial hot leg temperature for the unit '

was ascertained to be 611 F, with the reduction in temperature occurring at
the start of Cycle 6 in Fall 1992. The inspectors noted that reduction in
hot-leg temperature is being pursued by individual licensees as an approach to
limiting initiation and propagation of stress corrosion cracking.

|
2.2 Tubing Material

The inspectors reviewed the technical requirements for the W3SES steam
generator tubing material contained in CE Purchase Specification P43B2(e)
dated June 5, 1968, and CE Purchase Order 41-80044 dated September 21, 1971,
through Supplement 8 dated October 31, 1973. These documents were furnished
by ABB-Combustion Engineering (ABB-CE) and were marked as containing

,

proprietary information. It was noted from this review that ASME Material '

Specification SB-163 was utilized for the procurement, with the invoked ASME
Sections II and III Codes being 1968' Edition through Winter 1969 Addenda. The
tubing was specified to be furnished in the bright annealed condition, with
test requirements including a hydrostatic test at 3150 psig, ultrasonic

.

'

examination in one circumferential direction, and eddy current examination. A
liquid penetrant examination was also specified to be performed on a sample of
tubes. Appropriate prohibitions were imposed on the tubing manufacturer in

- .. .-- - -.
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regard to the use during manufacture of sulfur-bearing compounds and low-
melting point elements.

The inspectors ascertained that the CE purchase order and purchase
specification did not identify the annealing temperature to be used for the
ASME SB-163 (Inconel 600) tubes. The certified material test reports provided
by the tubing manufacturer also did not contain the actual annealing,

temperature used. Information provided by ABB-CE indicated that the final
anneal was performed at the tube mill at a sufficiently high temperature and
time to dissolve carbides. It was additionally indicated that carbides would
precipitate upon cooling to provide a continuous or semi-continuous decoration
of the grain boundaries. Review by the inspectors of the certified material
test reports showed the ranges of reported 0.2 percent yield strength and4

ultimate tensile strength values to be, respectively, 37,000 to 51,000 psi and
89,000 to 102,000 psi. The inspectors considered these mechanical property
ranges to be typical for high-temperature mill annealed Inconel 600 tubing.
No obvious correlation was noted for the various heats of Inconel 600 tubing
between the strength properties and the carbon content of the material. The
inspectors attributed the spread in mechanical properties for the heats of
tubing to be primarily related to variations in thermal processing.

2.3 Tube-to-Tube Sheet Expansion

The inspectors requested the licensee to obtain the applicable tube-to-tube
sheet expansion procedure (s) from ABB-CE for review. ABB-CE informed the
licensee that tubes were expanded after insertion into the tube sheet (i.e.,
the forging used to support the tube bundle) by an explosi"e expansion
process, with the adequacy of the individual expansions verified by subsequent
inspection. The inspectors were unable to verify this mformation, in that
ABB-CE had not located the shop procedure that was usej for performance of the
tube-to-tube sheet expansion activity on the W3SES stsam generators by the end
of the inspection.

2.4 Steam Generator Tube Examination and Degradation History

After-preservice inspection, Steam Generators 1 and 2 contained, respectively,
6 and 20 plugged tubes. In response to a preventive plugging recommendation
by CE concerning batwing wear, the licensee performed two phases of tube

i plugging. The first phase was performed prior to commercial operation, with
149 tubes being plugged in each steam generator. The second phase of the
recommendation was implemented in the Spring 1991 during Refueling Outage 4,
which resulted in plugging of a further 156 tubes in each steam generator.
(Note: Subsequent references in this inspection report to preventive plugging<

of tubes pertain to plugging being performed prior to degradation exceeding
the 40 percent throughwall limit of the Technical Specifications). Table 1
provides the plugging history for the two steam generators as a function of
effective full power years (EFPYs) at the time of repair.

r
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Table 1

STEAM GENERATOR 1 AND 2 PLUGGING HISTORY

Time of Repair Operational Time Steam Generator Steam Generator
Refueling Outage EFPYs No.1 No.2

(RF)
Tubes Plugged Tubes Plugged

Pre-Commercial 0 * 155 * 169

RFl (1986) 1.04 0 1
,

RF2 (1988) 2.05 3 2

RF3 (1989) 3.21 10 5

RF4 (1991) 4.42 ** 160 ** 161

RF5 (1992) 5.67 4 5

RF6 (1994) 6.97 3 2

Total Repairs 335 345
* Includes 149 tubes pIugged in response to a CE recommendation

** Includes 156 tubes plugged in response to a CE recommendation

During the first three refueling outages, full-length bobbin coil examinations
were performed using a sample size that was close to the minimum required by
the Technical Specifications. In Refueling Outage RF1, one tube was
preventively plugged in Steam Generator 2 due to a wear indication at a
batwing-region vertical support. In Refueling Outage RF2, three tubes were
plugged in Steam Generator 1 due to wear indications at the tube sheet on the

-cold-leg side, at a batwing-region vertical support, and at a batwing-region
diagonal support. Plugging of the latter tube was preventive in nature. Two
tubes were preventively plugged in Steam Generator 2 during Refueling
Outage RF2, due to wear indications at a batwing-region vertical support and
diagonal support. In Refueling Outage RF3,. ten tubes in Steam Generator 1 and
five tubes in Steam Generator 2 were plugged due to wear indications.
Plugging of nine of the Steam Generator 1 tubes was preventive in nature, with
eight of the indications being located at batwing-region diagonal supports and
the remaining two at batwing-region vertical supports. Plugging of all five
tubes in Steam Generator 2 was preventive in nature, with each indication
being located at batwing-region diagonal supports,

in Refueling Outage RF4, full-length bobbin coil examinations were again
performed in each steam generator using a sample size that was close to the.

minimum required by Technical Specifications. Motorized rotating pancake coil-
(MRPC) examinations using a single coil were, however, also performed for the
first time at the hot-leg side expansion transition region of 259 tubes in
each steam generator. No degradation was detected by the MRPC examinations.

.. .-. _ _ _ _ _ _ _ _
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As a result of the bobbin coil examinations, four tubes in Steam Generator 1
and five tubes in Steam Generator 2 were preventively plugged due, primarily,
to wear indications at batwing supports. One tube was preventively plugged in
Steam Generator 1 due to an identified wear indication at the fourth eggcrate
support on the hot-leg side.

In Refueling Outage RFS, the scope of full-length bobbin coil examinations was i

significantly increased to 41 percent of the tubes in Steam Generator 1 and
29 percent of the tubes in Steam Generator 2. Three hundred tubes in each
steam generator were also examined by a three-coil MRPC probe in the hot-leg
side expansion transition ragion. No evidence of degradation was again
detected by the MRPC examinations. A total of four tubes in Steam Generator 1
and five tubes in Steam Generator 2 were plugged due to wear indications at
batwing supports. The indications exceeded the 40 percent throughwall limit.

in two of the Steam Generator 1 tubes and all five of the Steam Generator 2
tubes.<

During the current Refueling Outage RF6, the licensee performed a very
comprehensive examination of both steam generators. The examinations
included, for each steam generator, a full-length bobbin coil examination of
100 percent of the active tubes, three-coil MRPC examination of 65 percent of

,

the tubes at the top of the tube sheet on the hot-leg side, and flexible MRPC
: examination of 300 tubes in the upper bundle region (i.e., from the eighth

partial eggcrate support on the hot-leg side to the first vertical support in
the upper bundle). The selection of a sample for MRPC examination in the

.

upper bundle region was related to the occurrence of free span cracking at4

this location in another CE unit (i.e., Palo Verde, Unit 2). The decision to
include this particular sample in the Refueling Outage RF6 examinations was
considered commendable and indicative of strong management support for steam
generator integrity initiatives.

With respect to Steam Generator 1, three tubes were plugged in Refueling
Outage RF6 as a result of the bobbin coil examinations. Two of the tubes were
plugged due to 40 percent throughwall wear indications at batwing supports,
with the third being plugged because of an obstruction at the seventh eggerate
support. No evidence of stress corrosion cracking was detected by MRPC
examinations at the top of the tube sheet. Examination by MRPC of the 300-
tube sample in the upper bundle region showed a total of 5 tubes which
exhibited surface deposits and bowing. Detection of a bowing condition by
MRPC indicates the close proximity of an adjacent tube, which increases the
probability of bridging of deposits between tubes. No evidence of axial
indications was detected in any of the 300 sample tubes.

With respect tc Steam Generator 2, two adjacent tubes were plugged during
Refueling Quiage RF6 as a result of the bobbin coil examinations. The tubes
were plugged due to eddy current indicating wear from a loose part. The
presence of a piece of welding electrode at this location, which could not be
removed, had been previously identified to be present during a prior outage.
No evidence of stress corrosion cracking was detected by MRPC examinations at
the top of the tube. sheet. Examination by MRPC of the 300-tube sample in the

. ._. _ . - - - . - - - - - - --
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i

upper bundle region showed only 1 tube which exhibited surface deposits and
bowing. No evidence of axial indications was detected in any of the
300 sample tubes.

2.5 Conclusions

W3SES utilizes two CE Model 3410 recirculating steam generators, each*

containing 9350 high-temperature mill annealed Inconel 600 tubes.

The unit was initially operated with a hot-leg temperature of 611oF,*

with this value being reduced to 605oF at the beginning of Cycle 6 in.

the fall of 1992. It was noted by the inspectors that reduction of hot-
leg temperature is being pursued by individual licensees as an approach
to limiting initiation and propagation of stress corrosion cracking in
steam generator tubing.

The scope of eddy current examinations has been significantly increased*

J by the licensee in the last two refueling outages, with the examinations
performed in 1994 during Refueling Outage RF6 considered by the
inspectors to be very comprehensive. The inclusion of a sample of tubes
for MRPC examination in the upper bundle region was considered
commendable and indicative of strong management support for steam
generator integrity initiatives.

Limited service-related degradation has occurred, to date, with the*
3

preponderance of tube plugging being necessitated by wear at batwing-
support locations. No evidence of stress corrosion cracking has been
detected as of Refueling Outage RF6.'

3 INSPECTION OF STEAM GENERATOR SECONDARY SIDE INTERNALS

3.1 Review of Visual Inspection Program Requirements and Inspection Data

The inspectors reviewed Procedure PE-005-038, " Technical Procedure for Steam
Generator Secondary Side Loose Parts Inspection," Revision 1, which was
applicable to the secondary side visual inspection performed of Steam
Generators 1 and 2 during Refueling Outage RF4 in March through April 1991.
The inspectors additionally reviewed Design Engineering Procedure N0ECP-257,
" Steam Generator Secondary Side Loose Parts Inspections," Revision 0, which
was to be utilized for the visual inspection of the secondary side of the
steam generators.during Refueling Outage RF6. It was noted during thesc
reviews that the procedures were both fairly comprehensive in regard to

,

definition of inspection locations, and contained provisions for preventing*

the dropping of tools into the lower regions of the steam generator and
assuring removal of tools and equipment after completion of the inspection,
lhe inspectors also noted, however, that the procedures did not define the
inspection attributes that were ' applicable to the visual inspection, other
than examination for loose parts, deposits in the can deck, visible signs of a
sludge pile on the tube sheet, and water hammer damage in areas around the:

-
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feedring. As a result, the inspectors were unable to ascertain from the
procedures whether the inspection looked for evidence of degradation such as
cracks, erosion, and wastage. The inspectors considered the absence of
inspection attributes in the procedures to be a weakness.

The inspectors were informed by the licensee that the secondary side visual
inspections were performed by ABB-CE personnel. A review was made of the work

'.
authorizations (WAs) that were utilized for performance of the Refueling
Outage RF4 1991 visual inspections of the steam generators (i.e., WA 01071658
for Steam Generator 1, and WA 01071659 for Steam Generator 2). No problems
were noted with respect to the conformance of the visual inspection to"

: Procedure PE-005-038 requirements. The inspectors observed that the WAs had
been annotated to document that the housekeeping logs used to assure tool and
material accountability bad been reviewed, but could not be removed from the
radiologically contrullrd area due to contamination. The inspectors were thus
unable to review this information. The inspectors additionally reviewed ABB-
CE Report, " Steam Generator Secondary Side," dated March 1991, which containeda

the results (including photographs) of the Refueling Outage RF4 visual
inspections. The results of these inspections indicated that the overall
surface conditions of the steam generators was good and that, despite the
limited definition of inspection attributes in the licensee procedure, the
inspection appeared structured to detect visible evidence of degradation.

The inspectors noted that Contract Request 25103, " Steam Generator Secondary
,

Side Inspection," which was applicable to the visual-inspections to be '

performed in Refueling Outage RF6 included a requirement that specific signs
of corrosion, erosion, sediment build-up, or loose parts / objects found be
photographed. This document additionally included a planned video inspection
of one of the steam generators, using state-of-the-art technology, of hot-leg
tubes located in the three partial eggcrate supports (i.e., Supports 8, 9, and
10) and the U-bends for evidence of sludge deposition. The inspectors
considered this planned video inspection activity by the Design Engineering
staff to be proactive and a further indicator of strong management support for
steam generator integrity initiatives. During the course of the inspection
the use of the video technique had begun; therefore, the inspectors reviewed
portions of a video tape that had been generated in the performance of this
activity in Steam Generator 2. No evidence of sludge. deposits in the upper
bundle region was noted during this review. Visual inspection during
Refueling Outage RF6 of the Steam Generator 1 feedring area identified that a
nut was missing from a feedring U-bolt at' Location 3, and a' nut and spacer
were missing from the U-bolt-at Location 5. These parts were detected during
the inspection of the tube sheet region and retrieved by the sludge lance
cart. The inspectors considered the detection and retrieval of the missing
parts to be an indicator of an effective foreign object-search and retrieval
program.

3.2 Ultrasonic Thickness Measurements

The inspectors ascertained that ultrasonic examination thickness measurements'

were planned to be performed during Refueling Outage RF6 of the feedwater

_- _. - - _ .-. ~ -.
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distribution box, the feedring, and the J-tubes in the feedring, to determine
whether any flow accelerated corrosion had occurred. These examinations were

; being performed in response to CE Information Bulletin 90-04, which alerted
' licensees to degradation that had occurred in a CE unit. The inspectors

considered the licensee actions to be appropriate and to indicate that
operational experience information was being actively factored into steam
generator inspection program criteria. The inspectors were informed during

,

the inspection that the results obtained from these examinations were
satisfactory. A review of the ultrasonic examination data was not performed
by the inspectors to verify this information.

3.3 Conclusions

Licensee procedures did not fully define the inspection attributes that.

were applicable to visual inspection of the secondary side of the steam
generators.'

Actual inspection by a contractor in 1991 appeared structured to detect*

any visible evidence of degradation.

Planned video inspection of the upper bundle of one of the steam> a

generators was considered proactive and a further indicator of strong
management support for steam generator integrity initiatives.

' Ultrasonic examination of the feedwater distribution box, feedring, and*

feedring J-tubes indicated that operational experience information was
being actively factored into steam generator inspection program
criteria.

Detection and retrieval of loose parts appeared to be effective.*

4 REVIEW 0F TUBE EXAMINATION PROGRAM REQUIREMENTS AND DATA

4,1 Review of Examination Program Requirements i

4.1.1. Current Program

The inspectors reviewed the eddy current test program requirements which were
contained in: (a) Design Engineering Procedure N0ECP-252, " Steam Generator
Eddy Current inservice Testing," Revision 2, effective date March 2, 1994; (b) 1

Waterford 3 Design Engineering Guide ISI-I-001, " Steam Generator Eddy Current '

Data Analysis Guidelines," Revisions I and 2, with respective effective dates
' of March 9 and 12, 1994; and (c) Procedure 42-EC-227, "Multifrequency Eddy

Current Procedure Steam Generator Tubing Digital Eddy Current System Waterford
3," Revision 3, issue date September 3, 1992. The inspectors also compared
the current program against the recommendations contained in the Electric

,

Power Research Institute (EPRI) NP-6201, "PWR Steam Generator Examination !

Guidelines," Revision 3. It was ascertained during this review that, although
no commitment was observed in the current program to the EPRI guidelines, the

i

I
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program criteria were generally consistent with EPRI recommendations. Limited
instances were noted, however, where the current program was not consistent
with EPRI recommendations. These instances pertained to the lack of
definition of training requirements in the program for analysts (e.g., minimum
classroom requirements for initial training and the scope of re-training
necessary when an analyst fails a written examination), and the absence of any
program guidance concerning the EPRI NP-6201 recommendation for establishment
of criteria for noisy data.

The inspectors additionally observed that some improvements could be made in
the licensee data analysis guidelines. It was noted that the text in the
graphics in the first part of Section 4 of the licensee data analysis
guidelines (Figures 4.1 through 4.17) was not readable, lhe graphics
following Figure 4.17 were readable, but were neither numbered nor discussed
in the guidelines regarding the defect conditions that existed in them.

During review of the licensee eddy current calibration standards, the
1 inspectors observed that the standards contained materials that were not used
! in the W3SES steam generators. The materials in question were: Cdledloy, a

free machining carbon steel containing lead, which had been used for the
simulated support rings; Type 409 stainless steel, which had beec included as
an insert in the simulated support strap of the wear standard used for the

,
MRPC calibration; and Inconel 600, which had also been included as an insert

i in the simulated support strap of the wear standard. The use of Cdledloy was
considered insignificant by the inspectors, in that it is used only to mix out
the tube support signals and appeared during data review to be effective. The
wear standard appeared to have been designed to be usable with several types
of steam generator. The inspectors considered the Type 409 and Inconel 600
inserts to be a potential source of confusion to analysts, but believed that
their inadvertent use should be readily apparent due to the difference in mix
signal that would be obtained.

In regard to Procedure 42-EC-227, the inspectors noted that Section 6.5 did
not contain any instructions regarding the location in the steam generator at
which the hardware null operation is to be performed. The inspectors
considered that inclusion of this information would provide assurance of
repeatable hardware null operations.

The inspectors reviewed the training and certification records for the
analysts and technicians. This review included both the written and practical
examinations and the grading and scoring of the examinations. The
qualification records of the analysts to Industry Standard ASNT-TC-1A were
also reviewed. It was noted that 6 of the 26 persons who took the licensee
written examination required retesting, and 4 of the 25 persons who took the
practical examination required retesting. The inspectors considered the
initial written examination to be difficult, with some of the questions hard
to understand. The examination that was used.for retesting analysts who
failed the initial written examination was considered more understandable.
All the analysts that failed the first written examination passed the second
examination. The practical training and testing disk was made by ABB-CE using

. .- . . - . _. .
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tube scans from several CE steam generators. The inspectors noted that the
training and testing tube scans contained some difficult tubes to evaluate,
and considered that passing this test should be a good indicator that the
analyst was qualified.

4.1.2 Response to Generic Communications

The inspectors performed a limited review of the licensee's handling of NRC,

generic communications pertaining to steam generator problems. The sample
used for this review was Bulletin 89-01, " Failure of Westinghouse Steam3

" Generator Tube Mechanical Plugs," and Information Notices 90-49, " Stress-
Corrosion Cracking in PWR Steam Generator Tubes," and 91-67, " Problems Witht

the Reliable Detection of Intergranular Attack (IGA) of Steam Generator
Tubing."

The review indicated that the licensee's evaluation of and response to
Bulletin 89-01 and Information Notices 90-49 and 91-67 were appropriate, with
extensive use of MRPC in Refueling Outage RF6.

4 l.3 Eddy Current Program Oversight

The inspectors requested to see available records pertaining to licensee
oversight of eddy current activities. Four audit reports and five i

surveillance reports were provided. One audit report, AA-86-045, "CE Steam |

Generator Tube Plugging Qualification," December 15, 1986, through January 19,
1987, addressed plugging activities by CE during Refueling Outage-RFl. This !
audit was initiated because of deficiencies identified in the plugging :

!.

process, which resulted in the loss of five plugs. The report noted a concern I
in regard to a weak installation procedure.

!

: Surveillance Report QS-88-041, " Eddy Current Testing and Tube Plugging of
Steam Generators," April 9-20, 1988, addressed testing and plugging activities'

by Westinghouse and Audit Report SA-89-032.1, " Inservice Inspection Program," )
March 29 through June 14, 1989, addressed inservice inspection by the plant i

'

staff during Refueling Outage RF2. The surveillance report identified no :

deficiencies. The audit report had two findings, one of which dealt with eddy
current testing, and which pertained to previously detected eddy current

,

indications in the degraded range not being reinspected during subsequent,

; examinations as required by the Technical Specifications. This finding j
resulted in Licensee Event Report 89-009.

G

Surveillance Report QS-89-055,." Refuel 3 Outage Surveillance of Westinghouse
1

ISI," September 18 through October 6,.1989, addressed testing and plugging by '

Westinghouse and Audit Report SA-90-032.1, " Inservice Inspection Program,"
August 22 through October 30, 1990, addressed inservice inspection by the
plant staff during Refueling Outage RF3. The surveillance report identified
no deficiencies. The audit report had one observation in regard to
traceability and retention of eddy current records.

~

1

i
l

:
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Surveillance Reports QS-91-026, " Ultrasonic Test (UT), Eddy Current, and Fuel
Reconstitution Service per Contract Change Order No. C30107-132
(ABB/ Combustion Engineering)," April 8, 1991; and QS-91-037, "QA Surveillance
of Eddy Current Testing and Tube Plugging," March 21 through April 6,1991,
addressed eddy current testing by both Westinghouse and ABB-CE, and also
plugging activities by Westinghouse during Refueling Outage RF4. Quality

"

Notice QA-91-074 was issued during the first surveillance which pertained to
start of work prior to receipt and approval of all required vendor document
submittals.

Surveillance Report QS-92-058, "B&W Nuclear Service Co. - Conam Nuclear, Inc.,
In-service Inspection," September 25-29, 1992, addressed eddy current testing.

by Conam and Audit Report SA-92-032.1, " Inservice Inspection Program," August
3 through November 9, 1992, addressed inservice inspection by the plant staff
during Refueling Outage RFS. The surveillance report identified two minor

| discrepancies. The audit report identified no findings or observations. The
inspectors noted that the audit report indicated only two out of eight
analysts passed the initial written examination during Refueling Outage RF5,1

J indicating that there was a previous history of failures to those noted in j
Refueling Outage RF6. |

'

'

;. The inspectors ascertained that an Entergy certified Level III eddy current
.

analyst from the corporate office in Jackson, Mississippi, provided additional4

oversight of the eddy current contractors (i.e., Conam, data acquisition and
primary analysis; ABB-CE, secondary analysis) by acting as the senior
resolution analyst.

1
'The inspectors concluded that the licensee's oversight program was adequate.

4.2 Review of Tube Examination Data

The inspectors reviewed a sample- of bobbin coil and MRPC data that were
obtained from the current Refueling Outage RF6. The sample included: (a) ten

'.
tubes that the analysts had reported as exhibiting throughwall degradation in
the range of 17-38 percent; (b) seven tubes that the analysts had reported as
exhibiting indications near the top of the tube sheet; and (c) MRPC data for
four tubes which showed deposit signals in the upper bundle region in the area,

~

where Palo Verde, Unit 2, had experienced bridging-of deposits and free span
,

cracking. The inspectors noted no disagreement with the bobbin coil and MRPC
" calls" made by the primary and secondary analysts, and observed no evidence
of bias in reading defect depths. It was ascertained that all tubes with
assigned defect depths over 30 percent were re-scanned with a new bobbin
probe. Wear in this region was called using the magnitude of the voltage
signal, rather than phase shift. The magnitude of the signal will vary
considerably with probe wobble, which in turn can vary with extent of probe,

wear. Retesting with the new bobbin probe resulted in the upgrading of two -

tubes with initial readings of 38 percent depth to slightly greater than 40
percent on the retest.

,

4
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that procedures were being followed in regard the use of the properThe inspectors observed primary and secondary analysts at work and verified
suppression mixes at supports and tubesheets.
rate, rotational speedobserved the collection of data and verified setup parameters such as pullIn addition, the inspectors
the resolution process,, and calibration frequencies. The inspectors observed
" calls" were made by the primary and secondary analyst.for two calibration groups, for tubes where different
" calls" against the secondary analyst " calls."" calls" were sorted by a computer program which compared the primary analyst

The dispositions or

were reviewed by the primary lead analyst. Any significant differences

secondary lead analyst.and repair indications were resolved by the primary lead analyst and theAny nonquantifiable indications
-

the resolution process. The inspectors observed no problems in the conduct of

" calls" made in regard to the MRPC examinations of the upper tube bundleThe inspectors also did not differ with the analyst
were noted by the NRC consultant to be typical of those found at Palo Verdeindications of tube deposits and tube bowing found in the upper bundle regio

The.

n

Unit 2; but as discussed in Section 2.4, the frequency of occurrence in theW3SES sample was very limited.
,

The inspectors reviewed the measures taken to control acquisition of eddy
Zetec SM-22 robotic fixtures, which were used to position the eddy currentcurrent data and assure location verification. It was ascertained that the
probes on the face of the tube sheet, were installed at W3SES during RefuelingOutage RF6 without use of written guidance or instruction.

existed which provided this guidance (i.e., Procedure Wi-016, "Workingestablished through discussion with Conam personnel that a Conam procedure
The inspectors

Instructions for Installing, Operating, and Removing the SM-10/20/22Using the Lan Acquisition System," Revision 4 Fixture
dated February 23, 1994 Thisprocedure was not on site and had not been pro,vided to the licensee as)part of

the vendor document submittal for the contract.
specific request had not been made for it.the inspectors that the procedure was not provided to the licensee because aContractor personnel informedr

being used were not clearly established. The reasons for the procedure not
(

by Conam personnel from their California office and provided to the inspectorsA copy of the procedure was obtainedi for review.
It was noted during review of the procedure that it contained a

'

specific section addressing calibration of the fixture.
Contracts W-1033-0002 and W-1033-0006 forlicensee technical and quality requirements which were imposed on Conam byReview of the

quality assurance program that complies with Appendix B to 10 CFR 50and RF6, showed that the supplier was requ, ired to maintain and comply with arespectively, Refueling Outages RF5
SM-22 fixtures is a violation of Criterion V of 10 CFR 50, Appendix 8 failure to prescribe instructions for the installation and operation of the

The.

(382/9406-01),

Steam Generator lubing Digital Eddy Current System Waterford 3 " alsoit was noted that procedure 42-EC-227, "Multifrequency Eddy Current Procedure
f

contained provisions for positive visual tube identification when a remote,

fixture is used.

lead operator, shift supervisor, or job supervisor on the peripheral tube inThis procedure required that a verification be made by thecach column.i

The use of known landmarks, such as plugged tubes and tube sheet

L.
-_ _ _ - - - - . - - - - - - - - ~ ~ ~ ~~
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maps, were permitted to be used as an aid in the verification. During
Refueling Outage RF6, the analysts identified that 21 bobbin coil inspected
tubes in Steam Generator I had been incorrectly identified in the examinations
performed during Refueling Outage RF5 in 1992. The errors were determined to
have occurred only in Calibration Group 25. The chronology was ascertained by
the contractor to be: following the running of the calibration standards and
a position verification using a plugged tube at Row 90, Line 132, the operator
ran a tube with an incorrect encode of Row 91, Line 98 (i.e., only
combinations of odd numbered rows and lines or even numbered rows and lines
exist); this tube was not entered on the report by the analyst because of the
odd /even encode; resulting in the next 20 tubes being run with an encoded row
number that was 2 rows higher than the actual tube row number. The inspectors ,

reviewed operator's data sheets for Refueling Outage RF5 and ascertained that ;
the acquisition personnel appeared to rely primarily on use of landmarks such
as plugs and stays for verification of tube location, with only limited
verification on the peripheral tube in columns (Note: Columns are termed
lines in W3SES steam generators). The failure to comply with Procedure 42-EC-
227 requirements in regard to positive visual tube identification on the
peripheral tube in each column is a further example to that discussed above of
a violation of Criterion V of 10 CFR 50, Appendix 8 (382/9406-01).

The inspectors were additionally informed that data review had identified that
8 bobbin coils and 44 MRPC examinations performed during the current Refueling I

Outage RF6 had also been incorrectly encoded. The detection of the errors by
the analysts resulted in resolution of the problem during the outage.

4.3 Review of Leakina Plua History

During a video scan of the Steam Generator 1 tube sheet on March 23, 1994,
following completion of planned oddy current examination activities, Conam
personnel noted a slight leakage associated with a mechanical plug installed
on the hot-leg side of the Row 121, Line 45 U-tube. Examination of this
location indicated that the leakage was occurring between the tube and the
plug. The licensee subsequently installed a welded plug to eliminate the -

leakage, l

The inspectors performed a review of the installation history for the Row 121,
Line 45 mechanical plug. It was ascertained that the tapered expander
mechanical plug, which was manufactured from Inconel 690, was installed by
Westinghouse, using limited access tooling on March 30, 1991, as part of the
licensee's response to Bulletin 89-01. Westinghouse was unable to remove the
top of the original Inconel 600 plug from the tube, and documented this
condition in Nonconformance boort CWTR-91-001. The nonconformance report was- )dispositioned to allow pushing the plug top into the tube above the critical
seating surface for the new plug. The inspectors reviewed the applicable WA 1
package that was used for installing the new plug (i.e., WA 01071804),and
compared the data in the package against the technical requirements of
Westinghouse Procedure MRS 2.3.2 GEN-13, " Mechanical Plugging of Steam ;

Generator Tubes," Revision 12. The pressure and distance values recorded for j

the Row 121, Line 45 Inconel 690 plug were consistent with the procedural |

J

.

__
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requirements for limited access tooling. No anomalies were noted with the
package that would indicate a problem occurred during the plugging operation.

4.4 Conclusions

The eddy current examination program criteria were found to be generally*

consistent with EPRI NP-6201, Revision 3. Exceptions noted were the
lack of definition of training requirements for analysts prior to
examination and the absence of critaria for handling noisy data.

Response to NRC steam generator generic communications was appropriate,*

with MRPC being extensively used during Refueling Outage RF6.

Different contractors were used for performing primary and secondary*

eddy current data analysis.

A violation was identified pertaining to deficiencies in the eddy*
,

current data acquisition process.

5 STEAM GENERATOR INTEGRITY STRATEGIC PLAN

5.1 Document Reviqw

The inspectors were informed that the licensee was in the process of
' finalizing a steam generator integrity strategic plan. From a review of the

draft document, the inspectors ascertained that a steam generator integrity
committee had been formed for which responsibilities and operating protocols
had been comprehensively defined. Appendices to the plan contained a detailed
description of the W3SES steam generators, W3SES detailed operating history,
W3SES steam generator detailed chemistry history, W3SES steam generator
inservice inspection / corrective maintenance history, and a steam generator
integrity committee master activity list. The inspectors considered the
approach to be outstanding, in that the plan provided a viable means for
integrating multi-disciplinary activities into a single program, and which
should lend itself to offective assessment of steam generator program
activities and status. The inspectors concluded that the steam generator
integrity strategic plan, if fully implemented and maintained as a living
document,. should prove to be a valuable tool to management in the
determination of needed program actions for maintaining the integrity of the
W3SES steam generators.

5.2 Conclusions

The development of a steam generator integrity strategic plan was*

considered outstanding, and of great potential value in the
determination of needed program actions for maintaining the integrity of
the W3SES steam generators.

__ ._ _ ___ _ .
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6 REVIEW 0F SECONDARY WATER CHEMISTRY CONTROLS AND HISTORY

Many impurities that enter the secondary side of steam generators can
contribute to corrosion of steam generator tubes and support plates. While
the concentration of impurities needed to cause corrosion problems is normally
much higher than that present in steam generator bulk water, concentration of
impurities to aggressive levels is possible in occluded areas where dryout
occurs. Typical areas where dryout and resulting concentration of impurities
can occur are tube sheet crevices, tube support plate crevices, and sludge
piles, impurities known to contribute to tube denting (i.e., squeezing of
tubes at tube supports or tube sheets as a result of the pressure of corrosion
products) are chlorides, sulfates, and copper and its oxides. Pitting of
steam generator tubes has been attributed to the presence of copper and
concentrated chlorides. Concentrated sulfates and sodium hydroxide are
believed to be major causes of intergranular stress corrosion cracking and
intergranular attack in steam generator tubes. Iron oxide tube deposits and
sludge promote local boiling and concentration of impurities leading to these
damage mechanisms.

6.1 Proaram Evolution

The inspectors reviewed the licensee's secondary chemistry control program for
W3SES. It was ascertained that initial chemistry controls utilized all
volatile treatment with hydrazine and ammonia for pH control. This treatment
has been in use throughout commercial operation of W3SES. The inspectors
compared the historical program requirements (which were contained in:
(a) Technical Procedure CE-2-001, " Maintaining Steam Generator Chemistry,"
Revisions 0 through 9; and (b) Technical Procedure CE-2-002, " Maintaining
Condensate and Feedwater Chemistry," Revisions 0 through 5) against the
criteria contained in Electric Power Research Institute (EPRI) NP-6239, "PWR
Secondary Water Chemistry Guidelines," Revisions 1 through 2; and EPRI
TR 101230, " Interim PWR Secondary Water Chemistry Recommendations for
IGA /lGSCC Control," dated September 1992. It was found that the program
requirements fully conformed to the EPRI guidelines throughout the W3SES
operating history with respect to scope of chemistry parameters, analytical
frequency, limits for critical parameters, and required actions when critical
parameters were exceeded.

The inspectors additionally noted that the licensee had fully implemented
steam generator sodium-to-chloride molar ratio control during 1993 using
ammonium chloride injection. An initial molar ratio range of 0.4-0.7 in the
steam generator bulk water was selected, with the planned goal being to
achieve a neutral or slightly acidic environment in crevices. If successful,
molar ratiu control could significantly inhibit the initiation of

.

Intergranular attack and stress corrosion cracking in steam generator tubing.
Actions taken by the licensee to minimize sodium ingress into the condensate,
and thus facilitate achieving the desired molar ratio range, included removal
of the resin from the condensate polishers (i.e., sodium contamination events
had historically occurred upon placing condensate polishers into service), use
of only cation resin in the steam generator blowdown demineralizers, and

--- , . - .
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Implementation of measures to reduce makeup-water sodium / chloride ratio. The
inspectors considered the licensee actions to implement molar ratio control to
be noteworthy, reflecting well of the knowledge and experience of the involved
staff. The licensee also initiated a program in 1993 to progressively
increase feedwater hydrazine concentration up to a goal of 100 ppb. The
raising of hydrazine concentration is consistent with recommendations in the
EPRI guidelines. Initial trend information produced by the licensee showed
good correlation between hydrazine concentration and the amount of iron
transport to the steam generators, with a clear reduction in transport
occurring as hydrazine concentration was increased.

6.2 Secondary Side Chemistry History

The inspectors reviewed the available history of the W3SES steam generators
with respect to significant chemistry events and compliance with the EPRI
secondary water chemistry guidelines. Details of off-normal chemistry are
discussed below in Section 6.5. As part of this review, the inspectors
obtained historical information from the licensee for the steam generator
water chemistry that was obtained from blowdown sampling. The blowdown sample
chemistry is summarized in Table 2, with the data representing average
chemistry parameters from January 1986 to July 1993.

Table 2

___
STEAM GENERATOR 1 AND 2 OPERATING CYCLE AVERAGE CHEMISTRY VALUES

-

Parameter 1992 EPRI Cycle Cycle Cycle Cycle Cycle Cycle
Recommenda- 1 2 3 4 5 6

tions
,

pH # 8.5-9.2 8.8 8.8 8.9 8.9 9.0 9.2

Catton Con, 50.8 .394 .320 .199 .177 .188 .160
uS/cm

Sodium, ppb s20 7.10 5.32 2.85 3.71 4.12 3.73

Sulfate, $20 5.85 12.5 1.73 1.78 2.52 1.54
ppb

Chloride, $20 5.69 8.86 5.41 2.70 6.09 4.03
ppb

Molar * 0.4-0.7 1.93 .98 .83 2.23 1.22 1.88
Ratio |'

Na/Cl |# - For ferrous / copper systems '

* - Initial range established by licensee in July 1993 -!

,

l.
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Trending of chemistry informat ;on was complete in scope and included all
chemistry transients from 1986 through 1993. This provided an excellent means
for interpretation of overall historical chemistry performance. The
availability of molar ratio data from the startup of commercial operations was
viewed by the inspectors as an example of the detailed review that had been
performed by licensee staff in developing as complete a chemistry history as
possible of W3SES operations. Review by the inspectors of the available trend
information for the years 1986-1993 indicated that average impurity values
were well within the limits of the EPRI Guidelines. Cycles 1 and 2 were
characterized by higher contaminate concentrations, especially sulfate and
chloride, than in subsequent cycles. These elevated levels can be mostly
attributed to condenser leaks and resin intrusion from the condensate polisher
demineralizers. The licensee informed the inspectors that the moisture
separator reheater tubes were being replaced during Refueling Outage RF6 with
stainless steel tubes. The inspectors were also informed that a coating was
planned to be applied to the condenser tube sheet during Refueling Outage RF6,
which should eliminate existing very minor leakage and further reduce sodium
concentration in the condensate. The licensee provided the inspectors with
data which indicated that since July of 1993 the sodium-to-chloride molar
ratio has been consistently maintained in the desired 0.4-0 7 band through
injection of ammonium chloride.

The inspectors obtained historical information from the licensee for each
steam generator pertaining to sludge removal weight and copper (Cu)/ iron (Fe)
ratio values. The data provided by the licensee is summarized in Table 3.
Steam Generator 1 was subjected to sludge lancing during Refueling
Outages RF3, RF4, and RF6, with sludge lancing of Steam Generator 2 performed
during Refueling Outages RF1, RF4, and RF6.

Table 3

__

STEAM GENERATOR SLUDGE ANALYSIS

Refueling Outage Steam Sludge Removed, Cu/Fe Ratio
Generator Weight, lbs.

RFl 1 No lancing -

2 25 0.285

RF3 1 25 0.100

2 No lancing -

RF4 1 10 0.100

2 20 0.133

RF6 1 47 *

~
2 40 *

* - Data not available as of the end of the inspection

.__ _ _- _ - -
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The sludge Cu/Fe ratios listed in Table 3 indicate that low copper transport
into the steam generators has occurred during the first 8 years of plant
operation. In general, this would appear related to the limited use of copper
alloys in the secondary side of the plant (i.e., only moisture separator
reheater tubes are cupro-nickel alloy) and to the pH values utilized in plant
operation (see Table 2 for average values). The replacement of the cupro-
nickel alloy moisture separator reheater tubes with stainless steel during
Refueling Outage RF6 should result in further declines in sludge Cu/Fe ratio
values. The small quantities of sludge removed from the steam generators were
considered further indicators of good control of secondary water chemistry.

The inspectors also reviewed Chemistry Department Administrative Procedure 1

CE-001-003, Revision 5, " Reporting, Review, and Evaluation of Chemistry Data." !

During the review, it was noted that a monthly chemistry summary report was
discussed in Section 3.3. The inspectors determined that this report was not
being issued as specified; however, the licensee was providing equivalent
information by progressively updating a daily chemistry report. The licensee
is in the process of reviewing and updating this procedure to more accurately
describe the actual report being generated.

6.3 Self Assessment of Primary and Secondary Water Chemistry

|The inspectors reviewed the licensee audit and surveillance history pertaining
to the primary and secondary water chemistry control programs. In review of
the audit and surveillance findings, the inspectors found no significant
findings which would bring into question the quality of the water chemistry
programs.

6.4 Chemistry laboratory Instrumentatto_n

The inspectors toured the turbine building and observed the sampling points
used for the in-line process secondary water chemistry analyses which included
the condenser hotwells, the feedwater heaters, and the moisture separator
reheaters. The inspectors also toured the chemistry laboratory and observed
the analytical instrumentation used for analyzing in-line process chemistry
samples. The inspectors verified that the necessary instrumentation was
installed in the process lines or available in the laboratory for the analysis
of the diagnostic and control parameters specified in the secondary water
chemistry control program. The inspectors also verified that the secondary
sampling panel of in-line process chemistry analyzers monitored the various
parameters of the secondary water chemistry specified in the updated safety

,

|
analysis report. The inspectors noted that an extensive effort was made by I
the licensee to upgrade the in-process and laboratory instruments needed to ;

perform the required chemical analyses from 1992 through 1993. The most |

recent equipment upgrade was the replacement of on-line electronic equipment i
for monitoring the secondary water from the condensate pumps and feedwater i
heaters and the steam generator blowdown and condensate polisher ;
demineralizers. The upgrades included replacement of the existing analyzers
for cation conductivity, pH, sodium, silica, and dissolved oxygen.

1

|
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6.5 Off-Normal Secondary Chemistry History

The inspectors noted during review of the data discussed in Section 6.2, that
chemistry out-of-specification conditions were promptly corrected. Licensee
personnel provided the inspectors with information detailing out-of-
specification hours per year since 1988. This data indicated that at no time
during 1993 was secondary water chemistry outside of EPRI Guideline limits.
The out-of-specification secondary water chemistry data is summarized below in
Table 4.

Table 4

STEAM GENERATOR HOURS OUT OF SPECIFICATION
jincludes pH, Cl, 50,, Na, S10,, Cat. Cond.)

Year Hours out of Specification

1988 52.0

1989 80.8

1990 8.5

1991 57.5

1992 35.1

1993 0.0

The 1992 hours included 28 hours with high cation conductivity due to
chlorides during startup from Refuel Outage RF5. Power increase was stopped
until secondary water chemistry was within specification. The hours also
included 5 hours of high chlorides due to inadvertent solvent ingress during a
maintenance activity.

The 1991 hours included 32 hours due to a condenser tube leak during startup.
Power was held at 30 percent for cleanup. The hours also included 17 hours
due to loss of blowdown (flash tank leak).

Five out-of-specification conditions were noted by the inspectors during
review of historical chemistry data which were considered to be of a type or-

magnitude that could contribute to degradation of the steam generators. The
earliest off-normal chemistry event was dated September 1986, and of the five

i
events, all of them occurred prior to 1992. The inspectors noted that the l

available secondary water chemistry history was very comprehensive and 1

provided a complete picture of off-normal chemistry events which could
adversely affect the steam generators.

|

|

1
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i

|
6.6 Conclusions I

Since commercial operation of W3SES, the secondary water chemistry* 1

program requirements have been progressively upgraded to reflect '

changes in industry guidelines.

The completeness of records allowed ready assessment of chemistry*

controls that were in place since plant startup in 1985.
|Progressive upgrades of in-line process and laboratory instruments -*

have been made to enhance secondary water chemistry monitoring lcapabilities. <

Five out-of-specification chemistry conditions were noted which*

were considered to be of a magnitude that could contribute to
degradation of the steam generators, with the last event occurring
prior to 1992. Correction of out-of-specifications was observed
to be prompt.

The limited sludge quantities removed by lancing were considered*

an indicator of good secondary water chemistry controls.

- . ..
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ATTACHMENT

I PERSONS CONTACTED

1.1 Licensee Personnel

###R. Azzarello, Director, Design Engineering
**R. Barkhurst, Vice President, Operations
##R. Bennett, Quality Assurance Supervisor

J. Brihmadesam, level III Senior Analyst
J###R. Burski, Director, Nuclear Safety .

*B. Fitzsimmons, Design Engineering, Inservice Inspection (ISI)
*T. Gaudet, Operational Licensing Supervisor
*J. Houghtaling, Technical Services Manager i

#J. Howard, Procurement / Programs Engineering Manager )
***S. Lockhart, Quality Assurance Manager '

*B. Loetzerich, Licensing
##D. Madere, Chemistry Superintendent
#*P. Prasankumar, Design Engineering Manager

;

##R. O'Quinn, System Engineer
i

#D. Packer, General Manager, Plant Operations |
*G. Robin, Design Engineering, ISI Lead '

#*P. Schlesinger, System Engineering Supervisor

1.2 Conam Nuclear. Inc.

N. DeFilippis, Technician
|M. Dobson, Analyst
iM. Chambers, Level III Lead Analyst |

G. Galloway, Job Coordinator )M. Harris, Analyst
M. Keneipp, Job Coordinator |
C. Kerson, Analyst !

J. Landy, Technician
B. Marlow, Manager
K. Marlow, Computer Department Supervisor ,

B. Olson, Technician
B. Peterson, Technician
F. Powell, Lead Operator
J. Sordini, Analyst

1.3 @B-Combustion Enaineerina

J. Russell, Level III Lead Analyst
T. Holden, Analyst

1.4 NRC Personnel

##J. Dixon-Herrity, Resident Inspector
^^^E. Ford, Senior Resident Inspector

In addition to the personnel listed above, the inspectors contacted other
personnel during the inspection.
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* Denotes personnel attending the March 4, 18, and 29, 1994, exit meetings.
** Denotes personnel attending the March 4 and 18, 1994, exit meetings.
# Denotes personnel attending the March 4 and 29, 1994, exit meetings.

*** Denotes personnel attending the March 18 and 29, 1994, exit meetings.
## Denotes personnel attending the March 4, 1994, exit meeting.

### Denotes personnel attending the March 18, 1994, exit meeting.
1 #* Denotes personnel attending the March 29, 1994, exit meeting.
A 2 EXIT MEETING

Exit meetings were conducted on March 4, 18, and 29, 1994. During these ~

meetings, the inspectors reviewed the scope and findings of the report.
Documents identified by ABB-Combustion Engineering as containing proprietary
information were reviewed during this inspection. No information was included
in the inspection report that was considered proprietary.
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