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U. S. Nuclear Regulatory Commission
Attention: Document Control Desk
One White Flint North
11555 Rockville Pike
Rockville, MD 20852

South Texas Project
Unit 2

Docket No. STN 50-499
Summary Report Regarding Results of the

Unit 2, Year 15 Containment Tendon Surveillance

Pursuant to 10CFR50.55a(b)(2)(viii), the STP Nuclear Operating Company submits the
attached surveillance Summary Report regarding results of the South Texas Project Unit
2, year 15 Containment tendon surveillance.

Two of the tendons tested were found with grease voids exceeding 10% of the available
tendon net duct volume, the limit for reporting required by 1 OCFR50.55a(b)(2)(viii)(D)(2).
However, an engineering assessment determined that containment integrity has not
been compromised.

There are no commitments contained in this report.

If you have any questions on this matter, please contact Mr. P. L. Walker at (361) 972-
8392 or me at (512) 972-7074.

John Crenshaw
Manager, Engineering

PLW

Attachment: Summary Report Regarding Results of the Unit 2, Year 15 Containment
Tendon Surveillance

STI: 31753432
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Bruce S. Mallett
Regional Administrator, Region IV
U. S. Nuclear Regulatory Commission
611 Ryan Plaza Drive, Suite 400
Arlington, Texas 76011-8064

U. S. Nuclear Regulatory Commission
Attention: Document Control Desk
One White Flint North
11555 Rockville Pike
Rockville, MD 20852

Richard A. Ratliff
Bureau of Radiation Control
Texas Department of Health
1100 West 49th Street
Austin, TX 78756-3189

Jeffrey Cruz
U. S. Nuclear Regulatory Commission
P. 0. Box 289, Mail Code: MN1 16
Wadsworth, TX 77483

A. H. Gutterman, Esquire
Morgan, Lewis & Bockius LLP

L. D. Blaylock
City Public Service

Michael K. Webb
U. S. Nuclear Regulatory Commission

R. L. Balcom
Texas Genco, LP

A. Ramirez
City of Austin

C. A. Johnson
AEP Texas Central Company

Jon C. Wood
Matthews & Branscomb

C. M. Canady
City of Austin
Electric Utility Department
721 Barton Springs Road
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SOUTH TEXAS PROJECT
UNIT 2

SUMMARY REPORT REGARDING RESULTS OF THE
UNIT 2, YEAR 15 CONTAINMENT TENDON SURVEILLANCE

Technical Specification Surveillance Requirement 4.6.1.6 requires that the structural integrity of
the Containment tendons be verified in accordance with the Containment Post-Tensioning
System Surveillance Program. The Program is in accordance with ASME Code Section Xl,
Subsection IWL, 1992 Edition with 1992 Addenda, as supplemented by 10CFR50.55a(b)(2)(viii).
This report addresses the findings of the Unit 2, year 15 surveillance that determined tendon
filler grease voids of two tendon ducts exceeded the limit of 10% of the net duct volume
specified in 10CFR50.55a(b)(2)(viii)(D)(2).

Six Reactor Containment Building tendons (3 vertical and 3 horizontal) were inspected for the
surveillance. Grease voids in excess of 10% were found in two of the vertical tendons. The
voids for the two tendons were 11.4% and 19.8%.

The main purpose for the grease is as a corrosion protection medium to provide long-term
corrosion protection for the tendon wires and anchorage components. The greasing process
ensures the tendon wires are thoroughly coated with grease to maintain the tendon corrosion-
free for its entire service life.

Voids can exceed the 10% limit for several reasons:

1. Initial installation temperatures are typically greater than 180 degrees F. The grease
(Visconorust 2090P-4) has a coefficient of expansion of about 1% per 20 degrees F.
Depending upon the ambient temperature, shrinkage as it cools can exceed 4%.

2. A tendon is made up of 186 tightly wound wires, with spaces between them. This
arrangement makes it very difficult to fill all spaces between the wires during initial
installation because the tendon is at ambient temperature. As the hot grease
surrounded the tendon, the grease may later migrate into the middle spaces of the
tendon bundle creating a void between the tendon and the duct. These spaces
represent 3% of the net duct volume for a given tendon.

In addition, once stressed, a tendon is in close contact with the duct and the grease may
not readily fill spaces in those areas. Grease could also migrate into these spaces after
injection. The resulting void can account for an additional 3% of the net duct volume.

3. The process of pumping grease into the duct entrains air inside the grease. This
entrained air can surface from suspension as the grease cools between the time the
duct is filled and the surveillance is performed. Additionally, air can also become
entrapped in a tendon duct while the grease is injected. Introduction of entrained and
entrapped air can account for a significant percentage of the additional grease pumped
into the tendon duct during the surveillance.

Therefore, a void volume of 20% or less is considered reasonable.

There was no evidence of grease leakage as determined by a visual inspection of the
accessible Containment surfaces. Visual examination of exposed anchorage components,
including bearing plates, anchorhead, shims, and buttonheads, as well as the wires removed
from the detensioned tendons, found no evidence of corrosion.

The tendon with the 19.8% grease void had been detensioned as part of the surveillance. The
detensioning process consists of relaxing the tendon to its natural, non-stressed state. A wire is
then removed for testing and examination for corrosion. The tendon is then returned to its
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stressed condition. This process results in movement of the tendon wires within the tendon
duct, which can lead to additional grease migration and additional voids in the duct.

The tendon wires and anchorage system were coated with storage grease prior to installation
and the ducts were completely filled with grease at initial installation. The specification requires
the grease to have a liquid vapor phase inhibitor for prevention of corrosion within voids. The
grease is also required to contain additives to enhance the corrosion-inhibiting and wetting
properties, as well as forming a chemical bond with the tendon wires. Therefore, the corrosion
protection for the tendons is maintained.

Additionally, the manufacturer of the grease does not recommend eliminating voids from the
tendon duct. Due to the coefficient of expansion of the grease, the duct needs some void
volume available to allow the grease to expand under seasonal temperature variations.

Conclusion:

Grease was initially installed throughout the entire length of the tendon ducts and grease
coverage was assured. The grease adheres to the tendon and protects the wires from
corrosion. There is a vapor phase inhibitor in the Visconorust 2090P-4 for the prevention of
corrosion within voids as well as additives to enhance corrosion-inhibiting properties of the
grease. The tendons with voids exceeding 10% have been filled and there is no evidence of
grease leakage.

Grease coverage for the tendons is sufficient to maintain corrosion protection and no significant
grease leakage is evident. Therefore, there is no reduction in containment integrity.


