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! July 1, 1996

Mr. Charles H. Cruse
Vice President - Nuclear Energy
Baltimore Gas and Electric Company
Calvert Cliffs Nuclear Power Plant
1650 Calvert Cliffs Parkway
Lusby, MD 20657-4702

SUBJECT: SITE VISIT TO CALVERT CLIFFS NUCLEAR POWER PLANT TO AUDIT CALVERT
CLIFFS UNIT 1 TENDON SURVEILLANCE RESULTS (TAC N0. M95396)

Dear Mr. Cruse:

On May 21 and May 22, 1996, the staff performed an audit of the lift-off

force data for all tendon surveillances conducted in the Unit I containment

structure. As a result of our audit, the staff concurs with Baltimore Gas and

Electric Company's conclusion that the Unit I containment structure post-

tensioning system does not exhibit any functional impairment associated with

the observed higher-than-expected prestress loss and its safety margin is

expected to be maintained throughout the licensed life of the plant. The

results of our audit are presented in the enclosure.

gcerely,
Alexander W. Dromerick, Senior Project Manager
Project Directorate I-I
Division of Reactor Projects - I/II
Office of Nuclear Reactor Regulation
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2 WASHINGTON, D.C. 20555-0001
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Vice President - Nuclear Energy
Baltimore Gas and Electric Company
Calvert Cliffs Nuclear Power Plant
1650 Calvert Cliffs Parkway
Lusby, MD 20657-4702

SUBJECT: SITE VISIT TO CALVERT CLIFFS NUCLEAR POWER PLANT TO AUDIT CALVERT
CLIFFS UNIT 1 TENDON SURVEILLANCE RESULTS (TAC N0. M95396)

Dear Mr. Cruse:

On May 21 and May 22, 1996, the staff performed an audit of the lift-off

force data for all tendon surveillances conducted in the Unit I containment

structure. As a result of our audit, the staff concurs with Baltimore Gas and

Electric Company's conclusion that the Unit I containment structure post-

tensioning system does not exhibit any functional impairment associated with

the observed higher-than-expected prestress loss and its safety margin is |
!

expected to be maintained throughout the licensed life of the plant. The

results of our audit are presented in the enclosure. |

Sincerely,

Alexander W. Dromerick, Senior Project Manager
Project Directorate I-l
Division of Reactor Projects - I/II
Office of Nuclear Reactor Regulation
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! Mr. Charles H. Cruse Calvert Cliffs Nuclear Power Plant |Calvert Cliffs Nuclear Power Plant Unit Nos. I and 2 '

)
cc: j

President Mr. Joseph H. Walter, Chief Engineer
| Calvert County Board of Public Service Commission of |Commissioners Maryland

|
,

175 Main Street Engineering Division ;
t

Prince Frederick, MD 20678 6 St. Paul Centre,

!

Baltimore, MD 21202-6806
D. A. Brune, Esquire

iGeneral Counsel Kristen A. Burger, Esquire
| Baltimore Gas and Electric Company Maryland People's Counsel

P.O. Box 1475 6 St. Paul Centre
Baltimore, MD 21203 Suite 2102

Baltimore, MD 21202-1631
Jay E. Silberg, Esquire
Shaw, Pittman, Potts and Trowbridge Patricia T. Birnie, Esquire
2300 N Street, NW Co-Director
Washington, DC 20037 Maryland Safe Energy Coalition

| P.O. Box 33111
Mr. Terrence J. Camilleri, Director, Baltimore, MD 21218
NRM
Calvert Cliffs Nuclear Power Plant Mr. Larry Bell

| 1650 Calvert Cliffs Parkway NRC Technical Training Center
' Lusby, MD 20657-47027 5700 Brainerd Road
| Chattanooga, TN 37411-4017

Resident Inspector
| c/o U.S. Nuclear Regulatory
i Commission -

P.O. Box 287
| St. Leonard, MD 20685

Mr. Richard I. McLean
Administrator - Radioecology;

! Department of Natural Resources
( 580 Taylor Avenue
( Tawes State Office Building

B3

| Annapolis, MD 21401
1
i Regional Administrator, Region I ,

U.S. Nuclear Regulatory Commission
475 Allendale Road i

King of Prussia, PA 19406
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AUDIT REPORT BY THE OFFICE OF NUCLEAR REACTOR REGULATION

RELATED TO HOOP TENDON LOW LIFT-OFF-FORCES

AT THE CALVERT CLIFFS NUCLEAR POWER PLANT. UNIT 1

BALTIM0RE GAS AND ELECTRIC COMPANY

DOCKET NO. 50-317

BACKGROUND

During the NRC team visit to the Calvert Cliffs Nuclear Power Plant in late
March 1996 as part of the license renewal demonstration program, the NRC staff
requested the containment tendon surveillance data and noticed that for the
last (the 15th year) surveillance there were more lift-off test force data for
hoop tendons than expected. Further, the staff noticed that the data is only
for Unit I and that Unit 2 is only required to have a visual inspection. This
gave rise to a staff concern as to the adequacy of the tendon prestressing
force in both units. General Design Criterion 50 of Appendix A to Title 10 of
the Code of Federal Regulations, Part 50 requires that the containment
structure be designed to accommodate, without exceeding the design leakage
rate and with sufficient margin, the calculated pressure and temperature
conditions resulting from a loss-of-coolant accident. Consequently, it is
important to assess the ability of the containment to withstand design basis
loads. On May 21 and 22, 1996, the staff performed an audit of the lift-off
force data for all surveillances conducted on Unit 1. The staff's findings
from the audit follow.

FINDINGS

The staff reviewed the data from all five of the tendon surveillances and spot
checked some of the listed data with the raw data. The staff noted that there
was a hiatus of about 2 years between the completion of construction and the
structural integrity test (SIT) of the Unit I containment. Since the first
tendon surveillance was performed 1 year after SIT, it was actually 3 years
after completion of construction. In performina the regression analysis the
licensee took this fact into consideration by plotting the first year
surveillance after SIT at the 3-year time interval, third year at the 5-year
time interval and so on. A total of 80 hoop tendons have been subjected to
lift-off tests from all surveillances and 33 of these tendons had low lift-off
forces.

During the fifteenth year tendon surveillance, lift-off forces of two hoop
tendons were found to be below the lower Bound Expected (LBE) value as
established in the technical specification. Additional tendons above and
below these two tendons were subjected to lift-off testing and 14 tendons were
found to have lift-off forces lower than the LBE value. Out of a sample of 21
tendons, 16 were found to have low lift-off forces. One additional tendon
near the top of the cylinder which had been subjected to a lift-off test in
the first and third year surveillances was tested again and was found to meet
the lift-off force criteria. An investigation as to the cause of the low hoop
tendon lift-off forces was performed.
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The low lift-off forces found in hoop tendons spanning between buttresses
No. 5 and No. I are attributed to the presence of the equipment hatch, the
personnel lock and also the construction opening, all of which could have
resulted in prestress losses larger than normally expected for hoop tendons in
a uniform region. In order to ensure that only the hoop tendons passing I

through these areas are affected, hoop tendons above these areas and between
buttresses No. 6 and No. 4, as well as buttresses No. 6 and No. 2, were also
selectively subjected to lift-off tests. The 80 lift-off force values from
all the tests were divided into groups and subgroups and the trend of each was
established. A regression trend analysis for all the hoop tendons was also
made. All the tendon lift-off forces in tha licensee's analysis are
normalized forces. The results of the trend analysis indicate that the tendon I
force will not go below the minimum required force before the end of the '

licensed 40-year plant life.

By using the data from all the surveillances as input, the staff performed |
independent regression analyses for the trend of the tendon forces for the !
hoop, dome, and vertical tendons. The results of the analysis are as shown in '

Figures 1, 2, and 3, respectively. In all the figures, one line represents
the trend based on the normalized data and the other on the raw data. The
differences between the two for all cases appear to be of little significance. |
The reason for using the raw lift-off force data for the trend study is that
there is some confusion caused by using the normalizing factors which may be
for a subgroup of tendons or for a grcup of tendons and further the regression
trend analysis itself can be considered as a normalizing process. The results
of the staff's study as shown in attached Figures 1, 2, and 3 indicate that
the hoop tendon force is most critical and the tendon system should maintain
its margin of safety throughout the licensed 40-year life of the plant.

CONCLUSION

After reviewing the information provided by the licensee on its effort in
resolving the issue of the hoop tendon low lift-off forces, the staff
understands the reason for the unusually large number of tendon lift-off
tests. The licensee has studied the trend of tendon lift-off forces locally
(through tendon subgroups) as well as globally (through larger groups). On
the basis of the staff's independent analysis results, the staff concurs with
the licensee's conclusion that the Unit I containment structure post-
tensioning system does not exhibit functional impairment associated with the
observed higher-than-expected prestress loss and its safety margin is expected
to be maintained throughout the licensed life of the plant. In response to
the staff's concern about the condition of the Unit 2 post-tension system, the
licensee indicated its intention to follow the NRC rulemaking on the
endorsement of ASME Section XI subsection IWL which requires alternate visual
inspection and physical tendon surveillance between Unit 1 and Unit 2. In
view of the preceding conclusion, the staff's concern on hoop tendon low lift-
off forces has been satisfactorily resolved.

Principal Contributors: Chen P. Tan
Seung J. Lee

Date: July 1, 1996


