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t UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 205554001

SAF TY EVA UAT ON BY TH OFF C OF NUC AR REACTO REGULATIO

R ATED TO CONTAINMENT R -A ALYSIS

F OR DA POW R AND G COMPANY

TURKEY POINT UNITS NOS. 3 AND 4

DOCK T NOS. 50-250 AND 50- 51

Each containment at Turkey Point consists of a post-tensioned reinforced
concrete cylinder and a shallow dome, connected to and supported by a massive
reinforced concrete foundation slab. The inside diameter of the cylinder is
116 feet. The length of the cylinder is 144 feet. The height from the top of
the base slab to the top of dome is 170.6 feet. The thicknesses of the
cylinder wall and dome shell are 3.75 and 3.25 feet respectively. There are
165 dome tendons (3 groups oriented at 120 degrees) spaced at 1.7 feet, 180
vertical tendons spaced at 2. 1 feet and 489 hoop tendons each spanning 120
degrees (6 buttresses) and spaced at 10 inches. Each containment has a 1/4
inch thick steel liner plate for a high degree of leak tightness. The
prestressing tendon system is a 90-1/4" wire BBRV system.

The structural integrity tests were performed in July 1971 for Unit 3 and in
February 1972 for Unit 4. The 20th year tendon surveillance for Unit 3 and
Unit 4 were conducted in 1991 and 1992, respectively. Prior to the 20th year
tendon surveillance, each of the periodic tendon lift-off, detension and
retension were repeated on the same preselected tendons. The twelve tendons
(5 hoop, 4 vertical and 3 dome) in the 20th year tendon surveillance were
selected randomly. The results of the lift-offwere: for Unit 3, the lift-
off forces (LOFs) for 4 hoop tendons were below the predicted lower limit
(PLL), and for Unit 4, the LOFs for 2 hoop tendons, 1 dome tendon and 1

vertical tendon were below the PLL. In accordance with Turkey Point Plant
technical specification and in order to investigate the probable cause and
extent of the low lift-offforces, additional lift-offs of tendons adjacent to
the tendons that had lift-offforces below PLL were performed. The lift-off
forces for 15 of the 18 adjacent tendons tested were also found to be below
the PLL.

As a result of the discovery of the extensive tendon low lift-offforces, the
licensee undertook an engineering evaluation and found that low lift-off
forces were due to increased tendon steel relaxation caused by average tendon
wire temperatures higher than originally considered. In order to assure that
there is sufficient prestress force to maintain the licensing basis through
the licensed plant life, a very detailed structural re-analysis was performed.
The reanalysis was performed by idealizing the whole containment shell into
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3-D finite elements (the original analysis was based on axisymmetric
idealization) and by using more realistic internal pressure and prestress
losses. On the basis of the re-analysis, the licensee established a new
minimum required prestress force (HRF) for each group of tendons. The new
HRFs are less than the original HRFs. Considering the lower HRFs and the
lower prestress force, the licensee concluded that the containment structures
will continue to meet the licensing basis requirement through the end of the
licensed plant life.
2. $VA~UI~Tgg

The staff has evaluated the licensee's reanalysis. The licensee indicated
that the use of 59 psig in the original calculations was overly conservative
and provided the basis for the use of 55 psig. The correction of containment
internal pressure from 59 to 55 psig was approved by the staff. The basis for
the use of 55 psig is that the peak accident pressure according to transient
analysis is only 49.9 psig; therefore, the use of 55 psig is considered to be
acceptable. The staff notes that the containment has been subjected to a
structural integrity test at 115X of design pressure. With a reduction in the
pressure there will be a reduction in the MRFs, since the prestressing forcm
is basically used to counteract the force generated by the internal pressure-.
Based on the containment data as summarized previously, the staff made some
independent calculations of the governing HFRs as an approximate check of
values obtained by the licensee from the 3-0 finite element reanalysis. There
is. reasonable agreement between staff's and licensee's results.

As indicated above, tendon surveillance testing performed prior to the
twentieth year surveillance was based on the same preselected tendons. The
criterion for the acceptance of these tendon lift-offforces is that it should
be above or equal to the PLL and the trend of the tendon forces should not go
below the HRF before the next scheduled surveillance. The use of the same
preselected tendons for tendon surveillance was found to be deficient in view
of the fact that repeated lift-off, detension and retension appear to have
changed the basic tendon force behavior. In addition, the lift-offforce may
not be representative of the actual behavior of the prestressing forces of the
group of tendons as indicated by the inspected tendon or tendons. Therefore,
the twentieth year tendon surveillance adopted the approach as delineated in
Regulatory Guides (RG) 1.35 (Rev.3) and 1.35. 1. The revised approach was
specified in the technical specifications and requires that the tendons be
randomly selected and inspected. On the basis of this new approach, as
indicated above, extensive low lift-offforces were discovered. Following RG

1.35. I, the licensee has established the upper bound and lower bound (i.e.
PLL) of prestressing forces for each group of tendons together with the
respective HRF and has plotted the normalized lift-offforces on graphs with
the bounds depicted for each respective group of tendons. From the
normalized lift-offforces plots it appears that the tendon prestressing
forces for all groups of tendons for both Units 3 and 4 are mostly above their
respective PLL. Since the data of previous surveillance were based on the
same pr eselected tendons, there is some doubt as to the validity of such data.
Therefore, with the exclusion of such data, the staff considers that there is



not enough information to form the basis for establishing an accurate trend of
the prestressing force for each group of tendons. However, the licensee has
performed the most conservative regression analysis for the hoop tendons of
Unit 4. They found the trend of the tendon force is such that it would not be
below the HRF until after the 40 year plant life. Since the 25th year
surveillance is scheduled to be performed in 1996/1997 making new lift-off
force data available, it will be possible to soon have a better picture of the
trend.

3. 'CONC US 0

On the basis of the staff's review and evaluation of the information,
specifically the detailed engineering reanalysis provided by the licensee, the
staff concurs with the licensee's conclusion that steel relaxation larger than
predicted was the probable cause of low lift-offforces and that the post-
tensioning system provides sufficient prestress and the containment structure
remains within the allowable specified in the Updated Final Safety Analysis
Report. The staff is not prepared to conclude that the post-tensioning system
will provide sufficient prestress force to maintain the licensing basis
requirements through the currently licensed plant life, until it is confirmed
by the results of the forthcoming scheduled tendon surveillance. However,
based on the conservative projection of data available to date, there is
reasonable assurance that the actual prestress force will not be below the
minimum required prestress force for each group of tendons. Therefore, it i'
likely that the post-tensioning system will provide sufficient prestress force
to maintain the licensing basis requirements through the currently licensed
plant life, provided the remaining surveillance tests confirm the licensees
reanalysis. Should the surveillance test results deviate from the expected
results, the licensee is required to reevaluate the containment system and
report the results to the NRC as specified in TS 3.6.1.
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