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PurDose:

The PBNP Technical Specifications require the periodic evaluation ,

of prestress levels existing in the tendons of the containment
,

'

prestressing system. The tendon prestress evaluation consists of
obtaining anchor seat lift-off values for randomly selected
tendons and comparing the results against tolerance bands of
acceptable prestress force. This information is used to assist
in the determination of the adequacy of the containment
prestressing system during the course of the design life of the
Plant. The purpose of this calculation is to superimpose 1

prestress data collected from PBNP tendon surveillances on to
tolerance bands of acceptable prestress force.

References:

1. PBNP Technical Specifications, Section 15.4.4.VII, " Tendon
Surveillance", March 27, 1985

2. PBNP FSAR, Section 5.1.2.4, "Prestress Losses" |

3. USNRC Regulatory Guide 1.35, " Inservice Inspection of
Ungrouted Tendons in Prestressed Concrete Containment
Structures", Rev. 2

4. USNRC Regulatory Guide 1.35.1, " Determining Prestressing
Forces for Inspection of Prestressed Concrete Containments",
July 1990

5. Bechtel Calculation 050-C-039, " Tendon Prestressing Force
Limits as Time Function at Anchorage for PBNP", Rev. 0

6. WEPCo, PBNP Unit 1, " Containment Building Post-Tensioning i

System One-Year Surveillance", November, 1971

7. WEPCo, PBNP Unit 2, " Containment Building Post-Tensioning
'

System One-Year Surveillance", November, 1972

8. WEPCo, PBNP Unit 1, " Containment Building Post-Tensioning
System Three-Year Surveillance", February 25, 1974 I

9. WEPCo, PBNP Unit 2, " Containment Building Post-Tensioning
System Three-Year Surveillance", October, 1974

,

10. WEPCo, PBNP Unit 1 and 2, " Containment Building Post- |
Tensioning System Eight-Year Surveillance", September, 1979

|

11. WEPCo, PBNP Unit 1 and 2, " Containment Building Post-
Tensioning System Thirteen-Year Surveillance", May 15, 1985
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12. WEPCo, PBNP Unit 1 and 2, " Eighteen-Year Inservice Tendon
Surveillance Test Report", Rev. O

Tendon Surveillance Plots:

Tolerance bands included with this calculation have been
reproduced from graphs supplied with Ref. 5. These tolerance
bands were constructed in accordance with RG 1.35.1 (Ref. 4)
using FSAR values for tendon stresses and losses.

Lift-off forces tabulated in Table 1 and 2 of these calculations
have been taken from tendon surveillance reports for PBNP (Ref. 6
- 12). These lift-off forces have been calculated by taking the
actual lift-off force measured at the anchor and dividing by the
number of effective wires defining the tendon. Dome and hoop
tendons have a lift-off measurement taken at each end. The lift-
off forces indicated in Table 1 and 2 have been averaged between
each end for these tendons. Vertical tendons have lift-off
measurements taken at one end only.

Tendon lift-of'' forces included with Table 1 and 2 have been
plotted on the .olerance bands of acceptable prestress force and
have been included with this calculation. These plots include
dome, vertical and hoop tendons for both Unit 1 and 2.

Conclusi2Hi

All lift-off forces measured during the PBNP tendon surveillance !

program lie above 90 percent of the predicted lower limit
prestress and are acceptable. Most of the data for Unit 1 and
the one, three and eight-year surveillance for Unit 2 lies near
or above the predicted upper limit prestress. This is mainly due '

to the conservatism in the FSAR predicted loss values and that
t

the same tendons were tested during each of the first three
surveillances for each unit. When these tendons were retensioned
after lift-off measurements, the tolerance for retensioning was

,

-0%, +5%. Typically retensioning approached the +5% value giving '

the data an apparent low loss or slightly upward trend
(retensioning tolerance offset losses between surveillances).
Random tendon sampling will mitigate this occurrence since the
majority of selected tendons will not have been retensioned since
original installation.

Tendon D2-227 had an unusually high level of prestress force per
wire. During the one-year surveillance for Unit 2, this tendon
was discovered with two broken wires. These wires were most ,

likely broken during or prior to initial tensioning. The tendon
was jacked assuming 90 wires were present. Since 88 wires would
be carrying the entire force, this would account for the high '

i
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force per wire measured.

The eighteen-year surveillance for Unit 2 indicates a downward
trend in the prestress data. This has been attributed to a
change in the lift-off measurement procedure (Ref. 12).
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