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*g* O- ! NUCLEAR REGULATORY COMMISSION j

g ,/ WASHINGTON, D.C. 20555-0001

February 18, 1994
l

Docket No. 50-285

Mr. Terry. L. Patterson
Division Manager - Nuclear Operations |
Omaha Public Power District
Fort Calhoun Station FC-2-4 Adm.
Post Office Box 399

Hwy. 75 - North of Fort Calhoun
Fort Calhoun, Nebraska 68023-0399

Dear Mr. Patterson: 1

i

SUBJECT: INFORMATION GATHERING VISIT TO FORT CALHOUN IN SUPPORT OF THE |
'

STAFF'S FATIGUE ACTION PLAN ASSOCIATED WITH THE RESOLUTION OF
GENERIC ISSUE 166, " ADEQUACY OF FATIGUE LIFE OF METAL COMPONENTS"

IOn July 13, 1993, the staff's Fatigue Action Plan (FAP) associated with the ;

resolution of Generic Issue 166, " Adequacy of Fatigue Life of Metal |
Components" was approved for implementation. Consistent with Long-Term
Actions 11.4 and II.5 of the FAP, the Mechanical Engineering Branch (EMEB)
staff is preparing to assess the fatigue adequacy of example reactor coolant i

system components by performing independent fatigue analyses of certain j
components at selected facilities. In order to derive a general assessment of
fatigue adequacy for all operating plants, EMEB has selected a representative
sample of seven facilities for which fatigue analyses will be performed.
Based upon vendor design, plant vintage of interest, and availability of
actual transient histories, Fort Calhoun was one of the facilities selected.

In order for the staff to perform the necessary analyses, we need to obtain
certain plant specific design information and analytic assumptions contained
in existing design drawings, applicable Code stress or design reports, Code
data packages, and licensee's and/or vendor's fatigue analyses. The
information we are seeking should already be contained in existing Quality
Assurance Program required documentation. At the completion of our
evaluation, our results, findings and conclusions will be published in a
NUREG/CR. Since this study is-being performed in a fashion similar to
assessments performed by team inspections, it is our view that the information
we receive and review does not have to be docketed by the licensee.

Enclosed is the list of specific information that is needed. We ask that all
the necessary documentation be available for staff review. The staff plans to
review the assembled information during a two-day visit by one NRC staff
member and two consultants, currently scheduled for March 29-30, 1994. It is
expected that copies of certain documents will need to be sent to our
contractor at the conclusion of this visit. This information will then be
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returned or disposed of according to your preference. We are willing to
travel to either the site, licensee's offices, or vendor's offices, whichever

is more convenient.

If you have any questions about this matter, please do not hesitate to call me
at (301) 504-1313.

Sincerely,

O
s

Steven Bloom, Project Manager
Project Directorate IV-1
Division of Reactor Projects - III/IV/V
Office of Nuclear Reactor Regulation

Enclosure:
As stated

cc w/ enclosure:
See next page
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returned or disposed'of according to your preference. We are willing to
travel to either the site, licensee's offices, or vendor's offices, whichever
is more convenient. i

t

If you have any questions about this matter, please do not hesitate to call me
at (301) 504-1313. ;

:

Sincerely, |

:
!

ORIGINAL SIGNED BY: ,

,

! .}
'

Steven Bloom, Project Manager
Project Directorate IV-1
Division of-Reactor Projects - III/IV/V '

Office of Nuclear Reactor Regulation
'

Enclosure:
As stated ;,

l ;

cc w/ enclosure: !
~ See next page |

DISTRIBUTION:
. |

' Docket: Filet NRC & Local PDRs PD4-1 Reading
S. Bloom E. Adensam W. Beckner
P. Noonan ACRS(10) (P-315) OGC(15B18)
A. B. Beach, RIV J. Roe

OFC LA:PD4,1,.~ PM:PD4-1 D(A):PD4-1,

f iqv mv7
-

NAME PNoonan 9 SEToom/vw WBeckn(e.p upr

DATE Q/l[/94 $l]_l/94 4/lk/94I

COPY YE @ ) [YES)NO h/NO

0FFICIAL RECORD COPY Document Name: FCFATIGU.LTR

|
1 !

|
'

!
;

!

1

1



. _ -. - . . . - _ _ _ _ _ _ _ _ _ _ _ _

E

'

i
,

Mr. Terry L. Patterson
Omaha Public Power District Fort Calhoun Station, Unit 1

,

|
cc:

Mr. Michael F. McBride, Esq.
LeBoeuf, Lamb, Leiby & MacRae |

'

1875 Connecticut Avenue, NW
.

Washington, D.C. 20009-5728
|

Mr. Jack Jensen, Chairman ;
'Washington County Board

of Supervisors |
Blair, Nebraska 68008 j

Mr. Raymond P. Mullikin, Resident Inspector !

U.S. Nuclear Regulatory Commission: |
Post Office Box 309

'

!
Fort Calhoun, Nebraska 68023 |

Mr. Charles B. Brinkman, Manager
Washington Nuclear Operations |
Combustion Engineering, Inc. |,

12300 Twinbrook Parkway, Suite 330 !

Rockville, MD 20852

Regional Administrator, Region IV
U.S. Nuclear Regulatory Commission
611 Ryan Plaza Drive, Suite 1000
Arlington, Texas 76011

|Harold Borchert, Director
Division of Radiological Health
Nebraska Department of Health
301 Centennial Mall, South
Post Office Box 95007
Lincoln, Nebraska 68509

Mr. James W. Chase, Manager
Fort Calhoun Station
Post Office Box 399
Fort Calhoun, Nebraska 68023 |
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i NRC FATIGUE ACTION PLAN |

| |NFORMATION REQUEST
I

i

1. PROJECT BACKGROUND AND OBJECTIVE

Recent test data indicate that the effects of the light water reactor environment
could significantly reduce the fatigue resistance of the materials used in the reactor

i

coolant pressure boundary components of operating nuclear power plants. Interim fa-
tigue curves accounting for the environmental effects have been developed and
published in NUREG/CR-5999. In order to assess the significance of these recent test
data, an evaluation of a sample of components in the reactor coolant pressure bound-
aries of a facility designed by each of the four nuclear steam supply system (NSSS)

|vendors will be conducted. 1

The objective of this project is to determine what effect the interim fatigue curves in
NUREG/CR-5999 will have on the fatigue usage factors for selected components.
Evaluations will be made on existing plants with existing fatigue analyses and older vin-
tage plar.ts that were designed to codes that did not require an explicit fatigue analysis
for all components. Older vintage plants have design basis fatigue analyses for the
reactor vessel and nozzles, but not for piping designed to ANSI B31.1. However, fa-
tigue analyses may have been conducted for piping on the older vintage plants as part
of the Systematic Evaluation Program (SEP), orin response to NRC Bulletins. !

|

| |
| 2. EVALUATION APPROACH
!

The evaluations to be completed by this project will be accomplished using the ba-
sic steps enumerated below:

| 1. If design basis fatigue analyses exist for the selected components / systems:
a. Review the current fatigue analyses

| b. Calculate the fatigue usage factors that would result from the design calculation
j stresses and the interim fatigue curves published in NUREG/CR-5999

c. If the revised fatigue usage factoris greater than the ASME Boiler and Pressure
| Vessel (B&PV) Code limit of 1.0, remove conservatisms where possible and re-

,

calculate the revised fatigue usage factor. )
! 2. If design basis fatigue analyses do not exist for the selected components / systems:

a. Determine stress intensities and alternating stress ranges needed for fatigue
usage factor calculations

b. Calculate the fatigue usage factors based on the applicable ASME B&PV Code
and NUREG/CP.-5999 fatigue curves. '

|
'
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3. DATA FOR COMPONENTS / SYSTEMS WITH
'

EXISTING FATIGUE ANALYSES

The following list is considered the minimum data required for the reactor vessel
and nozzles (items 1 and 2 in Section 5), and other components or systems with exist-
ing fatigue analyses. It is assumed that these data are included in the existing |

analyses;if not, they should be provided in addition to the existing analyses. |

1. Industry code used for component qualification (e.g., ASME B&PV Code,1963 Ed.)
2. Current design basis detailed stress / fatigue usage factor calculations for the com-

ponents listed in Section 5 below. If redundant trains in a piping system exist,
provide the calculations for the train with the highest fatigue usage factor. The in-
formation requested in this item should include:
a. geometry, dimension, and material data for nozzle locations listed in Section 5

b. geometry, dimension, and material data of the piping component at the location
of the highest fatigue usage factor for the piping systems listed in Section 5 ;

'c. geometry, dimension, and material data at the location of the highest fatigue
usage factor on the reactor vessel lower shell and lower head (below the core)

d. details of applicable transients (temperatures, pressures, rates of change, and
thermal gradients)

e. load pairings and the resulting individual fatigue usage factor for each pairing

f. the latest applicable numbers of expected cycles over the components lifetime
for each transient (note that these numbers may have changed from the original
design basis because of the numbers of actual transients occurring,identifica-
tion of new transients, or because of component replacement such as BWR
recirculation system piping replacement)

g. conditions not identified in the original design basis (e.g., thermal stratification / i

striping, turbulent mixing, etc.) and the stress / fatigue usage facter associated
with these conditions

h. changes in geometry that could affect the stress / fatigue usage factor. Exam-
ples of this include, but are not limited to:

* removal of cladding from BWR feedwater nozzles (in this case the low-alloy )
steel nozzle inside surface would be in direct contact with the BWR coolant
so that the interim fatigue curves in NUREG/CR-5999 are applicable to the
low-alloy steel at this location

i

* snubber / support removal (replacement of snubbers with rigid supports would
increase fatigue usage factor in piping during heatup/cooldown).

3. Advanced fatigue methods that could assist in fatigue usage factor reduction. Ex-
amples include:
a. results from fatigue monitoring tests or on-line systems monitoring that may

better quantify the magnitudes of temperature differences and rates of change
than the design basis assumptions

,

NRC Fatigue Action Plan Information Request - Comb. Engr. Plants, Page 2
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j b. reanalyses that have identified partial cycles and the stress / fatigue usage factor
associated with the partial cycles.

: c. Current cycle counting results i

! 4. Descriptive information for those systems attached to the nozzle locations listed in
Section 5. This information will be used in efforts to reduce conservatisms in the
calculation of the revised fatigue usage factors by estimating system response
changes. The following data are requested:

I a. A summary description of the analytical techniques that were used to qualify the
l; system (s) (e.g., PVRC versus R. G.1.61 damping, independent support mo-

tion, peak spectra / broadening, or other methodology details)a

l b. Summary description of system analysis results (e.g.,10 lowest eigenvalues) j

!
l

4. DATA FOR COMPONENTS / SYSTEMS WITHOUT4

| EXISTING FATIGUE ANALYSES
i

The following list contains those data required for components / systems (items 3.

through 6 in Section 5) without existing fatigue analyses.;

1. Industry code used for component qualification (e.g., ANSI B31.1,1967 Ed.)
2. Detailed current configuration drawings / isometrics for the components / systems of

; interest, including:
I a. geometry, dimensions, pipe sizes / schedules, weights, insulation

j b. materials of construction

3. Whatever information is available to estimate the applicable numbers of expected<

} cycles over the component's lifetime for each transient
! 4. Conditions not identified in the original design basis (e.g., thermal stratification / strip-
! ing, turbulent mixing, etc.) and the stress / fatigue usage factor associated with these
! conditions

5. Changes in geometry that could affect the stress / fatigue usage factor. Examples of
j this include, but are not limited to:

] a. removal of cladding from BWR feedwater nozzles (in this case the low-alloy
] steel nozzle inside surface would be in direct contact with the BWR coolant so
1 that the interim fatigue curves in NUREG/CR-5999 are applicable to the low-

alloy steel at this location.

b. snubber / support removal (replacement of snubbers with rigid supports would
increase fatigue usage factor in piping during heatup/cooldown).

6. Results from fatigue monitoring tests or on-line systems monitoring that may better
quantify the magnitudes of temperature differences and rates of change than the
design basis assumptions

,

7. Current cycle counting results
8. List of load cases, design basis transients (including numbers of cycles), and their

equivalent ASME B&PV Code service levels.

,
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9. For the piping systems listed in Section 5 the additional data below are needed: ],

a. applicable seismic response spectra i

! b. support data (type, location, direction, stiffness, preload) )
1

c. valve data (or other in-line equipment such as expansion joints, pumps, small j|
j tanks) indicating location, weight, length, stiffnesses, center of gravity / eccentric- j

]
ity, etc. as appropriate ;

)
: d. applicable anchor movements (thermal, seismic, etc.), locations, and

,

, associated stiffness values,

I

; e. loads from connected lines and ccmponents (line breaks, relief valve discharge,
j thermal or seismic movements, etc.).

10. Provide all loads (e.g., summarized in a table) for the nozzle locs.tions listed in Sec- !4

tion 5. If this information is not available in a single source document, the analyses |
'

I of the attached piping systems / components could be provided. |.

1 |
i4

j 5. UST OF COMPONENTS AND SYSTEMS i
: i

i 1. Reactor vessel lower shell and lower head (below the core)

| 2. Reactor vesselinlet and outlet nozzles
'

3. Pressurizer surge line (including hot leg and pressurizer nozzles)

j 4. Reactor coolant piping safety injection system cold leg nozzle
j 5. Reactor coolant piping charging system cold leg nozzle

| 6. Shutdown cooling system primary coolant system boundary piping.
e

:

!
!
!
!
!
;

}

i

,

,

j

< .
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