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hvember 5, 1990

Mr. John Craig, Director
License Renewal Project Directorate
Division of Reactor Projects - III,IV, V, and Special Projects
U.S. Nuclear Regulatory Comission
Office of Nuclear Regulatory Regulation
Washington, D.C. 20555

Dear Mr. Craig:

In preparation for the " fatigue" meeting with the NRC Staff on
November 14, 1990, NUMARC is pleased to provide you with a copy of the
industry position on fatigue, adopted by the NUMARC NVPLEX Working Group
(NNWG), as guidance for the ten Industry Reports (IR). This position

emphasizes flexibility of approach, in order to permit each IR to select or
omit particular steps, while remaining consistent with the overall
methodology.

All of the steps outlined are based on current established practice, as
will be illustrated in more detailed presentations on November 14th. The
sequence of steps is intended to screen out those components for which fatigue
damage is not significant on a generic basis, while concentrating the
resources of the industry and the NRC on those components for which fatigue is
potentially significant for the license renewal term. The latter are referred

,

!

| ,to as fatigue critical components. The presentations on November 14th will
use particular IR's to illustrate: (1) methodology for classifying components'

into fatigue-critical or non-fatigue-critical categories; and (2) effective
|

programs for evaluating fatigue-critical components.

L NUMARC looks forward to the opportunity to discuss this issue. le
anticipate that any questions which you may have with regards to this position

,

I will be discussed at the upcoming meeting.

Sincerely,
,

@p -

-

|
Edward P. Griffing
Manager, Technical Division'

KOC\-

Attachment: As Noted
| cc: Warren Minners, NRC/RES/DSIR Dennis Harrison, DOE>

Jeff Byron, EPRI John Carey, EPRI
Larry Bustard, SNL Rich Burke, EPRI
P.T. Kuo, NRC/NRR/LRPD Ajoy Moonka, SNL
Hugh Bundy, SNL
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TECHNICAL POSITION ON FATIGUE'

I. For those systems, structures and components that have an
explicit fatigue design basis for the current license period, such
as numerical or experimental fatigue analysis referenced to the
ASME Code, Section III, Subsections NB, NE, NG, or their
equivalent, the steps listed below should be followed in order to
extend that fatigue design basis for the license renewal term.

L A. The adequacy of the fatigue design basis should be verified
! for the license renewal term. For this determination, the
L assumed design basis transients may be altered to reflect

actual plant operating data and experience.- If the fatigue'

design basis is found to be adequate for the license renewal
term, no further fatigue evaluation of that particular

u system, structure or component is required. For system,
j structure or component evaluations that are unable to show

that the calculated fatigue usage factors are less than
l uaity for the license renewal term, or where operational,

history has shown that the fatigue design basis is
inadequate, further evaluation is required.

B. For systems, structures and components with an operational
j history that invalidates their fatigue design analysis, or

for which the adequacy of the fatigue design basis for the'

license renewal term cannot be verified, periodic inservice
inspect a of fatigue-critical regions, using ASME Code
Sectiot XI inservice inspection and flaw evaluation
criteria, can be used to assure the timely detection and

| assessment of fatigue. damage. If the existing Section XI
!- inspection coverage assures the timely. detection and
p assessment of fatigue damage, no further evaluation is
| required. If not, additional actions for assessing fatigue
L damage are required,
h

C. For those systems, structures and components requiring
*

L

L
further evaluation of fatigue for the license renewal term,

h
a number of fatigue damage assessment options are each

| representing a currently established procedure. The options-
I' are listed belcw.

1. The potential for fatigue damage can be reassessed,
using more precise monitoring of plant operating data,
together with ASME Code, Section III fatigue|

evaluation procedures. This includes full or partial'

cycle counting, in order to refine the Section III
fatigue design basis transients. This option.also
covers the measurement of selected system or component

1

i
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transient response that provides more precise stress''

or strain ranges corresponding to plant operating'

cycles.*

2. For those cases such that ASME Code, Section XI,
inservice inspection coverage cannot be shown to
assure the timely detection and assessment of fatigue
damage that leads to crack initiation and subsequent
growth, flaw tolerance evaluation techniques can be
used to determine appropriate frequencies of extended
coverage periodic inservice examinations. The bases
for these techniques is provided by the methodologies
of Section XI, Appendices A (ferritic steels) and C
(austenitic stainless steels).

3. Fcr those cases where fatigue damage exceeds the
acceptance criteria on size provided by the ASME Code,
Section XI, the component can be repaired or replaced.

II. For those systems, structures and components without an explicit
fatigue design basis for the current license period, the following
sequential evaluation procedure should be used.

A. First, the current design basis should be evaluated to
determine any inherent resistance to fatigue damage implied
by the design limits. This evaluation may include a
reference to ANSI B31.1 requirements for piping and piping
components, or to similar requirements contained in ASME

,

Code Section III, Subsections NC and ND, or to some other
requirement. For example, the NRC's review of Systematic
Evaluation Program plants. Task 111-1, which accepts the
inherent resistance to-low-cycle fatigue damage of piping
and piping components designed to ANSI B31.1 rules, can be
cited. In the absence of local geometric features that are'

not adequately compensated for by the piping and piping
component stress. intensification factors used in the
analysis, the stress range reduction factor approach
provides inherent low-cycle fatigue resistance. In such a
case, the ANSI B31.1 design basis should have its adequacy
verified for the license renewal term, accounting for any
needed changes to the original stress range reduction
factors. If the ANSI B31.1 design basis can be shown to be
adequate, no further evaluation of fatigue damage for these
particular components is required. Any components whose
supporting analysis does not compensate for local geometric .
features with conservative stress intensification factors is
deemed to be fatigue-critical, and requires further
evaluation.

B. Second, for those systems, structures and components for
which the current design basis cannot be shown directly to
have inherent resistance to fatigue damage, an indirect

2

!
1
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procedure -using similarity of design and operation -should
.

be followed. A list of fatigu, critical components should
be developed by reviewing fatigue design analyses for'

similar components that have t.n ASME Code Section 111.
Subsection NB, NE, NG, or eqvivalent fatigue design basis.
Such a list should be conservative, in terms of fatigue
usage factor threshold user, to define " critical," to
encompass differencas in component design or plant
operation. In addition, the list should be at-)mented by
components with an operational history of fatigue damage or
observed fatigue crack initiation / growth. Components that
are not fatigue-critical need not be evaluated further, by
analogy with components having similar design features and
similar operating history. Fatigue critical components
require further evaluation.

C. For fatigue critical components,. a number of evaluation
options are available, each representing a currently
acceptable procedure for determining the potential
significance of fatigue damage for the license renewal term.
The options are listed below.

1. Fatigue damage can be evaluated at fatigue critical
locations, using established procedures of the ASME
Code, Section Ill, Subsections NB, NE, or NG. Actual
plant operating data and experience can be used to
generate design basis transients, and fatigue
monitoring can be used to determine the stress ranges
corresponding to actual plant cycles.

2. Fatigue damage can be detected and evaluated at
potential fatigue crack initiation sites, using
established procedures and acceptance criteria given
in the ASME Code, Section XI. Flaw tolerance
evaluation procedures can be used to confirm or
establish appropriate inspection intervals.

3. For fatigue damage that exceeds ASME Code, Section XI
acceptance criteria on flaw size, the fatigue critical
component can be repaired or replaced.

3
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ATTENDEE LIST

Name Affiliation Telephone Number

P. T. Kuo NRR/LRPD 492-3147

John Craig NRR/LRPD 492 1183
Kamal Bandyopadhyay BNL 282-2032

Fazil Erdogan Lehigh Univ. 758-5308

Mumtaz Kassir City College /BNL 650-8007

Kurt Cozens NUMARC 872-1280
1 Ed Griffing NUMARC 872-1280

Sol Burstein NUMARC/ASME g351-0690
Frank C. Cherny NRC/RES/EIB g492-3945
Owen Rothberg NRC/RES/EIB J492-3924

Sam Lee NRR/LRPD 492-0771

Paul Shemanski NRR/LRPD 492-1377
David Tang NRR/LRPD 492-1147

Barth W. Doroshuk BGE 301 260-4803

. Dennis L. Harrison DOE /NE-42 301 353-2884
Jay D. Edmundson ABB/CE 203 285-2839
Rhonda 0. Doney ABB/CE 203 285-3400

Wayne C. Kroenke SMC O'Donnell 412 655-1200

G. H. Weidenhamer NRC/DE/EMEB 301 492-3839
Jeff Byron EPRI 415 855-8968

Bob Nickell EPRI 619 693-0903

Keith Wichman NRR/EMCB 301 492-0757

H. L. Brammer NRR/DET/EMEB 301 492-0786
E. C. Rodabaugh Consultant /NRC/EMEB 614 876-5719
Peter Stancavage GE 408 925-4196

Ajoy Moonka DOE TMC/Sandia NL 505 845-9287

Donald Landers Teledyne Engineering 617 890-3350

William S. Shack Argonne NL 708 972-5137

Joe Muscara NRC/RES/MEB 301 492-3828
George Vames B&W Nuclear Service Co. 804 385-2322

Robert Borsum BWNS 301 230-2100
Lynn Connor The NRC Calendar 301 229-5548
Matthew Guerini Serch Licensing /Bechtel 301 417-3080

Debbie Jackson NRC/NRR/LRPD 301 492-3148

Vic Miselis Westinghouse 412 374-5379
. James Norberg NRC/RES/DE 301 492-3885
Matthew Kupinski Northeast Utilities 203 665-3345
Marcas Herrera GE. Nuclear 408 925-6316
D6vid Terao NRR/EMEB 301 492-7000
M. Mayfield NRC/RES/MEB 492-23844
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AGENDA,

| '

November 14. 1990

MEETING T0 DISCUSS POSITION ON FATIGUE FOR llCENSE RENEWAL INDUSTRY REPORTS

Igpj_q Presented By

I. Opening Remarks

A. Industry Sol Burstein

B. NRC (OPTIONAL) TBD

II. NUMARC NVPLEX Working Group Fatigue Position

A. Section III Components Bob Nickell

B. Non-Section III Components Bob Nickell

C. Industry Report Implementation Kurt Cozens

III. Specific IR Implementation Elements

A. Representative Fatigue Usage Factor Screening Marcos Herrera

B. Fatigue Reanalysis / Similitude George Vames

C. Fatigue Strength Reduction Factor Approach Don Landers

D. Contained Operation of Fatigue-Critical Matt Kupinski
Components

IV. Summary of NRC Comments on Fatigue in the irs Bob Nickell

V. Closing Remarks

A. NRC Ren. arks (OPTIONAL) TBD

B. Industry Remarks Sol Burstein

i

__
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| NUMARC NUPLEX WORKING GROUP

| TECHNICAL POSITION ON FATIGUE |

PRESENTATION TO STAFF OF THE |

U.S. NUCLEAR REGULATORY COMMISSION .

NOVEMBER 14, 1990

s,
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NUMARC NUPLEX WORKING GROUP ,,

TECHNICAL POSITION Os FATIGUE

PURPOSE: TO PROVIDE GUIDANCE IN THE AREA OF FATIGUE EVALUATION
METHODOLOGY FOR THE TEN INDUSTRY REPORTS (IRS)

.

CONTENT: O OUTLINE FORMAT

O FLEXIBILITY OF METHODOLOGY

O SECTION III AND NON-SECTION III COMPONENTS

O EQUIVALENCE TO SECTION III ACKNOWLEDGED

0 BASED ON CURRENT METHODOLOGY AND CURRENT PRACTICE (I.E.,
CURRENT WAY OF DOING BUSINESS)

i
l

|
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NUMARC NUPLEX WORKING GROUP
- >. .

i
; TECHNICAL POSITION ON FATIGUE

|
: SECTION III PLANTS (COMPONENTS);

VERIFY FATIGUE DESIGN BASIS FOR THE LICE'NSE. RENEWAL TERMO
:

, [IF NOT] !
! :
e

VERIFY' ADEQUACY OF SECTION XI INSERVICE INSPECTION COVERAGE AND! O

FREOUENCY
;

i

| EIF NOT3,

IMPLEMENT AUGMENTED, BUT ACCEPTABLE, PROGRAM OF0
:

- MONITORING / REANALYSIS'-

;

;

;

; OR i
'

' INSPECTION-

! +

'
;

OR '

| i

REPAIR / REPLACEMENT-

I :
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NUMARC NUPLEX WORKING GROUP '
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TECHNICAL POSITION ON FATIGUE

NON-SECTION III PLANTS (COMPONENTS)
i
'

,

O YEPIFY IMMERENT FATIGUE RESISTANCE DESIGNED INTO COMPONENT FOR THE LICENSE RENEWAL
TERM ',

:

[IF MOT 3
'

I
t

O USE DESIGN FEATURES AND SIMILARITY WITH SECTION III COMPONENT FATIGUE RESULTS TO
IDENTIFY FATIGUE-CRITICAL COMPONENTS / LOCATIONS

| [FOR ' FATIGUE-CRITICAL 3
:

1

O IMPLEMENT AUGMENTED, BUT ACCEPTABLE, PROGRAM OF

SECTION III FATIGUE ANALYSIS (EXEMPTION)|
-

i

OR
.

$ECTION XI INSERVICE INSPECTION-

,

OR
,

'
.|

4

MONITORING /REAMALYSIS-

.

OR
;

REPAIR / REPLACEMENT-

'
i

i

t

- ' '
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NUMARC NUPLEX WORKING GROUP
-

i
i

TECHNICAL POSITION ON FATIGUE-
:

:

GOAL OF PRESENTATIONS ;

;
h

.

O REACH AN AGREEMENT-IN-PRINCIPLE ON AN ACCEPTABLE METHODOLOGY TO ,

EVALUATE FATIGUE IN IR's
.

EACH IR WILL PROVIDE THE JUSTIFICATION TO SUBSTANTIATE THE!
-

HETHODOLOGY-USED IN THE IR |'

4 .,

AN SER WILL BE USED TO APPROVE THE IR |-

:

1

!
-

i

!

i !

I t

i

!
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NUMARC NUPLEX WORKING GROUP
. .

,

TECHNICAL. POSITRON On FATIGUE :

i

Ih, -
. <dION OF METHODOLOGY

o TECHNICAL POSITION PROVIDES OPTIONS |

0 METHODOLOGY OPTIONS ARE BASED UPON CURRENTLY UTILIZED METHODS |
1

0 PERMITS EQUIVALEI~~ METHODS
:

EQUIVALENT METHODOLOGIES TO BE SUBSTANTIATED BY APPLICANT-
!

O JUSTIFICATIONS MAY BE BASED UPON REPRESENTATIVE DATA
, 1

; O ALL OPTIONS ARE NOT INTENDED TO BE-USED IN EACH IR
i

'

t

i

'- -- '-'--______--__.___.._._.___.______.__-__A_
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NUMARC NUPLEX WORKING GROUP
a.

..

TECHNICAL POSITION ON FATIGUE j.

PRESENTATION OF EXAMPLES -

!

4.

>

0 EXAMPLES OF PROPOSED.' METHODOLOGY OPTIONS
'

REPRESENTATIVE FATIGUE USAGE FACTORS-

PRESENTED.BY: MARCOS HERRERA
: !

.

'

FATIGUE REANALYSIS / SIMILITUDE-
:

'

PRESENTED'BY: GEORGE VAMES -|
!

,

INHERENT FATIGUE-RESISTANT DESIGN .[-

! PRESENTED BY: DON LANDERS |
.

! CONTINUED OPERATION OF FATIGUE-CRITICAL COMPONENTS-

PRESENTED BY: MATTHEW KUPINSKI |;

|
;

!

l
;
t,

F

I

i

!

,

&
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REACTOR VESSEL INTERNALS

.

O DUKE WANTED RVI LIFE EXTENSION EVALUATION IN 1987

s

0 DUKE (900 MW PLANT) INTERNALS WERE DESIGNED IN LATE 1960's

TO B&W CRITERIA
.

0 1200 MW PLANT INTERNALS WERE DESIGNED IN MID-1970's TO ASME

SECTION III, SUB-SECTION NG CRITERIA

1

!

-- - __ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _



un um m ii = = " '

W

4

4

9

9

DUKE RVI LIFEX PROGRAM

0 LOOK AT 1200 MW INTERNALS USAGE FACTORS

0 REFINE ANALYSIS FOR ANY GREATER THAN 1.0 FOR 60 YEARS

0 COMPARE 1200 MW TO DUKE AND RECONCILE ANY DIFFERENCES

GEOMETRY-

TRANSIENT-

ETC...-

2

. .. .. .. . . . .. . .. . .. ..
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1200 MW RVI FATIGV.E ANALYSIS,

'|

:

.

INITIAL ANALYSIS SHOWS FOLLOWING AREAS WOULD NOT LAST 60 YEARS:

PLENUM COVER SPOKES-

,

UPPER CORE-SUPPORT CYLINDER'-

LOWER CORE SUPPORT CYLINDER-

PLENUM CYLINDER / UPPER GRID BOLTS-

.

'

t

COLUMN WELDMENT/ UPPER GRID BOLTS-

UPPER GRID-

FORMER BOLTS-

3
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H00 MW USAGE FACTOR CONTRIBUTION
'

40 YEAR USAGE FACTOR

PART LOW CYCLE HIGH CYCLE TOTAL

P. COVER .89 0 .89
,

UPPER CSC .86 0 .86

LOWER CSC .98 0 .98

PC/UG BOLTS- .73 0 .73

i CW/UG BOLTS .46 .27 .73

.,

'

L . UPPER' GRID .72 0 .72
L

FORMER BOLTS .17 .51 .68

4

,
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CONSIDERATION IN FATIGUE ANALYSIS

i

,

.

O FATIGUE CURVES

HIGH CYCLE-

LOW CYCLE-

.

!

O ACTUAL vs. DESIGN CYCLES

.

| i

,
,

,

0- RANDOM vs. DETERMINISTIC

t

|

|
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DESIGN TRANSIENT CYCLES AND'

LOCCED TRANSIENTS AT OCONEE UNIT 1*

!
,

DESIGN ACTUAL FRACTION
:

; TPANSIENT CYCLES CYCLES U9tB

l' 1A Heatup
0 35 'F/Hr 30 19 0.63.

< , 35 60 *F/Hr (with decay heat) 270 54 0.20
35 600 'F/Hr (without decay heat) 40 4 0.10

'-' 60100 'F/Hr 20 3 0.15
'

IB Cooldowne

| 60 *F/Hr 170 32. 0.09 <

100 'F/Hr 190 44 0.23*

2A- 0 15% Fult Power 1440 170 0.12
2B 15 - On Full Power 440 102- 0.07

17A Turbine Trip (w*.th runback) 160 6 0.04
7B Load Rejection 150 19 0.03

.

L 8A Reactor Trip (flow transient) 30 3 0.10
8A Reactor Trip (with cooldown) 10 1 0.10-

| .88. Reactor Trip (turbine trip w/o runback) 130 22 0,17

BB Reactor Trip (with cooldown) 30 1 0.03

8C _. Reactor Trip (loss of feedwater) 72 22 0.30
8C s Reactor Trip (with cooldowv) 18 2 0.11_

,

8D' P.eactor Trip (others) 122 -56 0.46
SE' Reactor-Trip (HPI actuation) 70 0 0.00

,

9 Rapid Depressurization 40 0 0.00

.10 Change of' Flow 412 0 0.00

11 Rod Withdrawal 40 0 0.00

14 Rod Drop 60 14 0.23- ,

.

15 Loss of Station Power -40 0 0.00

17A Loss of Feedvater to One-Steam Generator 30 11 0.37-

i - 178- Stuck open Main Steam Valve- 10 0 0,00

!

L
18A&B Feedwater Temperature Reduction 620 222 0.36 .

e

22A High Pressure Injaccion- 40 20 0.50

7
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'

UPDATED 1200 MW 40 YEAR USAGE FACTORS,

.

LOW HIGH LOW HIGH

PART CELE CYCLE 101AL CELE CYCLE TOTAL

P. COVER .89 0 .89 .75 0 .75

~

UPPER CSC .86 0 .86 .13 0 .13

LOWER CSC .98 0 .98 .21 0 .21

PC/UG BOLTS .73 0 .73 .21 0 .21

CW/UG BOLTS .46 .27 .73 .03 0 .03

UPPER GRID- .72 0 .72 .34 0 .34

FORMER BOLT .17 .51 .68 .17 0 .17

8

. ..
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900 MW vs. 1200 MW DESIGNS

COMPONENT 900 MW 1200 MW
PLENUM COVER GRILLAGE SOLID FORGING

0.003" CLAMPING 0.058" CLAMPING*
NO SPOKES SPOKES

~

CORE BASXET SOFT WALL HARD WALL

LOWER GRID GRILLAGE SOLID FORGING

CORE LESS GAMMA HEATING MORE GAMMA HEATING

9
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CONCLUSIONS

0 USAGE FACTORS FOR 900 MW INTERNALS WILL BE LOWER THAN THOSE

FOR 1200 MW INTERNALS IN ALL CASES

0 1200 MW INTERNALS ARE GOOD FOR 60 YEAR LIFE EXCEPT FOR

PLENUM COVER

0 900 MW PLENUM COVER NOT SUBJECTED TO LOW CYCLE THERMAL

STRESSES,

:

THEREFORE:

0 900 MW INTERNAL WILL NOT FATIGUE DURING 60-YEARS OF

| OPERATION
t.

14
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.

1.0 MCKGROVNQ

3.1 DEMONSTRATE THAT PIPING DESIGN TO B31.1 DOES NOT INCREASE

NOR DECREASE toCATIONS OF CONCERN

.

1.2 EXISTING SYSTEMS - KNOWN GEOMETRIES AND OPERATING HISTORY,

$ 1.3 AVAILABLE SECTION !!! FAT!GUE EVALUATIONS FOR SECTION 111
'

PLANT

~

1.4 OPERATING HISTORY AND EXISTING FATIGUE EVALUATIONS

DEFINE LOCATIONS OF CONCERN



_ __ - _ _ - _ _ _ _ _ _ _ - _ _ _

.

.

.

.

.

2.0 i_YIE5]lLG2E2

WITH THE EXCEPTION OF SOCKET WELDS. THE i FACTOR FROM ANSI

B31.1 PROVIDES ESSENTIALLY THE SAME VALUE OF THE ALTERNATING

STRESS COMPONENT FOR HOMENT LOADlHG AS CALCULATED USlHG THE

CLASS 1 RULES Of NB 3600 0F SECT!0H !!I.

.

_ . . . . . . . . . . .
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'

3.0 H111ti COMPARL5E.

.

#

/
,/ ~

,

/

3

. , .

,. ._s.
.

< /
'

-,

b'7
.

A'

- t u nEADtR+- -

8~ DRANC}l-PLANT A GEOMETRY (D31.1 DESIGN DAS'S)

-- 8 BRANCll-PLANT B GEOMETRY (SCill DESIGN DASIS)-- -

|

|

|
|
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..
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.

.

2

3.1 FATIGUE LOADING - MOMENT EFFECTS

(1) LIMITED TO 1.5 5 (f 7000 CYCLES) BY 831.1

,

P

(2)_ IN PRACTICE MOST DESIGNS, INCLUDING SECTION !!!, LIMIT

EXPANSION STRESSES TO STANDARD B31.1 LEVELS AS PART OF

THE PRELIMINARY LAYOUT

(3) LIMITED T0 1.5 S BY SECTION 111 IF SHAKEDOWN LlHITS ARE'$

NOT SATISFIED
,

(4) WITH VERY FEW EXCEPTIONS THE BENDING MOMENT IS THE ONLY

LOAD CONTRIBUTOR TO FATIGUE THAT. IS AFFECTED BY

GE0 METRY'
[

!
o

i

l
(_
| . . _ , - . . . . . _ . , . . _ . . . , _ . . . . _ _ . . . _ . . . . . _ _ _ . . . , _ _ _ . . _ _ . . _ _ _ _ . _ _ _ , _ , _ _ _ , _ _ _ _ . _ . , _ , . __ . ._, _ , , , ,



.- _ _ _ _ - _ - _ - - __

.

.

.

I 4

.

3.2 FATIGUE LOADING - OTHER EFFECTS

(1) THE RESPONSE OF PIPE FITTINGS DUE TO APPLIED LOADING

(PRESSURE, MOMENT. Ta-T e AT1 AND AT ) IS KNOWNh 2

(PREDICTEDBYCKINDICES).
.

(2) THE MAJOR VARIABLE 1H THE SYSTEMS FOR PLANTS A AND B IS

PIPE ROUTING RESULTING IN DIFFERENT THERMAL EXPANSION

AND ANCHOR MOTION STRESSES.

(3) THE OPERATING REQUIREMENTS AND SPECIFICATIONS FOR BOTH

SYSTEMS ARE ESSENTIALLY THE SAME, THEREFORE EACH

FITTING IS SUBJECTED TO ESSENTIALLY THE SAME CYCLIC

PRESSURE AND TEMPERATURE FLUCTUATIONS

A FITTING THAT 15 ACCEPTABLE FOR THESE CONDITIONS ON.

THE PLANT B GEOMETRY IS ALSO ACCEPTABLE ON THE PLANT

A GEOMETRY

CONVERSELY, AN UNACCEPTABLE FITTING ON PLANT B IS.

ALSO UNACCEPTABLE ON PLANT A

|

.
-.

.

__ _
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.

.

.

4

.

.

j

.

3.3 POSSIBLE EXCEPTIONS

(1) THE DXLY LOCATION WHERE THIS ' APPROACH MAY NOT BE

APPROPRIATE !$ AT BRANCH CONNECTIONS WHERE THE LOCAL

PIPING ROUTING COULD EFFECT THERNAL MIXING AND

THEREFORE LOCAL THERMAL STRESSES.

(2) A CONCERN EXISTS FOR SOCKET WELD FITTINGS BUT NOT

BECAUSE OF B31.1 VERSUS SECTION III. THE SOCKET WELD
,

CONCERN IS RELATED TO VIBRATION FAILURES WHICH ARE'

ADDRESSED BY THE INDUSTRY.

|

|

|

|
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CONTINUED OPERATION OF FATIGUE CRITICAL COMPONENTS

M. KUPINSKI

NORTHEAST UTILITIES

NOVEMBER 14, 1990

-

.

DOC 8 41.12 (beb)
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OBJECTIVES: TO DISCUSS

o CURRENT PRACTICES. .

KNOWN FATIGUE DAMAGE,-

.

SUSPECTED FATIGUE DAMAGE,-

o FUTURE CONSIDERATIONS

DISPOSITION OF FATIGUE CRITICAL-

COMPONENTS

.

DOCS 41,12 (beb)
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CURRENT PRACTICES ,

.

E

o -ISI FINDINGS /KNOWN FATIGUE DAMAGE
1

ASME SECTION XI FLAW EVALUATION-(IWA,_B, C-3000),-

ACCEPTANCE OF INSERVICE FLAWS /(IWB-3132)--

(1) BY EXAMINATION (TABLE-IWB-3410-1),

,

(2) BY REPAIR TO MEET IWB-3000,

(3) BY REPLACEMENT

,

(4)- BY ANALYTICAL EVALUATION /IWB-3132.3.
|

ACCEPTANCE CRITERIA PER IWB-3600
'

-

SUBSEQUENT REEXAMINATION:PER:IWB-2420---o

REVIEW BY REGULATORY AUTHORITIESL
-

| (IWB-3134)
!

..

'

E

1

ooc. 42,12 <>.6,

.-- .-. . . . - -. .- . - . -
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,
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CURRENT PRACTICES

o- SUSPECTED FATIGUE DAMAGE

(1). NOTIFICATION

I&E BULLETINS,-

VENDOR BULLETINS,.-

INPO NOTIFICATIONS,-

PLANT SPECIFIC EVALUATIONS,-

(2) RESPONSE

INSPECTION AND/0R-

MONITORING AND/OR-

ANALYTICAL EVALUATION--

(a) ASME III-(USAGE FACTOR)-

AND/OR

'(b)ASME XI (APPENDIX A)

REPAIRS OR REPLACEMENT-

FUTURE AUGMENTED ISI-

DOCS- 41.12 (beb)

-. , . ,
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.

,

.

.

.

COMPONENT FATIGUE ASSESSMENT PROGRAMS / PRACTICES

o EPRI PROGRAM " FATIGUE EVALUATION FOR OPERATING
LWRs",

o ASME CODE CASE N-481 " ALTERNATIVE EXAMINATION
REQUIREMENTS FOR CAST AUSTENITIC PUMP CASINGS",

o ASME SECTION XI TASK GROUP DN OPERATING PLANT
FATIGUE,

o NRC PROGRAMS

DOCS 41 12 (beb)

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

EPRI PROGRAM

o ASME III DESIGN BASIS RECONCILIATION

AND/0R

o FATIGUE DAMAGE AVOIDANCE PROGRAM

(1) ASME SECTION XI EVALUATION

(2) ACCEPTANCE BY REPAIR / REPLACEMENT,
INSPECTION, AND/OR EVALUATION.

DCCS 41.12 ( beb)



~

r-

j N.

o
|t a-

EfEI -

elcl h3ar E

:ff$. f.E g
[ s .3

til!! i
,e i;g p

it ib ,ao g
=.

!!||
e"

!! 1
n; ~ea av' e

eeg9 ) jr-

il[_
1

j!|n;
.

5th
c

it I T R ;
e 8

,
g| 2~

it? ! .

p
%

*y4
.

#l |='' $a$$.hl[
E e

se

l! ~e l*l .e
rsjf e I

.:* a2

lse :l ge
it
a e~

<

: it
-

2ses y
i G

u
9 g

E
i 8'

l|
'

ill! tillJ lli Ill $li
" ''

"

,a (

i h,'~ I!ll i
|

EO
, GBwanoeg gy U,,

n

|4

- - - - - - - - - - - - _ _ _ _ ~ ~ - - '-^"4--.._ *-%_,



, ._ -. - - - - - - - -

4
r.a

e

o
*- o

( ;

1 IDENTIFY CANDIDATE COMPONENTS

N10H US AQt FACTOR IADOUIDAMAOI
COMPONtNTS ISSUt & FROM:
IDEWFIED B Y a)Ispe% w
Dt$10N ANALYST 3 D) Espen tralusuon

g of lutwre especiaisne
a

2: EVALUATE PROSPECTS FOR FATIGUE CRACK DAMAGE

PERPORW ASWE stCAt f(NCECANALYSIS To
COMPONERis 70*

otuCNsTRaft AmstNCE OR - t*vtton msetCn0NOF CR ACK m TLATION (LE'
A WAQt FACTOR OF Rt0VIREMtNTS TNAT
L"'TY) ASSURE SAPETY AND

artsom:Ty
A B

. . 3 IDENTIFY VAUDATION METHODS y

ISTABLfSN ME A SUR A8LE
TRAwitNTE ANDTHElm mtWTIFY INSPICTION
DERIVAnVts THAT VALIDATE LOCAn0N ,PREQUENCY

NOMINAL IWPSCTON A2 ACCEPTANCE
(, MTERvAts FOR sitp as.om STANDARDS FOR ALL

WHICH PERMrT USAGE FACTOR autMtNTS
vAuDAnoNPOR STEP 2A g g

4: ADDITIONALiMPLEMENTATION

U
IDENTIFY Disp 0stT)ON

narTH00 P0n twose c0seARE To EnsnNO
COMPONEWTs THAT stCnoN m Osspoem0N
EXCEED USAGE PACTOR Rt0LeREMENTs.
OF UNITY (MOTE THAT THE E*''* 0" "00''Y
NORMAL DisPoslTION A8 WOPRAft
PRoctas is viA sT3Ps 8,

-

H Mc.) A
p
(i

MQ 1.1 : GENERAL FORMAT FOR FATIGUE EVALUATION
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ASME NUCLEAR CODE CASE

N-481-

ALTERNATIVE EXAMINATION REQUIREMENTS
FOR

CAST AUSTENITIC PUMP CASINGS
,

,

IN LIEU OF THE VOLUMETRIC EXAMINATION SPECIFIED IN
TABLE IWB-2500-1, EXAMINATION CATEGORY B-L-1, ITEM
B12.10:

.
.

o VT-2 VISUAL EXAMINATION OF THE EXTERIOR-OF-ALL
PUMPS-DURING HYDROSTATIC PRESSURE TESTS.

'o' VT-1 VISUAL: EXAMINATION OF THE EXTERNAL SURFACES
OF THE WELD OF ONE PUMP CASING.

o . VT-3 VISUAL EXAMINATION OF THE INTERNAL SURFACES
WHENEVER A. PUMP IS DISASSEMBLED FOR MAINTENANCE.

o FLAW TOLERANCE EVALUATION TO DEMONSTRATE SAFETY
AND SERVICEABILITY 0F THE PUMP CASING.

|

|

L

L

l

DOCS 41.13 (beb)
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FLAW TOLERANCE EVALUATION ,

ASME CODE CASE N-481

o EVALUATE MATERIAL PROPERTIES, INCLUDING FRACTURE
TOUGHNESS.

o . PERFORM STRESS. ANALYSIS OF THE. PUMP CASING.

o REVIEW THE OPERATING HISTORY OF THE PUMP.

O SELECT LOCATIONS FOR POSTULATING FLAWS.

o POSTULATE 1/4 T FLAW WITH ASPECT RATIO = 6.

o- ESTABLISH FLAW STABILITY.

| o CONSIDER THERMAL AGING EMBRITTLEMENT AND ANY
OTHER PROCESSES THAT MAY DEGRADE THE PROPERTIES
OF THE PUMP CASING DURING SERVICE.

1

l.

i
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SUMMARY / CONCLUSIONS

1

|

0 CURRENT PRACTICES INCLUDE BOTH ASME III AND/OR I

ASME XI GUIDELINES IN ADDRESSING COMPONENT
FATIGUE.

O CONTINUED OPERATION WITH KNOWN FATIGUE DAMAGE IS l
BASED ON ASME SECTION XI EVALUATION AND |

| ACCEPTANCE. ;
1

i
1

o : FUTURE PRACTICES SHOULD BE CONSISTENT WITH H

| CURRENT APPROACHES.
~

,

|

|~

|
i

!

:

|

-

,
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