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SUMMARY
Scope:

This routine, announced inspection was conducted in the areas of piping
thermal expansion and vibration test procedure review, performance of thermal
expansion walkdown inspections at ambient temperature, followup on IEB 88-11,
and licensee action on previous inspection findings.

Results:
In the areas inspected, violations or deviations were not identified.

A weakness was identified regarding training of thermal expansion personnel,
paragraph 2.a. A weakness was also identified regarding approval of test
procedures prior to completing procedure attachments which contained
substantive information important to scope of the thermal expansion test.
Several of the drawings attached to the thermal expansion and vibration test
procedures were illegible, paragraph 2.a.
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REPORT DETAILS
Persons Contacted
Licensee Employees

*J. Adair, Lead Civil Engineer, Nuclear Engineering (NE)
R. Bibb, Civil Engineer, NE
F. Caramante, Civil Engineer, NE
***R, Daly, Startup Manager
**. E1liott, Engineering and Modification Manager
*N, Kazanas, Vice-President, Completion Assurance
*W. Museler, Site Vice-President
**G. Ondriska, Startup Procedure Group Supervisor
**p_ Pace, Compliance-lLicensing Manager
***xT, Porter, Licensing Manager
*R. Purcell, Plant Manager
K. Robson, Thermal Expansion Test Engineer
*J. Scalice, Vice-President Site Operations
**| . Spiers, Site QA Manager
M. Wright, Piping Vibration Test Engineer

Other licensee employees contacted during this inspection included
craftsmen, engineers, technicians, and administrative personnel.

NRC Resident Inspectors

**), Lara, Resident Inspector
K. Ivey, Resident Inspector
P. VanDoorn, Senior Resident Inspector, Operations

*Attended March 25, 1994 exit interview
**Attended April 1, 1994 exit interview
***Attended March 25, 1994 and April 1, 1994 exit interviews
Thermal Expansion Test - Unit 1 (70379)

The initial thermal expansion test for Watts Bar Unit 1 was performed in
July and August 1983. A retest was performed in August and September,
1984. Because numerous modifications have been completed on pipe
supports since 1985, the licensee is repeating the thermal expansion
test. The inspectors reviewed the thermal expansion test procedure and
test data and walked down portions of the piping systems while the unit
was at ambient conditions. Acceptance criteria utilized by the
inspectors appear in FSAR Section 3.9.2 and FSAR Table 14.2-1.

a. Review of Thermal Expansion Test Procedure

The inspectors reviewed Procedure PTI-999-02, Thermal Expansion,
Revision 0. This procedure had been approved and issued by the
licensee on February 18, 1994. The objective of the thermal
expansion test is to verify that the reactor coolant system
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components and safety-related systems designated as ASME Class 1,
2, and 3, with operating temperatures greater than 200°F
experience thermal expansion consistent with design. The test
will also be used to obtain data to size shims for pipe whip
restraints, so that specified clearances are maintained between
the restraints and piping when the piping is at normal operating
temperatures. The inspectors verified that test objectives were
clearly stated and that acceptance criteria, test prerequisites
and precautions were specified in the procedure. The inspectors
verified that the test instructions specified the temperature
intervals at which piping movements are to be measured.

During review of Procedure PTI-000-02 the inspectors identified
the following questions which required clarification by licensee
startup personnel:

- The inspector questioned paragraph 3.3.1 of the procedure
which states that constraints to piping movement (expansion)
should be evaluated to determine if heatup and test should
continue. The licensee issued procedure change notice CNO-1
to change the word "should" in the above paragraph to
"shall," so that it is clear that design engineering is
required to evaluate all constraints and interferences to
piping movement prior to continuation of heatup.

- The acceptance criteria in paragraph 5.3 state that test
engineers were required to verify that snubbers did not
become fully retracted or extended. The inspectors
questioned how test personnel would make this determination,
and also discussed the need for a reasonable travel margin
available to assure snubbers would not become fully
retracted or extended. The licensee issued procedure change
notice CNO-2 to limit snubber travel to within { inch of
either fully retracted or extended. The method to determine
maximum snubber travel was covered in training of test
personnel, as discussed below.

- The inspectors questioned how snubber and spring can setting
measured at the various test temperature plateaus would be
reviewed. Discussions with licensee engineers disclosed
that installed instrumentation will record piping movements
at approximately 190 points. Instrumentation data are
collected and evaluated by a computer which will compare the
actual piping movements measured at each point at each
temperature interval against the predicted movement for each
temperature interval. Points which have movements greater
than or less than the predicted range plus an allowable
tolerance will be evaluated by design engineering. All
snubber and spring can data associated with instrumented
points with movements outside the predicted limits will also
be evaluated by design engineering. The balance of the
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snubber and spring can data will be reviewed by design
engineering after each temperature interval to determine
whether the snubber/spring can movement is still within
their predicted ranges. A1l snubber and spring can settings
recorded at normal operating temperature (557°F) will be
reviewed to determine whether the actual piping movements at
these points were within their predicted values.

The inspectors questioned the lack of data sheets, procedure
attachments 9.1 through 9.22, in the procedure. The
inspectors noted that "typical" data sheets were included in
Section 8 of the procedure under the heading "Supporting
Material." These "typical" data sheets were examples of
what the actual data sheets would look like after the
official test data sheets had been completed. Discussions
with licensee engineers disclosed that blank data sheets,
enclosure 9.1 through 9.22 would be attached to the
procedure prior to the start of the thermal expansion test.
Licensee engineers stated that procedure attachments can be
completed after the procedure is approved, and changes to
procedure attachments can be made without going through the
procedure change review process. The inspectors reviewed
Startup Manual Procedure SMP-8.0, Administration of
Preoperational Test Instructions, Revision 14, and verified
that the licensee’s statements and practices were in
accordance with procedural and startup program requirements.

The data sheets in question contained substantive
information pertinent to points where thermal expansion data
would be obtained. The data points shown on the data sheets
included snubber and spring can numbers within the test
boundaries, a summary of the points where measurements would
be collected using the instrumented data acquisition system,
and pipe whip restraints and component support sketches
which showed locations on restraints/component supports
where measurements are to be obtained. The data sheets also
indicated which data/measurements were to be collected at
the various temperature plateaus. The data sheets were
finalized and attached to the procedure on March 25, 1994,
subsequent to the exit interview.

The inspectors reviewed selected blank data sheets during
the week March 28 to April 1, 1994 and verified that they
included the required information to start the thermal
expansion test. The inspectors noted that the "cold" and
"hot" settings for the spring cans and snubbers were not
shown on the data sheets which would be used to record the
spring can and snubber settings at various test
temperatures.

)



4

Approval of the test procedure prior to finalizing the data
sheets (procedure attachments) to be used to record the test
data was identified to the licensee as a weakness in their
administrative process to approve and issue startup test
procedures.

- Review of Table 8.2 to the procedure, Guidelines for Visual
Inspection of Piping and Components during Hot Functional
Testing, disclosed that the guidelines lacked specific
information on how to make measurements during the thermal
expansion test. There was no guidance on how to read spring
can and snubber settings, how to determine when a snubber is
fully retracted or extended, and how to measure gaps in whip
restraints and equipment supports, and there was no guidance
on the desired measurement accuracy. As a result of
questions raised by the inspectors, the licensee held a
training session for test personnel to address these items.
This training was completed prior to start of the test.
Failure to include guidelines for obtaining measurements
during the training of test personnel was also identified to
the licensee as a weakness in their test program.

The inspector also noted that the quality of drawings to be
used by field personnel during the thermal expansion test
was poor. Some drawings were illegible. The record copies
of the drawings maintained by the test engineer with the
record test procedure were fairly clear. However field test
personnel may encounter problems due to the poor quality of
drawings available for their use during the test. The
inspectors also noted that isometric drawings showing piping
layout and pipe hanger locations were cumbersome to use due
to the fact that these drawings had not been revised to
incorporate completed design change notices (DCN).
Therefore, prior to using an isometric drawing it is
necessary to review the DCNs issued against the drawing to
determine the actual configuration of the piping system and
supports. The licensee has plans to update the drawings and
incorporate all outstanding DCNs after completion of
construction.

Observation of Thermal Expansion Test Activities

The inspectors walked down portions of the reactor coolant, safety
injection, steam generator blowdown, residual heat removal and
chemical and volume control system. During the walkdown, the
piping systems were at ambient temperatures. The inspectors
accompanied licensee design engineers when they performed walkdown
inspections to verify that instruments installed for the thermal
expansion and vibration testing had been installed at locations
they selected. Licensee engineers identified a number of
incorrect installations which required correction before start of
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heatup. The most common error regarding instrument installation
was incorrect orientation of the instruments. The most probable
cause of the installation errors was the poor quality instrument
location drawings utilized by craft personnel when installing the
instruments. During these pretest walkdowns the inspectors
observed the general condition of the piping system and verified
that temporary hangers had been removed, verified that snubbers
were not in fully extended or retracted positions, verified that
travel stops had been removed from spring cans, and witnessed
inspections of instrumentation installation being performed by
licensee design engineers.

During the ambient condition walkdowns licensee engineers recorded
the initial "cold" setting of snubbers and spring cans, and
measured gaps in component supports and whip restraints. Licensee
engineers initiated approximately 200 problems reports to identify
potential interferences to thermal expansion.

Following completion of the licensee’s ambient condition
walkdowns, the inspectors performed additional walkdown
inspections. The inspectors identified some additional potential
interferences in the area of the RCS loop 3 crossover leg. After
these problems were identified by the inspectors, licensee
engineers performed additional walkdowns and identified some
additional interferences. These problems were also documented as
problem reports. Following completion of the walkdowns, the
inspectors concluded that the piping was not restricted from
thermal expansion by temporary scaffolds or ladders, or by
permanent plant equipment. The inspectors will perform additional
walkdown inspections during plant heatup.

Review of Test Data

Prior to heatup from ambient temperature to 180°F, the inspectors
reviewed the test prerequisites and procedure sign offs, reviewed
procedure changes, reviewed portions of the problem log and
problem resolutions, and examined portions of the baseline
(ambient) data to ensure that instrument read outs were functional
and that piping support, snubber and gap readings were obtained.
No significant problems were identified in this review other than
those discussed above in the procedure section.

The inspectors reviewed marked up drawings of the system
boundaries. In addition to monitoring the movement of main piping
such as the reactor coolant system (RCS) loops, main steam lines
and feedwater piping, the licensee was monitoring lines to RCS
-components such as the pressurizer surge, spay and relief lines
and seal water lines to the reactor coolant pump seals. Other
lines monitored for movement during the heatup included steam
supply to the auxiliary feedwater pump turbine, reactor coolant
system let down lines, portions of the charging (CVCS) system,
portions of the safety injection system, RHR system and steam
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generator blowdown system. From this review the inspectors
concluded that the test boundaries meet the commitments in FSAR
Section 3.9.2.1.J and Table 14.2-1.

In the areas inspected, violations or deviations were not identified.
Piping Vibration Test - Unit 1 (70370)

The inspectors reviewed procedure number PTI-999-01, Operation Vibration
Testing, Revision 0. Acceptance criteria utilized by the inspector
appear in FSAR Section 3.9.2 and Tab.e 14.2-1.

Procedure PTI-999-01, Revision 0 had been approved and issued by the
licensee on March 16, 1994. The objective of the test was to
demonstrate that vibration levels of piping were acceptable and
consistent with design criteria. The inspectors verified that test
objectives and instructions were clearly stated and that acceptance
criteria, test prerequisites, and precautions were specified in the
procedure. The inspectors verified that the procedures covered testing
of piping at steady state and transient conditions. The inspectors
noted that transient vibration testing was not included in the procedure
for ECCS system piping. Discussions with licensee engineers disclosed
that transient vibration testing was performed on these systems under
procedures PTI 63-01 and 63-03. The inspectors reviewed these
procedures and verified that they included transient vibration testing.

The inspectors noted that the data sheets for this procedure were
included in Section 8 of the procedure. However, the list of
attachments to be included in Section 9 of the procedure had not yet
been completed. Licensee engineers provided the inspectors an index of
the procedures, which will be attachment 9.0 to the procedures. The
inspectors also questioned licensee engineers concerning the training of
personnel assigned to obtain the test data. The licensee plans to
assign these individual later, when the test starts. These individuals
will be qualified test and startup engineers. They will be given
refresher training in test reference 2.4.4, which is Procedure N3C-945,
Procedure for Evaluation and Qualification of Piping System Vibration.
The startup engineers previously have had formal training on this
procedure.

The inspectors review Procedure N3C-945 which provided the test
engineers with methods to evaluate piping vibrations which exceed the
acceptance criteria specified in PTI 999-01. The evaluation criteria in
N3C-945 provide methods for simplied and rigorous methods to calculate
acceptable vibration levels for steady state and transient conditions
for various classifications of piping. The procedure also specified
corrective actions for resolving piping vibrations which exceed the
acceptance criteria in N3C-945.

The inspectors also noted that some of the drawings attached to
Procedure PTI 999-01 were illegible. This is similar to the problem
identified for Procedure PTI 999-02, discussed in paragraph 2.a, above.
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In the areas inspected, no violations or deviations were identified.
Inspection of Thimble Guide Tube Supports (70370)

During a followup inspection of a modification to support 1-90-101, a
resident inspector noticed that there were small clearances between the
incore instrumentation thimble guide tubes and their lateral retaining
clips on support 1-90-100. The guide tube clips on this support are
designed to restrain the tubes to allow movement only in the axial
direction. Axial movement is required because the guide tubes will move
approximately 1.5 inches at the support location due to thermal
expansion of the reactor vessel. The inspector was concerned that the
small clearances could potentially restrict axial movement of the guide
tubes and buckle the section of tube between the support and the reactor
vessel. A closer inspection of all 58 tubes found that two were
potentially susceptible to binding at support 1-90-100.

Clearance requirements between hot piping and supports are currently
given in MAI-4.2A, Piping/Tubing Supports, Revision 10. The licensee
previously measured the gaps, and all were found in compliance with
these criteria. The licensee indicated that the configuration of
support 1-90-100 was typical for Westinghouse plants. There have been
no reports of buckling of the thimble guide tubes at other Westinghouse
nuclear plants. However, the licensee will reinspect the guide tubes at
the conclusion of the hot functional test to verify that plant heatup
has not damaged the tubes through contact with the retaining clips. NRC
will review the results of the licensee’s guide tube reinspections.

NRC Bulletin 88-11, Pressurizer Surge Line Thermal Stratification

Bulletin 88-11, directed all applicants for a pressurized water reactor
operating license to take certain actions to verify the integrity of the
pressurizer surge line, considering thermal stratification effects, for
the life time of the plant.

By letter dated March 30, 1992, TVA responded to Bulletin 88-11. The
response, which was acceptable to the NRC, included a plant specific
analysis by Westinghouse and certain commitments by the licensee. One
licensee commitment was to monitor pipe whip restraint gaps during hot
functional testing to ensure that no contact between the surge line and
pipe whip restraints occurs. The inspectors verified that the licensee
has provided for monitoring and measuring the gaps during the initial
plant heatup. These data are collected in attachment 9.9 of the Thermal
Expansion procedure, 999-02. In discussions between the inspectors and
licensee engineers, the licensee also agreed to post observers at the
surge line while the pressurizer steam bubble is established, since this
is grobab]y the worst case change in temperature and transient
condition.

The inspector’s intent was to verify that the necessary measurements and
observations were addressed in the initial heatup. Closure of the
bulletin is being tracked by the NRC Resident Inspectors.
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In the areas inspected, no violations or deviations were identified.

Action on Previous Inspection Findings

(Open) Inspector Followup Item 390,391/93-59-07 concerned verification
of the vertical plumbness of reactor coolant pump 4 support columns at
the hot condition. The inspectors verified that the licensee will take
measurements of the out of plumpness of the support columns at the hot
condition (557°F) during the initial heat up of the reactor coolant
system. Licensee engineers indicated that the data would be provided to
Westinghouse for a determination of acceptability. This item remains
open pending further review by NRC.

Exit Interview

The inspection scope and results were summarized on March 25, 1994 and
April 1, 1994, with those persons indicated in paragraph 1. The
inspectors described the areas inspected and discussed in detail the
inspection results. Proprietary information is not contained in this
report. Dissenting comments were not received from the licensee.



