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Arizona Public Service Company

PALO VERDE NUCLEAR GENERATING STATION
P.0.BOX 52034 .+ PHOENIX, ARIZONA 85072-2034

JAMES M. LEVINE - . 192-00660-JML/TRB/SBJ

YICE PRESIDENT -
NUCLEAR PRODUCTION May 15, 1990

U. S. Nuclear Regulatory Commission
Document Control Desk
Washington, DC 20555

Dear Sirs:

Subject: Palo Verde Nuclear Generating Station (PVNGS)
Unit 2
Docket No. SIN 50-529 (License No. NPF-51)
Licensee Event Report 90-005-00
File: 90-020-404

Attached please find Licensee Event Report (LER) No. 2-90-005 prepared and
submitted pursuant to 10CFR50.73. In accordance with 10CFR50.73(d), we are
herewith forwarding a copy of the LER to the Regional Administrator of the
Region V office.

If you have any questions, please contact T. R. Bradish, Compliance Manager at
(602) 393-2521.

Very truly yours,

JML/TRB/SBJ/tlg
Attachment
ce: W. F. Conway (all with attachment)
J. B, Martin
D. H. ‘Coe
T. L. Chan
A. C. Gehr
J. R. Newman
Inpo Records Center
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On April 17, 1990, Palo Verde Unit 2 was in a refueling outage with the core
off-loaded to the spent fuel pool. ‘
atmospheric pressure and approximately 90 degrees Fahrenheit when it was
discovered that the wrong U-tube had been plugged on the hot leg side of Steam
As a result Unit 2 had operated in a condition .prohibited by
the Technical Specifications from June 11, 1988 until February 24, 1990,

No previous similar events have occurred.

As immediate .corrective action, the hot leg end of the U-tube was plugged.
Second party verification of U-tube location prior to plugging was. initiated
prior to the current refueling outage and should prevent recurrence of this

The Reactor Coolant System was at

The most probable cause '‘of the event was determined to be a cognitive
personnel error during the plugging of the SG in April, 1988.
personnel performing :the  plugging and the quality .control personnel performing
the plugging verification may not have ensured the correct U-tube was plugged.

The contract

A
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DESCRIPTION OF WHAT OCCURRED:

A,

Initial Conditions:

On April 17, 1990, Palo Verde Unit 2 was in its second refueling
outage with the core (AC) off-loaded to the spent fuel pool(ND).
The Reactor Coolant System (RCS)(AB) was at atmospheric pressure
and approximately 90 degrees Fahrenheit.

Reportable Event Description (Including Dates and Approximate
Times of Major Occurrences):

Event Classification: Operation Prohibited by Technical
Specifications

‘On April 17, 1990 during Eddy Current Testing on Palo Verde Unit 2

Steam Generator (SG)(SB) number 2, it was discovered that a U-tube
required to be plugged by Technical Specification 4.4.4.4.b as a
result of an inspection performed during the first refueling
outage had only been plugged on the cold leg side of the SG.
Therefore, Palo Verde Unit 2 had operated with a SG tube exceeding
the plugging limit, in a condition prohibited by Technical
Specifications.

During the Unit 2 first refueling outage in April 1988, Eddy
Current Testing revealed that a SG U-tube located at Row 128, Line
149 in SG number 2, had an estimated forty-one percent (41%) wall
thinning. Technical Specification 4.4.4.4.a.6 defines the
Plugging Limit as "the imperfection depth at or beyond which the
tube shall be removed from service and is equal to 40% of the
nominal wall thickness". Therefore the U-tube was identified as
requiring plugging.

On April 17, 1988 the U-tubes in SG No. 2 requiring plugging were
marked by contract personnel (non-licensed) in accordance with
approved plant procedures. The plugging marks were verified to be
in the proper location by quality control personnel (QC)(utility,
non-licensed). On April 19, 1988, the marked U-tubes in SG No. 2
were plugged by contract personnel (non-licensed) in accordance
with an approved work document. On April 20, 1988, QC personnel
verified that the hot leg side of the U-tube located at Row 128,
Line 149 had been plugged.

On April 17, 1990, during the second refueling outage, Eddy
Current Testing was being performed on SG No. 2 in Palo Verde Unit

NRC Form 368A (6-89)
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2 when the hot leg side of a U-tube to be inspected at Row 84,
Line 31 was found to be plugged. Since the U-tube should not have
been plugged, a one hundred percent verification of U-tubes
plugged prior to the current outage was performed. The
verification found that the U-tube located at Row 128, Line 149
was not plugged on the hot leg side as required by Technical
Specifications. The cold leg side of the U-tube was verified to
have been plugged.

Pursuant to Technical Specification 4.4.4.4.b, a steam generator
is OPERABLE after all tubes exceeding the plugging limit and all
tubes containing through wall cracks have been plugged. Since the
U-tube located at Row 128, Line 149 had not been properly plugged
as required by Technical Specifications, SG No. 2 had been
inoperable. Technical Specification 3.4.4, which is applicable in
Modes 1 (POWER OPERATION), 2 (STARTUP), 3 (HOT STANDBY) and & (HOT
SHUTDOWN), states, "with one or more steam -generators inoperable,
restore the inoperable generator(s) to OPERABLE status prior to
increasing T cold above 210 degrees Fahrenheit". On June 11, 1988
at approximately 1829 MST, Unit 2 had entered Mode 4 (T cold
greater than 210 degrees Fahrenheit) contrary to the requirements
of Technical Specification 3.0.4. Technical Specification 3.0.4
restricts entry into an OPERATIONAL MODE unless the conditions of
the Limiting Condition for operation are met. With the RCS
temperature greater than 210 degrees Fahrenheit, the ACTION
requirement of Technical Specification 3.4.4 was not met.

The hot leg end of the SG U-tube located at Row 128, Line 149 in
SG No. 2 was plugged on April 29, 1990, in accordance with plant
procedures. The cold leg end of the U-tube located at Row 84,
Line 31 cold leg end was plugged on April 28, 1990, in accordance
with plant procedures.

C. Status of structures, systems, or components that were inoperable
at the start of the event that contributed to the event:

Not applicable - Other than SG No. 2, no structures, systems, or
components were inoperable at the start of the
event which contributed to this event.

SG No. 2 was inoperable from April of 1988 until
May 3, 1990 when inspections and plugging of U-
tubes was completed,

NRC Form 368A (8-89)
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D. Cause of each component or system failure, if known:
Not applicable - there were no component or system failures.
E. Failure mode, mechanism, and effect of each failed component, if
known:
Not .applicable - there were no component failures.
F. For failures of compohents with multiple functions, list of’ 1
. systems or secondary functions that were also affected: '

Not applicable - there were no component failures with multiple
functions.

G. For failures that rendered a train of a safety 'system inoperable,
’ estimated time elapsed from the discovery of the failure until the
train was returned to service:

Not applicable - there were no component or system failures.

H. Method of discovery of each component or system failure or
procedural error:

Not applicable - there were no component, system or procedural
errors.,

I. Cause of Event:

The plant procedure used to perform the U-tube plugging in 1988
properly identified the U-tubes to be plugged and contained the
steps necessary to complete the required U-tube plugging. Of the
one hundred mechanical tube plugs procured for the outage, ninety-
five were .documented to be installed in the Unit 2 SGs. Plant
documentation indicates the remaining five mechanical tube plugs
were returned to the tube plug vendor. There is' no documentation
that identifies a U-tube being incorrectly plugged. All objective
evidence examined indicates that the U-tube located at Row 128,
Line 149 was plugged, however, 'a visual inspection of the U-tube
during the current refueling outage did not identify any evidence
of the tube having been plugged. Therefore, the most probable
cause of the event was determined to be a cognitive personnel
error (SALP code A). 'The contract personnel performing the
plugging and the QC personnel (utility) performing the plugging
verification may not have ensured the tube plug was installed in

NRC Form 368A (6-39) ) "
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the U-tube identified to be plugged by the plant procedure.

The characteristics of the work location contributed to this
event. The plugging of the SG is performed in a high radiation
area requiring short work times and the. wearing of a respirator
and protective clothing. The locating and verifying of the U-tube
to be plugged is performed remotely using a camera in order to
minimize radiation exposure. In order to mark a U-tube and verify
its location, a known tube sheet location must be identified.

From the known tube sheet location, personnel then count
individual U-tubes in order to determine the location of the U-
tube to be marked, verified, and plugged.

J. 'Safety System Response:

Not applicable - there were no safety system actuations
associated with this condition.

K. Failed Component Information:

Not applicable - there were no component failures.

ASSESSMENT OF THE SAFETY CONSEQUENCES AND IMPLICATIONS OF THIS EVENT:

The plugging limit of an imperfection depth of 40% nominal wall
thickness is based on conservative allowances. for measurement errors and
further corrosion. The plugging of tubes meeting the plugging limit is
performed as .a preventive measure to help ensure the RCS pressure
boundary -integrity is maintained ‘during plant operation. The failure to
completely plug the one SG U-tube, did not result in -an RCS pressure
boundary breach as the RCS structural integrity was maintained during,
the entire operating cycle. This condition did not effect the health
and safety of the public.

CORRECTIVE ACTIONS:
A. Immediate:
The hot leg end of the U-tube located at Row 128, Line 149 was

plugged. The cold leg end of the U-tube located at Row 84, Line
31 was plugged.

NRC Form 368A (8-89)
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B. Action to Prevent Recurrence:
The steam generator plugging procedures were revised to require
second party verification in addition to the QC verification on
identifying U-tubes for plugging.
IV. PREVIOUS SIMILAR EVENT: .

There have been no previous similar events reported pursuant to
10CFR50.73.
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