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UN!IED STATES NRR- 105~
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555-0001

Jedars February 25, 2000

MEMORANDUM TO: Kamal A. Manoly, Chief :
Civil & Engineering Mechanics Section
Mechanical & Civil Engineering Branch
Division of Engineering

FROM: @W/mheng-lh Wu
Civil & Engineering Mechanics Section
Mechanical & Civil Engineering Branch
Division of Engineering

SUBJECT: TRIP REPORT - ASME CODE MEETINGS

| attended the ASME Section Il Working Group on Piping Design (WGPD) committee meeting
‘on Monday, December 13, 1999, in New Orleans, Louisiana. On Tuesday, December 14, 1999,
| attended the ASME Section Ill Working Group on Component Supports meeting. On
Wednesday, December 15, 1999, | attended the ASME Section Il Subgroup Design meeting
(for Keith Wichman). The following summarizes the items that are considered to be of interest
to the NRC.

I. WORKING GROUP ON PIPING DESIGN

1. There are three Code Cases up for renewal: N-122, N-318, and N-155. The first two,
which concern welded attachments, were on hold pending resolution of the seismic
-rules. Since they will not be resolved soon, the WG voted to reaffirm these Code
Cases. | voted to reaffirm since these two code cases were approved by the staff and
are included in Regulatory Guide (RG) 1.184. N-155 is on fiberglass reinforced pipe. It
was reaffirmed with comments such that the Code Case is not being used much and
there is little interest in it. This is consistent with the NRC staff position that the Code
Case is acceptable for inclusion in RG 1.184 subject to additional requirements
specified in RG 1.72, “Spray Pond Piping Made from Fiberglass-Reinforced
Thermosetting. Interest: iImbro, Manoly, Wichman

2. WGPD-4185, “Incorporation of Lug and Trunnion Code cases into a Non-Mandatory
Appendix”.- The Code Cases include N-122, N-318, N-391, and N-392. This item has
been on hold pending resolution of the seismic rules. Minichiello said we should
incorporate the Code Cases now, as the seismic rules may take years to decide.
Glickstien said we should not make technical changes in the proposed non-mandatory
appendix, just incorporate the Cases as is. Cole to submit the proposal to Hill for letter
ballot. The proposal should put stress limits in if they are different from the current
Code. Interest: Imbro, Manoly, Wichman, Hartzman )




WGPD-4186, More Rigorous Analysis. This is an inquiry item proposing use of more
rigorous analysis methods (similar to those in NB-3200) for Class 2/3 components.
Haupt reported that he was having difficulty coming up with a proposal on how to allow
more rigorous analysis methods in Class 2/3. There is a question whether the more

 rigorous methods need to preserve the same factor of safety, and whether the
fabrication and examination rules would also need to be more rigorous. If NB-3200 is
used, it involves stress terms that are not defined in Class 2. Landers said you should
be able to use the Class 2/3 equations but instead of using the SIFs, do a detailed

_ analysis to detérmine the stress from the moments. Landers will write up a proposal

and send it to Haupt to format. Interest : Manoly, Fair, Wichman, Hartzman

'WGPD-290, SIF Determination by Test. This item proposed an addition to Appendix Il to
provide criteria for determining SIFs by test (Attachment 1). Antaki has incorporated
comments that were collected previously and in the September 1999 meeting. Slagis
wrote that when testing in the inelastic range, the moment arm must match that used in
Markl’s tests. The consensus was that this was not necessary as long as the moment
arm is long enough to not have shear effects. Also, Sills suggested adding the words,

““the pressure should be sufficient to determine leakage, such as.” Antaki mentioned
that the figure needs to be extended horizontally. It was moved to adopt the Appendix
with editorial changes, the extended figure, and Sills’ words about the test pressure.
Also the note in 11-2240 was moved under (b). The motion was unanimously approved.
Interest : Manoly, Fair, Wichman, Hartzman

WGPD-305, “SAM Rules,” address the SAM effects included in Equation 9. This item
had been on hold pending outcome of the seismic rules. There is a concern that if no
OBE analysis is done and there are non-reversing loads, SAM won't get checked. This

- would happen when OBE is less than 1/3 of SSE since the current NRC guidance allows
the Design Specification writer to eliminate OBE if it is less than 1/3 of SSE. WG
decided to take the item forward, as the concern about no OBE analysis being done is a
regulatory issue, which should not dictate Code rules. This item will not be combined
with item WGPD-425 as had been previously agreed in the September 1999 meeting.
Consequently, the item WGPD-425, “Inquiry on Non-Reversing Loads,” which had been
put on hold pending outcome of the seismic rules, was also unanimously agreed to bring
it forward. Interest: Manoly, Fair, Wichman, Hartzman

Professor Vernon Matzen of NC State University presented the status of his work on B,
indices (Attachment 2). He found that the B, for elbows using different shape stress-
strain curves was relatively independent of the shape of the curve. However, for a thin
wall pipe, the index is affected by the yield stress used, due to ovalization. He also
found that the margin between collapse moment and Code for the component is equal
to the margin for straight pipe. He plans to do out-of-plane moment testing, and look at
different materials, pressure, and other components. Interest: Chen, Fair, Manoly,
Wichman, Hartzman, Chokshi

Ralph Hill gave a presentation on the use of Mesa Vista which is a Web-based project
management software. This software is designed for use by ASME staff and members
of Subcommittee Nuclear Power, Subgroup Design and Working Group Piping. A user



manual was handed out (Attachment 3). Hirschberg will post the membership
addresses and phone numbers on Mesa Vista. Interest : Manoly, Wichman, Hartzman

Il. Working Group Supports

1.

Pete Deubler indicated that Mark Bressler and Ron Haupt will both allow their
memberships in the committee to expire and that approval of B31.1 allowable revision is
expected. This will probably not be published in the 2000 Edition. A factor of safety of
3.5 will be used for supports since Section I, Part D is based on the 3.5 safety factor.
Nguyen noted that according to the Federal Register, the NRC has adopted the addition
of the 96 Edition, with exceptions concerning the use of new seismic rules and socket
weld sizes. Interest: Imbro, Manoly, Wichman

NF-265, “Relocation of Appendix K.” This item proposed to relocate Appendix K from
the non-mandatory appendices to NF. Jean Claude Hannart volunteered to do this task.

_Hennart has worked up some editorial changes for this item, but it has overlap with NF-
272. Uma Bandyopadhay was assigned to provide information to Hannart for this task.

Uma presented proposed changes to NE-422‘1, NF-4222 and Appendix K (Attachment
4). It was voted to combine NF-4221, 4222 and NF4223 into one paragraph and
marked up as shown in the attachment. Interest: Manoly, Fair, Wichman, Hartzman

NF-274, “Lamellar Tearing Provisions in NF-3000.” This item is a part of NF-245 which
proposed deleting Figure NF-4441-2, modifying Figure NF-4441-1, and adding the

“concern of lamellar tearing. Jean-Claude Hennart provided a markup (Attachment 5) of

proposed “Consideration of Lamellar Tearing,” to be inserted in NF-3256.2, NF-3256.4
and NF-3324.5. This markup provision enhances the weld joint and was approved by
the committee. Interest: Manoly, Fair, Wichman, Hartzman

ll. Subgroup Design

1.

The September 1999 meeting minutes was passed unanimously. Chairmen for WGPD,
WGNF, WG Vessel, Enviromental Effect, and SWGSR gave reports on their
memberships. WGPD will add one member, WGNF will drop two members and add
one; Pump will lose one. WG on Valves has trouble recruiting new members. WG
Vessel will have new NRC member. Interest: Imbro, Manoly, Wichman, Hartzman

Dr. David Jone briefly described the environmental effect on Fatigue Strength in
response to the Subgroup Design’s request for input, as it relates to one of NRC areas

~of concerns (Attachment 6). Further background information can be found in

NUREG/CR-6582, “assessment of Pressurized Water Reactor Primary System Leak.”

- Attachment 7 is Subgroup Fatigue Strength response to Slagis’s previous comments.

Interest: Imbro, Manoly, Fair, Wichman, Hartzman

Hiroe Kobayashi presented the results of a revised ABACUS model to simulate Test #37
(Run 5) using shell element (Attachment 8). The new analysis provided a better match
the Test 37 Run 5 displacement. Kaoayashi indicated that the model was expensive to
run and therefore they did not use it to extrapolate Run 5 to off resonance conditions.
The Japanese also concluded that the previous analysis using elbow element provides



adequate results for off resonance conditions. Interest: Imbro, Chen, Manoly, Fair,
Wichman, Hartzman

5. Ralph Hill gave a presentation on Mesa Visa. This is same as item |.7 above.
Attachment: As stated
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11 -2000 EXPERIMENTAL DETERMINATION OF STRESS INTENSIFICATION
FACTORS :

This Appendix presents an experimental method to determine stress intensification factors (SIF) of piping
components {or use in the design of piping systems in accordance with subsections NC/ND-3600.

I1-2100 Definitions

Stress Intensification Factor: A fatigue strength reduction factor which is the ratio of the elastically
predicted bending moment producing fatigue failure in a given number of cycles in a butt weld on a

straight pipe of nominal dimensions, to that producing failure in the same number of cycles in the
component under consideration.

11-2200 Test Procedure

11-2210 Test Equipment

A schematic of a test arrangement is given in Fig. 11-2210-1.

(@) The machine framework must be sufficiently stiff to prevent anchor rotations. -

(b) The pipe component shall be mounted close to the fixed end of the test assembly, but no closer than
two pipe diameters. ‘

(c) The free end shall be hinged in a slide capable of applying a fully reversible displacement.

(d) The test equipment shall be calibrated to read displacements with an accuracy of 1% of the imposed
displacement amplitude. .

11-2220 Test Specimen

The test specimen shall be ASTM SA 106 Grade B pipe and equivalent plates and forgings, otherwise
the rules of 11-2410 apply. ,

The fabrication, welding and examinations of the tested components shall be the same as will be followed
in fabrication of the component preduction. Weld contours should be

representative of those intended to be used in fabrication.
I1-2230 Applied Moment

(a) The test specimen shall be placed in the test configuration and displacements shall be applied in steps
to obtain a load-displacement plot analogous to that shown in Fig. 1I-2230-1. At least five points
must be recorded in the linear regjon of the plot. '

(b) The loading sequence shall be stopped interrupted when the recorded load-displacement is no longer l

agnd1299.doc 11/14/99 1
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. linear.
() The specimen must then be unloaded, following the same-displacesment-and recording sequence as l
during loading,
(d) The linear region of the load-displacement curve and its straight line extension will be used in
determining the force F, in 11-2300.

- 11-2240 Cycles to Leakage

(a) The test specimen shall be placed in the test configuration and pressurized with water at 15 psig to
100 psig.

(b) The specimen shall be subjected to fully reversed cyclic displacements until a visible through-wall leak
develops in the component or its weld to the pipe.

(c) The fully reversible displacements shall be applied at a frequency not to exceed 120 cycles per
minute.

(d) The number of cycles N at which the leak occurred shall be recorded. The cyclic displacements shall
be selected such that failure occurs in a minimum of N = 500 cycles, and preferably 1000 cycles, of
reversed displacements.

Note: Other equivalent methods of through-wall crack detection are permissible.

agnd1299.doc , 11/14/99 2
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11-2300 STRESS INTENSIFICATION FACTOR

11-2310 Calculated Leakase Stress

(a) The distance L between the point of applied displacement and the leak point is measured.

(b) The imposed displacement is entered on the load-displacement curve established in 112230, and the
corresponding force is noted as F.,.

(e) The applied moment at leakage M, is to be calculated as

M,=FL

where
M. = applied elastic moment amplitude at leakage, in-Ib
F, = force corresponding to the applied displacement, read on the straight line of Fig. 11-2230-1,
lb .
L = distance between the point of applied displacement and the leak point, in_the direction

perpendicular to the imposed displacement, in
() The leakage-stress-is-caleulated-as elastically calculated stress amplitude corresponding to the elastic

. moment at leakage is

s=M.
VA
where
S =leakage stress, psi
Z = section modulus as defined in 11-2320, in®

11-2320 Section Modulus

The value of the section modulus (Z) used in calculating the leakage stress in I1-2310 shall be that

intended to be used in design.-Jt-is-typically-Z-of the-matching pipe The section modulus of the matching
pipe is typically used in design. If the leakage stress is computed using Z other than that of the matching
pipe, the manner in which Z is computed must be explicitly specified in the definition of the stress

tensification factor, and the-design-stressrust-be-calculated
value of Z at the same location shall be used in design.

11-2330 Stress Intensification Factor

The stress intensification factor is established as

agnd1299.doc 11/14/99 3
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C

S(N%)

where
i = stress intensification factor
C = material constant; 245,000 psi for a carbon steel test specimen
S = Jeakage stress, psi
N = number of stress reversals to failure .
b= material exponent; 0.2 for a carbon steel test specimen

11-2340 Number of Test Specimens

(a) The value of the stress intensification factor 7 shall be the average value from several, preferably a
minimum of four, cyclic displacement tests.

(b) Where less than four tests are conducted, the calculated stress intensification factor i shall be
increased by a factor C; given in Table 11-2340-1.

Table 11-2340-1
Stress Intensification Increase Factor

Number of Test  Increase Factor C;

Specimens
1 1.2
2 1.1
3 1.05
>4 1.0

11-2350 Directional Stress Intensification Factors
(a) For non-axisymmetric components, a directional stress intensification factor shall be established

independently for each direction of bending. :

(b) Where the design Code requires the use of a single stress intensification factor, the largest value from
the directional stress intensification factors shall be used.

11-2360 Variable Amplitude Test

agnd1299.doc : 11/14/99 4
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If the applied displacement amplitude is changed during a cyclic test, the number of cycles to leakage shall
be determined by

BN 7/
- x,
- N=Y [|=£]| N, |+N,

i X 7

where

N = equivalent number of stress reversal cycles to leakage, at amplitude x;.
Ni, N; = number of stress reversal cycles at amplitudes x; , x;.
% , X; = amplitudes of displacement applied during N; , N; cycles, in

11-2400 VARIATIONS IN MATERIALS AND GEOMETRY

11-2410 Material Constant and Material Exponent

When using a teat test specimen made of Code listed materials other than carbon steel, a new material
constant C and material exponent b must shall be established as follows:

(a) A butt welded test specimen of the tested material shall be fabricated and tested same in accordance l
with 11-2200.

(b) The cyclic test of 11-2230 shall be repeated for a minimum of eight specimens subject to different
applied displacements.

(c) The pairs of values (N,S) shall be plotted on log-log scale.

(d) The material constant C and the material exponent b shall be obtained by tracing a best estimate
straight line through the (N,S) points, in the form

C
—_— =1
S(N%)

11-2420 Geometric Similarity

(a) The stress intensification factor derived from the tests is applicable to components that are

geometrically similar_within 20% of exaet—geometie—similarityto— of the dimensions of the test '
specimens.
(b) Dimensional extrapolations other than in (a) shall be identified in the test report, along with their

agnd1299.doc 11/14/99 5
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technical justification.
11-2500 TEST REPORT

A test report shall be prepared and certified to meet the requirements of this Appendix by a Professional
Engineer competent in the design and analysis of pressure piping systems. The test report shall be
complete and written to facilitate an independent review. The report shall contain:

(a) Description of the tested specimens.
(b) Nominal pipe and fitting size and dimensions and actual cross sectional dimensions of importance in
interpreting the test results.
(¢) Description and photographs or sketches of the test equipment, including positioning of the test
specimens in the machine. ,
(d) Calibration of the test equipment. This information may be provided by reference.
() Certified nMaterial test reports for the tested component, including mill-test value of yield and I
ultimate strength. '
(® Component and component-to-pipe weld examinations where they are required by the construction
- Code, with certification of Code compliance of the welds.
(g) Loading and unloading load-displacement points and line, in accordance with 11-2230. ,
- (h) Values of material constants C and b, section modulus Z, number of cycles to leakage N, length to
~ leakage point L, force F, and moment M, for each test.
() Derivation of the stress intensification factor i for each test.
() Description, and photograph(s) or sketch(es) of the leakage location.
(k) Justification for geometrical similarity, if any, in accordance with [1-2420.

agnd1299.doc : 11/14/99 6
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NC STATE UNIVERSITY

B, Stress Index - Update
Vernon Matzen and Ying Tan
C-NPP-SEP

December 1999

NC STATE UNIVERSITY

ASME Boiler & Pressure Vessel Code

’,---.~

.:' Mi ‘\
Equation 9): .. 7
By = Bj PiPot 155
where 2L
B = 2 — stress magnitude due to a limit load

s — nominal stress due toa limit load
NB-3683.7: for elbows

B but not < 1.0
h/

Attachment 2
Page ¢+ of ¥
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NC STATE UNIVERSITY

Procedure for Obtaining B, for any component

collapse moment
Z -——section modulus
Appendix II : Py
Experimental method
to find M,

Note: Procedure must give B,=1 for a straight pipe

NC STATE UNIVERSITY

Code-defined collapse: Elbow Example

Load Elbow opening mode

Elbow closing mode

Displacement
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NC STATE UNIVERSITY

B, = sy = S’ Z
2 M M
Z
\.
S!:Z
B .= B2,comp = MCL omp
2,comp,Normalized Bz,sn»aigmpipe SyZ
QL Mc Jsp )
-~
M * -
B, comp, Normatizea = v =2 | B, Definition
CL,comp s

.

NC STATE UNIVERSITY

Lngincering ©
scaling factor
SS304L.| S, Sa o
@RT | (ksi) | (ksi) {S. ] S,
ASTM | 3532 894 /
test :
Elbow | 3742 | 82.96 | 070093
Code | 250 | 700 [047{078

True Stress (psi)

P i

True Stress - True Strain

-
p - -
-
an—

- =AETM-Straight PipeTest
= « ~Elow (scaled from tesy)
GO0 (3coiod trom test)

0 201 0.02 0.'03

True Strain
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NC STATE UNIVERSITY

2"Sch40 Elbow, In-plane-Closing

w/xy

where, x— curvature, x, — /D2, M — moment, M_— §
1 () i (3

2"Schd0 Elbow, In-plane Closing
displacement control Rotation vuntrol
3800 40000
3000 35000 1 PR
Co- -~ 4 ‘7.*.\.‘.
2 2000 1 Pl B
i & | /
3 1500 = 1000 ]!
1000 «+++FEA-ASTM Carve 10000 1 .: - - -FEA-Power Curve
500 — -FEA-Power Carve s000 ! - - - - FEA-ASTM Curve
04 v y [} -
0 1 2 3 4 [ 01 02 a3 04 03
Raiative End Displacement ( in ) Relative End Rotation ( Rad. )
?
NC STATE UNIVERSITY
Test Data vs. FEA for Straight Pipe
Straight Pipe (D/t=19.5) Straight Pipe (D/t=35.7)
1.2 12
1 11
o O8] 08
E 006 b ~— 0-6
= 0.4 - ——TestDeta 0.4 - ——TestData
-+--FEA -+--FEA
0.2 0.2 1
] - 0+
1] 0s 1 1.5 0 0.5 15
K/ %K

Test Data Reference:

Gwo-Tarng Ju, Dissertation of UT at Austin,

Test specimens:
Material: aluminum shel]

Test device: pure bending

Geomerric characters: D x1.25 in, L/ D, =240

August, 1991
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NC STATE UNIVERSITY

Test Data vs. FEA for Elbows

. "Schdo E| In-plane O
2"Sch40 Elbow, In-plane Cilosing s fbow, a-plane Opesiog

Test vs FEA
t FEA
3000 - Test vs
2560
- 2000 M
o -
T 1500 °
H] ©
- -l

1000

¢ 2 ‘4 ] 2 4 6
Ralative End Displacement { in ]

Ralative End Displacement (in )

NC STATE UNIVERSITY

Example: ﬁ O

Trus Btress- Trus Strain 2" Sch 160 Straight Pips, Moment - Curvature

® ) .

i et o ) _-

» \\ 38000 PR YIS XTS
M » 00 ..\ 5
1 Fom|
H Laml| o T Tomremcniae | |
cu H o | ——ASTH
Sl f. e Porertum i

i ®amif | e Comapseerr

. L & Colapre-ASTM :

¥ mif & Golapse-PowerCurve

1] b ey
® s oo ook o an oem &0 B A M e a5

True Sirain I3
(squmraiontven Misss Strain)

10
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2° 8eh160 Elbow
In-plane-ciosing Moment - Rotatics ’j in-plane

Homent{i)

1000 =« ~Elate-Parfecty-Piaste
1000 ———ASTM
%008 =« =POWSICUrve

¢ 068 [ 2] 013 0.2
Rotation { Rad. )

n

NC STATE UNIVERSITY

B, values using different shapes of 6—¢ curves

Shedde]  oe Mas |Mosoun| B
(S, 55 | (i | OO

2’5chi6d| ASTMGurve 29,680 26528 112

PwerCave | 0% | 2526 | Ln

EPP 34,000 30427 L12

Code Equation 750

§'SchS ASTMQxve 166674 31,719 525

Power Qirve 157,126 30926 508
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NC STATE UNIVERSITY

B, valués using different values of Sy

Schedule M M
.
ZSchl6d | CodeS,,S, | 29680 2658 L119
| Tests,s, | w4z 12 1138
BSchS | CodeS,.S, | 16567 31719 §258
TestS,, S, | 39,635 58,535 6.656

Code and Experimental Values of S,and S,

S, (ksi)

S, Gksh)

Code

250

700

Experiment

532

894

NC STATE UNIVERSITY

Margin .., =

code, comp

M CL. comp

M CL., comp

- 8,28,
M

S,Z

CL, comp B

)oomp

= MCL,comp . MCL. S.P.

2,comp, Normalized

Syz - MCL.comp

_ M CL,S.P.

S,Z

= Margin straight Pipe

Our Definition
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NC STATE UNIVERSITY

Future Work - Monotonic
1. Out-of-plane test, analysis and reconciliation
2. Use of other materials, sizes and schedules |
3. Effect of internal pressure
4. Effect of flange location
S. Effect of elevated temperature
6. Definition and calculation of B,

7. Consideration of other components such as tees
and branches.

NC STATE UNIVERSITY

Future Work - Cyclic
* Cyclic tests at both low and high level.
* Reconciliation of test results with FEA results.

* Preliminary investigation of collapse definitions.
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ASME CODES AND STANDARDS
REDESIGN PILOT PROJECT

USERS MANUAL

This manual is designed for use by
ASME Staff and members of
Subcommittee Nuclear Power,
Subgroup Design, and Working
Group Piping.

For additional information, contact:
Ralph Hill, INEEL at
hillss@inel.gov or 301-916-2545

Copynght © 19921900 Mess Systems Ouild, ine.
AR Rights Reserved
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¥ MesalVista - Netscape . - - - ..

e E& View .Go Communicator Hep - - |

BTN 4 A

Administrative Tools HILL, RALPH (hillrs)
. This folder conteins the SC Il Tracking List, Section Il & X3
Code Case Listing, Subcomsmitte Il Pessonel Roster Database, -
" end other files spplicable to Subcommittee I and its

subordinate committess.

Letter Ballots HILL, RALPH (hillrs)
 This project foldes is for Letter Ballots initisted by SC II1.
Subgroup and Working Group initiated letter ballots will be
found in their respective project folders.

SC-TT Project Database HILL, RALPH (hillrs)

o Folder contains databsse for SC 111 and subordinate committee
projects. The datebase include the Project Initiation Form and
the query feature which dynamically generates tracking lists.
ALL NEW PROJECTS MUST START HERE.

SC_Muclear Power HILL, RALPH (hillrs)

Folder includes projects assigned to the subcommittee, items
unique to the subcommittee (e.g, letter ballots, agendas,

minutes, and other subcommittee business).

- sm -'-l C Treiow O TMTrtrmr mathrr a s ~ —'—I
& == TPiowect SC_Nuciear_Powet . H3 %W aB @ 2
PAGE LAYOUT

The functions in Mesa/Vista are arranged on a number of pages. Figures 1

and 2 show the Project Selection page for the ASME pilot project. Each page
is composed of three areas:

*The Work Space Menu is permanently displayed in a column down the left
side of the browser's window. It contains buttons to perform the most often
used functions: Working Documents, Notices, Action ltems, Personal

Workspace. Projects, Global Data, Search, Administration. Help, and About
Mesa/Vista.

eThe top area is a Page Header Navigation Bar that is fixed at the top of
every page. If SG-Design SC I1] is selected from the Project Selection page of
Fig. 2, the Folders page for the project is displayed, Figs. 3 and 4. The page
header navigation bar at the top of Fig. 3 is split into three sections. The left
section displays the project name. Detailed project information and the project
hierarchy can be displayed by clicking the information icon "i" and the project
hierarchy icon "*”, respectively. The middle section is the title of the page

currently displayed. The right section is the button bar for navigating
backwards.

*The lower area is the Body and displays the contents of the function
requested.
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. Project Selection’ S

Thus project folder 1s for Letter Ballots mnsdinted by SC L. _‘]
Subgroup and Working Group initisted letier ballots will be

found in their respective project folders.

SC-II Project Database HILL, RALPH Chilles) o
7+, Folder contains datebese for SCIII and subordinate committee - _
- projects. The databese include the Project Inifistion Fose end
- the query festure which dynemically generates tracking lists.
ALL NEW PROJECTS MUST START HERE.
SC Nuclear Power HILL, RALPH Chilirs)

" Folderincludes projects essigned to the subcommittee, items
unique to the subcommitiee (o.g., letter ballots, agendes,

miniates, end other subcommitiee business),

).‘/‘ﬂ 3 RSLEYalembunad

3

. eymwwen SC:-Design SC_TI HILL, RALPH (hillrs)
— o ‘f:';;’m‘ "~ Folderincludes projects assigned to the subgroup, items
il

* unique to the subgroup (e.g, letter ballots, agendas, minutes,
and other subgroup business).
WG-Piping SG-D-C I HILL, RALPH (hills)
Folderincludes projects assigned to the working group, items
unique to the working group (e.g, letter ballots, agendes,
Gkdd Deta _._| minutes, end other working group busi

PROJECTS

The Project Selection page, Figs. 1 and 2, displays a list of the projects of
which a user is a member. The projects are displayed in alphabetical order by

name, with the ASME or other graphic to the left and the project description to
the right.

To see detailed descriptions of all the projects, the user clicks on the down
triangle icon “ ¥ > at the left of the table heading. The detail display shows the
same information as the brief display, plus the detailed description and project
leader. Figures 1 and 2 provide a detailed display of all projects that are part of
the ASME pilot project. To switch back to the brief display, the user clicks on
the up triangle ““ ” at the left of the table heading.
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¥ MesalVista - Netscape -

File Ed" View

Go - Commuicetor

Hepin -

24422409 I

Bae 2] e ] Notices . | Dacs &= |
% 7 |1 Notices : I : R
o] Project: S6-Design_SC_M D F ey
Weakke': [ | I ¥ Current Opened Items nguyens 1171971999 1101 AM 388% 0
D ifl Action:File Created A
) |Proiect WOPing SGDSCI . LT
e .I;BNI”OHD'M onofDeba - bl 12011999 (222 PM S5RRE 0
B | AtemFiecisd - L B

Ackon Bag. || PEOICt: SO-Design_SC 1T Lo e .

' ;- ' T B SGD Opened Item List nguyens 11/19/1999 10:38 AM 33838 0
ﬁ kS Action: Foldez Created

WatkSpace Addowiedge Seoied | Acmowidpe At | Done |
Projecs

9o,

= {Document Done

NOTIFICATION

Notification is a method used to alert users that an item they are interested
in has been added, changed or deleted. A user is registered to receive
notification of changes with any data source, folder or project. Registering

with a folder or project causes the user to be notified by e-mail if anything
contained in the folder or project is updated.
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i {0 | Change User ] Back 4 -
f:_;;’a A . ' E-Mail: {hilirs@inel.gov 2l
,,::: . Telephone: {301-916-2545
3 P
M T Brewsen
o Password: |
Action Rens Password Again: |
ﬁ - a . Preferences
Pevol Details: © Hide & Show
WeeksSpace .
———— = Hierarchies: & Frames ¢ Floating
n Button Bars: © Icon € Text & Icon and Text
| B Project/Folder Icons: © Hide & Show _
e Notifications via E-Mail: ¢ None ¢ Brief © Ful
Gl Das v|: Opening Page: |Projects -} =
o' =0 - {Document Done =

MAINTAIN USER DATA

Users can change their password and other contact i
on the "i"
hand side of the screen.

nformation by clicking

icon by their User ID at top of the Work Space Menu on the left

The User can also specify the Opening Page that appears after User ID and

Password are entered.
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£ MeszalVista - Netscape .

'3 DY SG.Design_SC_Im { Folders Badkdm - Top 4.,
. | B L Hstoncal SGD Nhnutes dloe N
o | SG-D 9:99 Minutes ] open
o G These sminutes are sﬁbi;ctto epproval and ere for committee use only. They are
T not to be duplicated or quoted foz other then committee business.

' : a® SGD Open Item List ﬂon )

The datsbase was updated 11-19.99,

s of SGDLB 9914, 15, 16 3nd 17 Results _J oven

= Thisfile conteins « summary of voting and comments received for both ballots
g | epproved with comment and unepproved. It is in HTML end is 4 pages. Original
letter ballot proposals can be found at:

hupﬂww.ame.oxg/cm/comduulsgmmoum

| SGD LB 99- 142, NB-3600-4000 Inconsistencies 7] opm
a G WG Piping item PD-337-C11 and PD-253¢. SGD LB 99.14 hed 3 comments andl = —
unepproved. Steve Sills has revised to respond to SGD ballot. This folder includes

' sevised proposal and letter ballot checklist. BALLOTS DUE BY 10/22/99.

SGD LB 99-15a, NC and ND-3673-2, Thetanom | ove
8 () ltem forwarded from WG Piping (PD-344). SGD LB 99.15 had 2 comments and 0
unapproved. John Minichiello hes revised to tespond to SGD ballot. This folder
includes revised proposal end letter ballot checklist. BALLOTS DUE BY 10722/99.
‘ soeczne. SEDLR OO 152 MR 2892 R aiinl Wald Sheinlrana . T a. |
B = _ iView SGD LB 95152, NC and ND-3673-2, Thela nom 6 SE

FOLDERS PAGE

By clicking on either a project name or the graphic, the Folders page for

that project is displayed. Figure 5 is a partial view of the Folders page for the
SG-Design SC I1I project.

To the left of the project name on the Folders page are two icons. Clicking
the information icon "i" displays the Display Project page. Figure 6 displays
detailed information about the 8G-Design SC Il project and provides access to
the project configuration.

The project hierarchy icon * displays the Project Hierarchy page. It is
displayed in another frame and shows the entire project at a glance. Figure 7
displays the hierarchy for all folders and files contained in the SG-Design SC
111 project. The Project Hierarchy page is used as a shortcut -- to navigate

directly to a specific data source page. Both icons can also be found next to the
project name in the header.
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Netscape

FLMesa/Vista ~

=4 {53 I SG.Design_SC I S
Project: S$G-Design_SC_TII ;|
) Leader: HILL, RALPH (hillrs) ,
. ||Description: Folder includes projects assigned to the subgroup, items unique to the
’ subgroup (e.g., letter ballots, agendas, minutes, and other subgroup

business).

Display Project - Bakdm i Top t_._}

%ﬂ’ |

mi G|

Ieon
Aeticns kane
B Mamben | “Notten |~ add ok ] Reporiideiits '] “Bwport | -
Peval
otk Space v History I . . L
- Surmuy_ [ When_
a B Description Changed . hillrs 05/27/1999 0802 AM
Projecs O Description Changed hills 09/27/1999 07:4% AM
g I Icon Changed hillrs 0672971999 09:16 PM
8 Description Changed illrs 06/29/199909:14PM |
- ea _.J . W oY 'pL' ﬁLang Jd %Murl\mmml_\\n .'
&= Document: Done Sy S 9P @2 |

DISPLAYING PROJECT INFORMATION

The Display Project page, Fig. 6, shows the project name, the project leader
and the icon associated with the project. It also displays a set of buttons for
changing the membership of the project, producing reports and metrics,
exporting the project to a backup file and other configuration options. Below
the buttons, the history of changes made to the project is displayed. The
second row of buttons is controlled by the user's authorization. A user must
have Change authorization to see these buttons. The Project Leader and users
with Administration authorization automatically have Change authorization,
and can see these buttons.
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Me:aNi:ta—Nel:cape S

Eie ‘Edt Yiew ‘Go Commuricatr Help. -

B-FMs0-vesgn_5C 1) o
E" £6-D B85 Minyls » X Di .
El-" Minuies Dec 90 HM Project: SG-Design_SC_II
e e B POE Leader: HILL, RALPH (hilrs)
{72620 LB 90149, 1B.3000-4000 e |DESCIiption: Folder inchudes projects assigned
{800 L6 90159 NC and ND- 332 to the subgroup, items unique to
: 5} £0D LD 99:150, HB.3050, Radial W the subgroup (e.g., letter ballots,
gL oLy P ——— . agendas, mimsges, and other
g Ty , subgroup business).
~{ElSunmay 01500 L0 6214 + Icon: [P :
| f’*., |
Memben | Notiew | ‘Add Nt |  Reporerserte |1
¥ History -

Summery | — When

P |8 Description Changedhillis 09/27/19%9 03:02 AM

I} Decrrntinn Chanosrihilies MO77771000 m-AT AM T
< - »

PROJECT HIERARCHY

The project hierarchy icon * displays the Project Hierarchy page. It is
displayed in another frame and shows the entire project at a glance. Figure 7
displays the hierarchy for all folders and files contained in the SG-Design SC
I project. The Project Hierarchy page is used as a shortcut -- to navigate
directly to a specific data source page. Both icons can also be found next to the
project name in the header.
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" fie- ER View Go Communicaior Hep = -
T 4 T A .- N y " - . . . -
Baoviowr -2 {3 O SG-Design_SC_IN | AddDeteSource | Back b= | Top 4,
“Name':it:_m;er Neme of Data Source =
: Description: Enter Description of Data Source 3
=
* Type: Action Items Project Manager
e
Action Rems - A
Tﬂé c % Archive c Project Manager Report
=
Pevanl ¢ WCDIF s Meetings
Wtk Space
— © B cratst ¢ T Risk Manager ]
24 /
Pohas c % Discussion ¢ @ Rose
Y
_ & B Fie c o= SLATE
moas = s "J
== Document: Done Bk % B (@ 2

DATA SOURCES

A data source is the generic term used to mean any file, folder, diagram,
chart, note, etc., that is stored and maintained in the folder hierarchy. Data
sources can be either specific to a project (local) or span multiple projects
(global). Local data sources could be system requirements, project plan. design
specification. etc. Global data sources might be company operating
procedures, handbooks. etc.

Typical data sources used by the ASME pilot project include meeting
minutes and agendas, tracking lists. proposed changes to the Code. letter ballot
"checklists", and the Section I1I Project Initiation Form. Use of the Mesa/Vista
environment for letter balloting and for initiation and tracking committee
action items are the key functions in support of the ASME redesign project.

Data sources can be added into any folder by clicking the New button. The
button is only visible if a user has 4dd or Administrator authorization.
Clicking the New button brings up the Add Data Source to Folder page, Fig.
8. Adding a data source is a 2 step - 2 page process. In the first step the type o
data source is selected and given a name. :
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'V Data Source Information -‘1
Name: Enter Name of Data Source
Type:Fie Status: m Icon: Change on..."

. * Display with @
! . he. deﬂ Ye’ r N°
‘{1 * File Pathname: ]

Change Management foptional)

L HEAETINTET

* Use CM: € True & False . Il
~ * Version:[v0001
-t Aliaes:l ‘ I I
| | !
* = Required Add Data Souce | Reset |
1§ -
B = Document: Done R 235 A i

ADD DATA SOURCE (cont.)

After completing the first page, clicking the Set Dezails button brings up the
second page, Fig. 9, of Add Data Source. During the second step, the user sets
the icon associated with the data source, the data source status, and fields
specific to the type of data source selected. For example. the File type requires
selecting a document from the user’s client machine. A user may also elect to
place a file under Change Management (see below). With the required fields

filled in, clicking on the Add Data Source button adds the data source to the
folder.

10
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Bo ER View Bo Commuicelor Hep - . . -

" Name: SCDLB9-19 ~ CreatedHILL, RALPH (alk) on =l
" Ballot (Checkist) By: 09/26/1999 03:38 PM g
Type: Checkiist Status: Open. Teon: =1 g ﬁ
Answers pu: g
User: True ¥ ;

Deseription: Enter your ballot: approved (comment opticnal)or unapproved A
' - (comment required). If comment greater than 256 characters, please
use discussion page (nkpot icon above) or subsmit by e-mail to ; HL
hillrs@inel gov : ‘

Vw ] _botiien | Diows | Live.. ]

tepy] ehetout | Lot] _Avivomm... | change.. | dent |

EdtChecter.. | ChmChoddei | Reviewa ]
rem
Hmfy , Summery T  Whe =
BEOT T omek b T S oD G s
VIEW DATA SOURCE

The details of a data source are displayed by clicking on the information
icon "i" next to the data source. The View Data Source Information page
displays information on who created the data source, its type, scope, status,
etc. Options are also provided for manipulating this data. The options
displayed depend upon the type of data source and the user's authorization.
Figure 10 is the View Data Source Information page for SGD LB 99-19
(Checklist). Options related to committee letter ballots are discussed in the
section on Checklists. '

11
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. SGD LB 99-19, NCA-1273, Exemption for Orifice Plates. .
A This foldes containg the LB proposal and checklist ballotto ,
BALLOT RESPONSEISDUE 10/2289. = " © ...t . o

o SGRIBS-19Prepom Mo
o B R

This £ls containg the proposed Cods change. Itis in Adobe Acrobay, PDF,

format and is 2 pages.
f. o SCGDLB 99:19 Ballot (Checklist) T opm yfFbieus
n .ﬁg ' Enter your ballot: approved (comment optional)or unepproved (comment

sequired). If comment greater than 256 characters, pleast use discussion page
(inkpot icon above) o1 submit by e-mail to hilks@inel gov

B NS TR R T Trormeton

LETTER BALLOT CHECKLISTS
The ASME pilot project uses the checklist data source feature (see Fig. 8)

of to implement a web-based letter ballot process. Proposed Code changes and
a letter ballot "checklist" are combined into a Folder page. Fig. 11 is the Folder
page for SGD LB 99-19 (Checklist). This folder was accessed from the SG-

Design SC Il project Folder page shown in Fig. 5.
Figs. 12 and 13 display the proposed change and the letter ballot.

12
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£ MesatVista -Netscape \

"1Do you approve the LB 99-19 proposed Code changes?
Answer: @ Yoq & No

Reasen: |

i G| fm

LETTER BALLOT CHECKLISTS (cont.)

Fig. 13 displays the letter ballot. Comments for unapproved ballots or
ballots approved with comments can be made in two ways. Comments less
than 256 characters can be made in the Reason section of the ballot. For
longer comments, the Mesa/Vista Discuss feature is used (see Fig. 15).

14
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2 MesafVicta — N TE] %
— = ‘Efln’s&nuiga_sc_m ~ I  ReviewAnswers - Bisdm Top 41|
.} 1 Doyou approve the LB 99-19 proposed Code changes? =
i COLE, JACK (gole) No ’
g l Fthe erifice comects piping of the
o same design pressure I bekieve 2t could
be exempted. Failure of the plate
would not wiolate the pressure design
of the piping system.
HILL, RALPH (hillrs) Yes
- NGUYEN, AN (gguyena) Yes
J SAITO, ITARU (saite) Yes
SLAGIS, GERRY (slagisg) No
I couldn't find the proposed changes.
WICHMAN, REITH (wichmank) Yes -
No: 33% Yes: 66%
Tl Dus » ]’
B . iShowlreile

LETTER BALLOT CHECKLISTS (cont.)

Cumulative letter ballots results are also accessed from the View Data
Source Information page for the ballot. Figure 10 displays this page for SGD
LB 99-19 (Checklist). Clicking on Review Answers button displays results for
the ballot as shown in Fig. 14.

15
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MNitla -Nscape . __., I , e ._,.-,. e R e -
Ehﬁﬁ !"‘Vﬁoi wricslor Help . I S ———
' =) & B SG-Design_SC_m ' T Discussion
=
wq SGD LB 99-19 Ballot (Checklist)
Demamss . Now :
“naf Topo
Ne topics yet.
NM ﬂi - - ‘ )

DISCUSS FEATURE

For longer comments on letter ballot checklists or on any project, folder or
file, the discuss feature is used. This figure displays the Discussion page
Discuss accessed from the View Data Source Information page for the SGD
LB 99-19 (Fig. 10).

16
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Committee Correspondence

-Keep ASME Codes and Standards Department Informed-

»

COMMITTEE: Working Group on Supports  ADDRESS WRITER CARE OF:
: I UMA BANDYOPADHYAY, P.E.

© CARPENTER & PATERSON INC
SUBJECT: Review of NF-4220 ~ SADDLE BROOK, NJ07663
(Item NF-272) : Telephone: (973) 772-1800

Fax No.: (973) 772-8333
DATE: 11-23-99 .

TO: Mr. PETE DEUBLER, P.E.
Chairman, working group on supports
Fronek Company Inc.

15 Engle Street
Englewood, NIJ 07631
CC: Mr. RM. Dulin Jr.
Mr. J.C. Hennart

Dear Pete,
I'have finished the review of NF-4220 & Appendix “K”. I am

recommending the following changes:

Revise (See attached marked-up sheets.)
Revise (See attached marked-up sheets.)

NF-4221
NF-4222 -

Appendix “K"——Revise (See attached marked-up s}iccts.).
Please call me, if you have any questions.

Sinqircly yours,
P

N——

o
UMA BANDYOPADHYAY

e



NF-42132

NF-4213.2 Procedure Qualification Test. The proce-

* dure qualification test shall be performed in the manner
' stipulated in (3) through (f) below.

" (a) The 1ests shall be performed on three different

" heats of material both before and after straining to

“establish the effects of the forming and subsequent .  (2) wht
L 'ﬁon@QF-ZBOO),:gidmthemximumchmgeinzcmpeny

. heat geatment operations. :
" . (b) Specimens shall be taken in accordance with the

requircments of NF-2000 and shall be taken from the

tension side of the strained material,

(c) The percent strain shall be established by the -

following formulas:
For cylinders:
% smain = SOt/ R,{1 = (Ry/R,)]
For spherical or dished surfaces: '
. % swain = SU/R{1 - (R/R,))
" For pipe:

% smain = 1007/R

™

Tolerances for plate and Shell-type supports
may be as recommended in Appendix K

(Section t11, Division 1, appendicies). unless
otherwise specified in the Design
Specifications.

J

ARTICLE NF-4000 — FABRICATION AND INSTALLATION

Attachment 4
Page 2-of ¢/
a

. (a) the maximum change of lateral expansica

. and esergy of the temperature under consideration, of

" are or the

(b) the maximum change of temperanure at the
lateral expansion and energy levels under consider-
ation; or
(2) when lateral expansion is the acceptance crite-
imum change in lateral expansion.

' NF-4213.3 Acceptance Criteria for Formed Mate-

" rial. To be acceptable, the formed material used i

the support shall have impact properties before {orming

a sufficient 1o compensate for the maximum loss of impact

' “properties due to the qualified forming procedure used.

NF-4213.4 Requalification. A new procedure qual-

'{fication test is required when any of the following

changes are made: L
_(a) the acrual postweld heat treazment time at temper-

" sture is greater than previously qualified considering

" NF-2211; if the material is not postweld heat treated,

the procedure must be qualified without postweld heat

© treagment; :
() the maximum calculated smain of the material
exceeds the previously qualified strain by more thas

05%:
(c) where preheat over 250°F is used in the forming
or beading operation but not followed by a subsequem

postweld heat treamment

NF-4214 Minimum Thickness of Fabricated

If any fabrication operation reduces the thickness
below the minimum required to satisfy the rules of
NF-3000, the material may be repaired in accordance
with NF-4130.

NF-4220 @mﬂm

NF-4221  Tolerances for Plate- and Shell-Type




NF-4222

NF4222  Tolerances for Linw-'l'ype Supports

olerances for Lmear-Typc Suppons

(Wort iy plesiPerd may be as recommended in Nonman-
datory Appendix K (Section III, Division 1, Appendi-

ces), unless otherwise specified in the Dwgn Specifica-
tions. ~.

NF-4223  Tolerances for Standard Supports

Tolerances for Standard Supports may be as recom-
mended in Appendix K (Section III, Division 1, Appen-
dices), unless otherwise specified in the Design Specxﬁ

cations.

NF-4230 FITTING AND ALIGNING

NF-4231 Fitting and Aligning Methods

Pants that are to be joined may be fitted, aligned,
".and retained in position during the joining operation
by the uscofbars.pcks.dzmps dnﬁpms.uckwelds.
or temporary aftachments. Mechanical devices shall be--
* ‘carefully used to avoid damage to surfaces of the pans
and to avoid enlargement of boit holes.

NF-4231.1 Tack Welds. Tack welds used to secure
alignment shall either be removed completely. when
they have served their purpose, or their stopping and’

. swartng ends shall be properly prepuedbypndmg

or other suitable means so that they may be satisfactorily -
incorporated info the final weld Tack welds shall be
made by qualified welders using qualified welding
procedures. Whea tack welds are to become pant of
the finished weld, they shall be visually examined and
defective tack welds removed.

NF-42312 Column Bases

(2) Column bases shall be set level and to conect

elevaton with full bearing on the masonry.
" (b) Column bases shall be finished in accordance
" with the requirements of (b)(1) through (3) below.

(1) Rolled steel bearing plates 2 in. or less in
thickness may be used without milling, provided a
satisfactory contact bearing is obtained Rolled steel
bearing plates over 2 in. but not over 4 in. (102 mm)
in thickness may be straightened by pressing. or, if
presses are not available. by milling for all bearing
surfaces except those noted in (b)(3) below to obtain
satisfactory contact bearing. Rolled steel bearing plates
over 4 in. (102 mm) in thickness shall be milled for
all bearing surfaces except as noted in (b)(3) below,
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- TABLE NF-4232-1
MAX!MUM ALLOWABLE OFFSET IN

FINAL BUTT WELDED JOINTS
Section Thickness, in. Maximum Allowable Offset
Up to %, incl, Vat '
Over % to 1Y, incl Y% in.
Over 2% to 2, incl. Wt .
Over 2 Lesser of Y4tor ¥, in.

(2) Column bases other than rolled stee] bearing

* plates shall be planed for all bearing surfaces, except
" as noted in (b)(3) below.

(3) The bomom surfaces of bearing plates and

Eolumnbasswhxchmgrouxedtomfuﬂbemnz

contact on foundation need not be ‘planed.

NF-4232 Maximum Offset of Aligned Sections

Abgnmzntofbun;omxsshanbemhthathe

_ maximum offset of the finished weld will not be greater
" than the spplicable amount listed in Table NF-4232-

"“‘l where ¢ is the nominal thickness of the thinner

section of the joint.
NF-4232.1 Fairing of Offsets. Any offset within

_the allowable tolerance of Table NF-4232-1 shall be
~ blended umformly gver the width of the finished weld

or, if necessary, by adding additional weld metal beyond
what would otherwise be the edge of the weld.

NF-4240 REQUIREMENTS FOR WELDED
JOINTS

Butt welds may be made with or without backing

‘or consumable insert rings. When the use of permanent

backing rings is undesirable [NF-3226.1(2) or NF-

3256.1(a)):
(a) the backing ring shall be removed and the inside

~ of the joint ground smooth; or

(b) the joint shall be welded without backmg nngs.
'(¢) consumable insert rings shall be used...

NF-4245 Complete Joint Penetration Welds

Complete joint penetradon is considered to be
achieved when the acceptance criteria for the examina-
tions specified by this Subsection have been met. No
other examination is required to assess that complete

penetration has been achicved.

A
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ARTICLE K-1000
TOLERANCES

K-1100 INTRODUCTION
It is recognized that design of supports is based on

. the use of nominal dimensions. This is not different

from the design of piping or equipment which also is

" based on nominal dimensions. Good design practice
_dictates that the designer consider the degree of devia- -
" tion from nominal design which can be tolerated when.
. suppons are &
" installed, It is the intent of this Appendix to provide
~ guidance to the designer as 1o the need for establishing .
- such_tolerances. 1g .

are manufactured as well as when they ‘are

Q5304 3 TP

K-1200 OBJECTIVE

olerances referred to in this Appendix apply
only to such values that may affect Code compliance
of a support and are not already addressed in the body
of the Code. Any other dimensions and tolerances
dressed.
33ICS X -

o€ spe cfan

K-1300 GENERAL REQUIREMENTS

K-1310  Material

Material supplied 10 an SA. SB. SFA Specification.
or Table NF-3132-1 Dimensional Standards. need not
have material dimensional tolerances specified by the
suppont designer. Matenal provided to those specifica-
tions and standards have their own tolerances and the
use of norrunal dimension design is adequate. However,

pe

. tolerance(s) on any manufacturing operation(s) affectin
the support load capacity needs to be considered.

K-1320 Fabricatig-g-'rolerance ‘
mrY

~_The recommendeddaximurppfabricating-~-
@craﬁée} are listed in (3)through ) bellow.
*L * Such toleranceg(shalDbe cited in the Design
4 Specification, Design report , Design Drawing,
Load Capacity Data Sheet or Design Report
Surnmary. It is the responsibility of the N-type
Centificate holder or QSC Supplier of Standard
_ Supports to assure that tolerances associated with
the Js.t‘xﬁpon part have been considered.
AN

sheet, bar, plate, pipe, tubing, structural and
bar size shapes, bolting, hot wound springs
" and cold wound springs shall be in
accordance with recognized standards or
specifications. :

\ ,
”“‘_’(a_) Tolerances for raw material such as strip,

Tolerances for castings, forgings and
extrusions shall be to the individual
manufacturer’s standard.

(d)

Cut to length - linear
_ (1) Hangerrods % Yin.

(2) Structural shapes, pipe and tubing for
‘critical assembly make up dimensions
+ 1/8 in. Squareness of cut | degree,
not to exceed 1/8 in. offset.

Plates and bars for critical dimensions
+ 1/8 in ' Squareness of cut 1 degree,
not to exceed 1/8 in. offset.

&)

Tolerances for non-critical dimensions
shall be to the individual manufacturers’s

standard.

“
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APPENDIX - K

(d) Clamps for pipe and tubing, formed and
"' Fabricated, are shown in Table K-1320-1

(e) Threads

(I) Screw threads - Shall be in
. Conformance with ANSVASME
B1.1-1989 or National Bureau of
" .,'Standards Handbook H-28, UNC
.. 2A/2B for the coarse thread series
" and 8UN 2A/2B for the eight
thread series.

(2) Pipe threads — Standards straight

.. pipe threads for supports shall
be ANSVASME B1.20.1 - 1983
NPSM and NPSL, Standard
Straight Pipe Threads.

- (3) Tapered pipe threads - Shall be in

T conformance with ANSVASME
B1.20.1-1983 NPT.

() Welds

(1) Weld size: All welds-plus only, no
minus.

(2) Weld length
For welds<3in long: + nomax;
-1/8 in.

Forwelds >3 inlong: + nomax, =
-1/4 in.

(g) Angularity

All forming operations + 4 degrees.

(h) Punched Holes

(1) Location ~ ceniter to edge, or center
to center + 1/8 in.

325A

~ be established. There are two categories of
_'mstallauon tolerances associated with a support.

. only the load capacity of the support itself. The
. second bemg a'global installation tolerance
e whnch may aﬂ'ect the conclusions of the /-
AR component or piping qualification. -

| v','Desxgn Report, Design Report Sum
_~ Load Capacity Data SheewShall¥pecify local

Attachment 4
Page ¢~ of If

(2) Diameter - plus 0.2 times metal
thickness or minus 1/32 in. (Imm).

(i) Drilled Holes
As specified on manufacturer’s
drawings.

(i) Machined Parts
As specified on manufacturer’s

A

(2) Installation tolerances of supports need to ?" JS

K-1330 INSTALLATION TOLERANCES

The first is a local installation tolerance affecting

"

15/5"

(b) The support Design Specificatjo
ary, or

installation tolerances, Table K-1330-1 prov:des

B acceptable local installation tolerances for piping
. supports. When piping support installation meets

these tolerances any change in the established

o . piping support load capacity calculations are
adequate. Global installation tolerances should

be addressed in the piping or component Design

o Spccxf cation or Design report.

(c) It is the responsibility of the Construction

: Spccxf cation or Design report Summary preparer

to incorporate any component and piping support
installation tolerances into the Construction
Specification.

X4
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MP_TOLERAN
Pipe Centerline
CLAMP, 1D. Diometer to Lood Bolt Hole
up to 2 in £ 1/16 in. t 1/8 in.
over 2 in. to 4 in. £+ 1/8 in. + 1/8 in.
over 4 in. to 8in. | £ 3/16 in. + 1/4 in.
| over B in. to 18 in. | £ 1/4 in. £ 3/8 in.
over 18 in. to 30 in. + 3/8 in. + 1/2 in.
over 30 in. + 1/2 in. £ 1/2 in.
Notes;

(a) Ciomp LD. equols pipe or tubing 0.D. plus suitcble
clecrence os estoblished by the clomp manufoturer

(b) Ciomp 1.D. measured ot one half of the clomp width.

325B



Table K-1330-1

1998 SECTION M, DIVISION 1 — APPENDICES

. TABLE K-1330-1 V4 / 7!
LOCAL INSTALLATION TOLERANCES FOR PIPING SUPPORTS
Total ]
{tem Tolerance Configuration
1. Tolerance for General Measurement/Instaliation
- ¢
4) Deviations in the location of the centeriine of any attachment to i
the flange centerline of building steel member(s) or piping support
steel memberts); if the support drawing specifies an offset, the 21/4 in, . -
attachment may be reiocated to any distance towards the centerline
of the member to facilitate instailation.
B) Deviation of back-to-back distance for channeis with rod type =vain, .
component support. = Y
~ €) Dewviation in the centerline anguisr orientation of piping support =2°
steel memoers n the horizontal or vertical planes. =
] il
] ]
- L.
] ]
D} Deviation in the centerline location of attachments between flanges =1/4 in i ' ll
of building steel mempers. sidan. Il 1)
VA in. wain:
Belweenr *Behwen'
- 326 Attachment 4

Page 7 of //
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APPENDIX K
e/
- _TABLE K-1330-1
LOCAL INSTALLATION TOLERANCES FOR PIPING SUPPORTS (CONT'D)
Total
Item Tolerance Configuration
1. Tolerances for Attachment Installation
A) Deviations in the location of attachments to piping support steel
member with two ends attached to the buiiding structure (ends =6 in.
may be pinned or fixedl. )
1
s===k==
8) Deviauions in the centerline jocation of attachments along tuilding =6 in. ‘='.=—_I._—...—..-.-
1

" steel member fength.

C} Deviation in conical anguianty of snubber or strut attachments to
piping support steel memoer or building steel member
*= 1° need not be justified
= 8% s more reasonable and shouid be considered inthe designer’s
calculations to atlow = 5° in practice.
b Sub:ect to limitations defined by hardware manufactum

15 -
z=s* : ﬁ
’ \ s\ 2S5des

D) Dewiation in anguiarity of rod type component attachments to back-
to-back channeis. '

* = 2° need not be justified =5*
= §° is more reasonable and should be considered in the cesigner’s \ ' oss deg.
calculations to atlow = 5° in practice. s 2deQ. \‘/
. \‘ : s,_]
Attachment 4
Page € of I/
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Table K-1330-1 1998 SECTION I, DIVISION .1 — APPENDICES 2 / /4 /ff
o ~ TABLE K-1330-1 , q / / /
98 LOCAL INSTALLATION TOLERANCES FOR PIPING SUPPORTS (CONT'D)
Total
Item Tolerance Configuration

111, Toierance for Piping Support Steel Member Instaliation

A) Deviation in the length of steel member with two ends attached to +3in.
the building structure {ends may de pinned or fixed). -6 in.
B) Deviation of component attachment centerline for a singie steel
cantilever member attached to the building structure.
R . +3 in.
Note: A cantilever with 3 kneebrace connection has the same
installation toferances as a single camtilever. See items (D) and
{E) for kneebrace toierances.
C) Deviation of connection centerling for doubte (or more) cantifevers.
See figure,
. . +1/4 in.
Note: Any cantilever member (single, both members of a double,
etc.) can be shortened any distance required to complete
instaflation.
D) Deviation in kneeorace angte with respect to cantilever. +5°%, ~3°
=1in.

E) Deviation tn brace work point with respect 10 cantiiever,

3z
Attachment 4

Page 9 of 174
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APPENDIX K
TABLE K-1330-1

/'v/ ~-285
lL/ /4'/ '?azle K-1330-1

/efif

LOCAL INSTALLA?ION TOLERANCES FOR PIPING SUPPORTS (CONT'D)

item

Tota!

Tolerance ‘Configuration

IV. Tolerances

for Concrete Exgansion Anctior (CEAYPilate Installation

A) Deviation in conical angularity of CEA

w2 i)

8) Deviation af centerline of attachment with respect to specified
attachment point.

C) Dewiation of CEA location with respect 10 design location.*
* Mimimum egge distance must be maintained,

? wein
° |$ °
=172 in. -t T
LI °
V2 i, el petit=—
$
svdin, 1 ¢ r
=1/4 in, - .
sH4in

V. Toterances for Empeoment Plate Attachment Instaliation

Deviation 1n attacnment centeriine with respect 10 empbegment plate

design {ocation.

A) Indwidual embedment plate

=31/4 in, E
{See Note)
. ) . |
=i, h @ j
|

8) Strip embegment plate
1) perpendicutar to fongitudinal axis (See Note? T
2} along longitudinal axss =t in. 6in. ; 6éin.
ainnl ) _—
Note: The designer shall getermine the appropriate distances to be
maintained between centeriine or edge of attachments and edge
of embecment plates.
Attachment 4
Page 4o of
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1998 SECTION M. DIVISION | — APPENDICES . JA / 79 /;'f

. Table K-1330-1
| TABLE K-1330-1 71/1]
. LOCAL INSTALLATION TOLERANCES FOR PIPING SUPPORTS (CONT'D)
Total
) B ftem Tolerance 7&
vl. Tolerances for Standard Support Component Setting / jg -
4

. A) Deviation in variable spring load settings. [ =10% of specified loads -
" 8) Dewidtion in constant spring settings. I =1/4 in. of specified position

€} Deviation in cold setting of snubber. | =1/4 in. of specified setting
VIl Miscettaneous Toferances { | -

A) Deviation in gap between pipe and supporting stee! member (in nonsup- Gap (G) Size ! :
port direction) G<1Bin =0in.
/8in.<G<l2in + 12 in, =0
G2 Win, + V2 in, -1/8 in.
B8) Deviation in dimensions of piping support (ugs l= applicable measurement toler-
ance
we:ifie:i size minimum
Deviation in weid length
-1/8 in., no Max.

For weids <3 in, long
-1/4 in., N0 mMax.

For welds 23 in. long

€) Deviation in weld size

Attachment 4
Page ¢/ of //
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COMMITTEE CORRESPONDENCE
ASME SECTION il

COMMITTEE :W.G. on Supports Address writer care of 2

: Jean Claude Hennart

Tractebel Energy Engineering
“ Avenue Ariane, 7
B-1200 BRUSSELS
Belgium
Tél. 322773 9625
Fax 322773 8220
e.mail : jean-claude.hennart@tractebel.be

Subject : WGNF- 274
Date: DEe 234 [717

To: Dulin Jr., Robert M., Engincering Manager
-+ Duke Engineering & Services Inc.
1180 Town Center Dr
MS 617 o
Las Vegas, NV 89134-6363 - USA

Dear Bob,
I have incloscd herewith the new mark-up for item NF-274 on Lamellar ( *aring.

Merry Christmas and Happy New Year,
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following factors that may reduce
tearing :

NF-3226.3 Consideration of lamellar tearing
. 'Welded joint configurations causing sign.iﬁcantmrovugh thickness tensile stress durin.g
fabrication and /or service on rolled product forms should be avoided.However if this
“type of construction is used, the designér should consider one or several of the
' ' the susceptibility of the joint to experience lamellar

(a) Reduce volume of weld metal to the extent practical;

() Invoke any of the special fabrication requirements of Paragraph NF-4441.

(3) parial penetration, single welded between the |

end surface of a closed tubular section or a ¢closed
formed section, Fig. NF-3226.1-1, sketch (h); _

_ (4) the spplicable welds may be square groove,
bevel groove, J groove, flare V groove or flare bevel
groove.

NF-3226.2 Stress Intensitics and Stress Limits for
Welded Joints in Plate- and Shell-Type Supports
(c) Design Limiis. The stress intensity and allowable

" stress limits which must be satisfied for welds for the

Desige Loadings stated in the Design Specification
shall be the following.
. (1) Full Penetration Groove' Welds., The stress
intensity limits for full penetration groove welds shall
_not cxceed the applicable stress intensity value for the
base metal being joined, as specified in NF-3221.1 and
Table NF-3324.5(a)-1. See NF-3111.
(2) Partial Penetration Groove Welds

(a) Compression Normal 1o Effective Throat or
Shear on Effective Throa:. The siress ‘intensity aad
stress limits shall be the same as those for the base
metal as required in NF-3221.1.

(b) Tension Norma! 1c the Axis on the Effective

Throat. The stress limits shall be as specified in Table -

NF-3324.5(2)-1.

{3) Filler Welds. The allowable stress limits for
fllet welds shall be as speeified in Table NF-
3324.5(a)-1. )

(b) Service Limits, Level A Through D, and
Test. The rules and siress limits which must be satisfied
for welds for any Level A through D Service and Test
Loadings stated in the Design Specification are those
given in NF-3226.2(2) multiplied by the appropriatc
base material swess limit factor given in Table NF-

3]

; NF-3250

Plate- and Shell-Type Supperts may be designed by .

3622(b)-1 for Piping Supponts and Table NF-3522(b)-
1 for Component Supports.

. (c) The effective sizes of welds shall be as
given in NF-3324.5(d) and NF-3324.5(0).

DESIGN BY ANALYSIS FOR
CLASS 2 AND MC )

either elastic or limit analysis, limits for which are
given in the following subparagraphs. Limits for bolts

‘and welds aré given in NF-3255 and NF-3256. For

general_requircments and definitions, seg NF-3100 and

NF-3210.

NF-3251  Stress Limits
NF-3251.1 Design Loadings. The stress® limits are

* satisfied for the Design Loadings (NCA-2142.1) stated

ir. the Design Specifications if the requirements of Egs.
(1) and (2) arc met.

o S1.08 1

o+ 08158 {2)
where
o, = membranc stress, ksi, which is the average stress
across the solid section under consideration. It
includes the effects of discontinuities, but noet
‘local soess concentrations.

o= bending stress, ksi, which is the linear varying

25ress means the maximum normal soess (principal stress).

v ¢ )
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NF.3256.2

: (3) Fillet Welds. The allowable suwess limit for
fillet welds shall be as specified in Table NF-3324.5
(a)-1.

(b) Service Limits. Level A Through D, and Test.
The rules and suess limits which must be satisfied for
welds for any Level A through D Service and Test
Loading stated in the Design Specification are these
given_in NF-3156.2(a) multiplied by the appropriate
base material stress limit factor given in Table NF-
3652(b)-1 for Piping Supponis and Table NF-3562(b)-
1 for Component Suppors.

NF-3256.3 Effective Size. The effective sizes of
welds shall be as given in NF-3324.5(d). (e). and (D).

-«

T Ewma

TRACTEBEL.

ARTICLE NF-3000 — DESIGN

Attachment 5
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NF-3260 DESIGN BY ANALYSIS FOR
CLASS 3 )
NF-3261 Stress Limits

The design of Class 3 supponts shall be in accordanes
“with the requirements of NF-3250 using one of the
design procedurcs indicated in Table NF-3131(a)-1 for
Class 3 construciion.

NF-3265  Design of Bolting
The provisions of NF-3225 apply.

NF-23266  Design of Welded Joints

The types of welded joints shall be as stipulated in
NF-3256 for Class 2 and MC suppors, cxcept that for
groove weided T-joints, groove welded comer joints,
“and fllet welded T-joints, as listed In NF-3256.1(a)(2)
and (3). the welds .may._be intermiucat.insiead .of
continuous. Intermittent filles welds shall meet the re-
quirements of NF-3324.5(d)(7). The asllowable siress
limits shall e as stipulated in NF-3256.2.

EXPERIMENTAL STRES
ANALYSIS .

Supports may be designed by experimental stress
analysis in ascordance with Appendix 1l (Section I,
Division I, Appendices).

* NF-3270

NF3280  DESIGN BY LOAD RATING
NF-3281

The procedure for load rating shall consist of impos.
jng a towal load on one or mere duplicate full-size

Procedure for Load Rating

5

NF-3256.4 Consideration of lamellar tearing
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NF-3324.8

(7} Effective Shearing Area of Plug ar_:d. Slor Welds.

The effective shearing arca of plug and slot welds shall i

be considercd a5 the nominal cross-seclional area of

the hole or slot in the plane of the faying surface.

- TRACTEBEL

1998 SECTION III, DIVISION | — NF

* () Full Penesration and Partial Penetration Joints. .

The effective area shall be the effective 'weld length .

multiplied by the effective throat thickness. -

(1) The effective weld length for any groove weld,
square or skewed, shall be the length of weld throughout
which the correct proportioned cross section exists. In
a curved weld it shall be its truc length measured
aleng its curvature.

(2) The effective throat thickness of a full penstra-
tion groove weld which shall conform to the require.

" mnents of NF-4000 shall be the thickness of the thinner

pant joined. No increase is permitted for weld rcin-

. forcement,

(3) The effective throat of panial penetration

) groove welds is dependent upon the type of groove.

“(e) For square, U, and J groove welds, the
effective throat is equal to the depth of preparations.

(b) For V and bevel groove welds with an
included angle at the root equal to or greater than 60
deg., the effective throat shall be the minimum distance
from the root to the face of the weld.

{c) For V and beve]l groove welds with an
included angle at the root less than §0 deg. but equal
to or greater than 435 deg., the effective throat shall
be the minimum distance from the root to the face of
the weld less ¥ in. (3.2 mm).

(d) For V and beve! groove welds, with an
included angle at the root less than 45 deg. but equal
10 or greater than 30 deg., the effective throat shall
be the minimum disiance from the root to the face of
the weld less % in. (3.2 mm) and multiplied by .0.75.
The required effective throat mus: be specified on the
drawing.

(e} For V and beve! groove welds, angles less
than 30 d=32. at the root ar2 not allowed.

(/) For flare bevel groove weldi. when filled
flusk 1o the surface, the effective throat shall be 0.31
times the outside radius of the curved section forming
the groove. For formed rectangular tubing. the outside
radius Mmay be considered 23 two times the wall
thickness. '

(g) For fiace V groove welds, when filled flush

to the surface, the effeciive twoat shall be 0.5 (except
use 0.375 for GMAW wher R 2 '3 in. (13 mm) times *

the outside radius when the ouvtside radius is less than
1 in. For flare bevel groove welds. the effective throat
shall be 0.312 times the outside radius.

Attachment 5

Page o of 71

. NF-3324.6 Design Requirements for Bolted Jolats.
“The rules and stress limits for bolting shall be as given

, ;l"n ‘this paragraph. The stress limits waich must be
“satisfied for any Design, Level A tluough D, and
. Test Loadings, shall be those given in this paragraph,

multiplied by the appropriaic siress limit factors given

* in Table NF-3225.2-1 for the panicular Loading speci-
fied in the Design Specification (NCA-3250). This

product shall not exceed the yield st:ngth of the .

" malerial at temperature.

(a) Allowable Stresses. Allowable tenile, shearing,
and bearing swesses in bolis and threaced pirts shall -

der onc or several of the

ity of the joint to expericnce lamellar

hould be avoided.However if this

niﬁcanl through thickness tensile stress during
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Pepet Dgcember 1, 1599 Artachment 6
. Page  of
.John H. Ferguson, Chairman

ASME Board on Nuclesr Codes and Standards

" “Northesst Utilities . p~
. _Milistone Nuclesr Power Station ' , 5/ °¢
- Ropeferry Road : ' . i
Waterford CT 08385-0128 '

"
<~ . et
L 4 gF - ’,:

e - .

Dear Mr. F : . T
r. Ferguson: | S Pt ﬁ;f,‘a

The purpose for this lefter is to request ASME action 1o address issues relatedtothe = 7< S Z
~.effects of the reactor watsr environment on the reduction of fatigus life of light water /-, ;{"'-,
_reactor (LWR) components. ‘These effacts and Issues have been under discussion LA

* betwesn the Nuclé;'_'a_r'BeQOIang',Cﬁmwssipn (NRC) staff, ASME and Pressure Vessel
" Research Council (PVRC) commitiees, and the technical communtity for over 12 years.
. The need to address this issue continues to bacome more important In light of the aging
- ofplants, changes in other parts of the fatigus analysss addressed by the Code, and the
" renewat of plant licenses for an additional 20 years of operation. Ample data now exist
. tosupportthe required changes.

. The NRC has sponsored & research program on Environmentally Assisted Cracking in
= Light Water Reactors (LWRs) al Argonne National Laboratory (ANL) since 1978. One of
. the'tasks of the program has bean fo understand and quantify the effects of LWR coolant
.. environments on the fatigus iife of pressure vessel and piping steels. Results from
_studiag in Japan and thosa et ANL Tustrate potentially sighificant effects of LWR coolant
_‘environments on the fatigue resistance of carbon and low—alloy staels and of austenitic
 Stainless steels. Under certaln loading and environmental conditions the reactor water
environmental effects alone substantially exceed the reductions in the current design
- curve to account for the differences betweon specimen tests and component behavior.
Based on these studies, NRC and ANL stafl have been recornmending to ASME Code
committees and to tha Board on Nuciesr Codes and Standards (BNCS) since the late

. 1980's that the ASME Code fatigue design curves need to be updated to incorporate the
- efects of resclor coolant environments. Background for this recommendation is
provided in the enclosure. :

.. Although the existing fatigue design curves are non-conservative for certaln LWR
‘conditions and environments, the ourrent design procedures. e.g., strocs anaiysis nules,

. Cycle counting, etc., are conservative enough that the overall assessment of fatigue itfe
. has been conservative, However, the Code permits new Improved approaches for

 fatigue evaluations, e.g., finite element analyses, fatigue monitoring, improved Ke

factors, etc., which can significantly reduce the conservatism in the other slements of

.. the present design methods. ',T‘o'“ansur“e_ that the overall assessment maintains 3 degree
of conservatism consistent with that chosen for the fatigue limit in air, the current

e understanding regarding environmental effects should ba incorperated into the ASME
Code for tatigue evaluations as discussed above,
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. Because of the need for NRC and industry to condust fatigue reviews and analyses in
. .conjunction with licghee renewal activities, and because envirohmental sHeets need to

be incorporated in these analysea, we rsquest that the ASME Cods bs revised o include

- methods for incorporating the environmental affacts into the Coda procadures and in the
.. analyses. The NRC can suppon the use of either environmentslly adjusted fatigue
- design curves, or the tise of fatigue life correction factors (without the 2 factor) as
discussed in the enclosure. '

| request that the ASME addrass the issue of incorporating the environmental sffects on '

- fatiguein the Code procedures on an expedited basis, In addition , | request that the

o fatigue design air curve for stainless steels In Section lIf be corrected 1o reflect the

. avaiable data and the Intendod factor o1 2 o siain o 20 on cycies, NRC. st and

s contractors are ready to work with various ASME Code committess to bring about the
| required changes including participation in meetings fo discuss these issues. Please let

me know what actions the ASME Code will be underiaking to address these issues and
needs. ‘

Sincerely,

Orloinl efared by Jehn .Cig

~ JohnW. Craig, Director
- Division of Engineering Technology
'Office of Nuclear Regulatory Research

cc: G.M. Eisenberg (ASME)
0. F. Hedden, Chair Sec Xt
C. J. Pisper, Chair Sec lil
D. A. Canonico, Chair BPVSC
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" available expenimental data \ :
_ stainless steels in Section Il includes a reduction of only 1.5 and 15 from the mean curve
" for the stainless stee! data, not the 2 and 20 eriginally intended. As explicttly noted in
.. Subsection NB-=3121 of Saction il ef the Code, the effects of the LWR coolant

Attachment6
Page B of

.. The ASME Cade fatigue design curves, given in Appendix | of Section Iil, sre based on
Strain-controlied tests of small polished specimens at room temperature in air. The

. tatigue design curves ware developed from the mean curves for the experimental data
. .7 by reducing the fatigue life at sach point on the mean curve by » _fadqr of 2 on strain or
.20 0n eycles, whichever was more conservative. This reduction was infended to aceount

... for dala scatter (heat=to-heaf variability), effécts of mean stréss or loading history, and

" tha differencas in surface condion and size betwsen the ter! specimens and actual
. .eompanents. However, becauss the mean fafigus curve used o develop the current

| Coda deaign curve for austenitic stainless steels does not accurately repressnt the

(Jaske & O'Donnell, 1978), the eurrent design curve for

environment are not addressed in the current Coda fatigue design curves. The

... Subsection states that the owner's design specifications should provide information on
any reduction to fatigue design curves neceseliated by environmental conditions.

In 1991, the ASME BNCS requested the PVRC to examine the existing worldwide fatigue

. strain vs, iife (S~N) data and develop recommendalions for ASME. The PVRC

_commités on cyclic ffa and environmental effects has evaluated the issue and, st its
~ June 15, 1989 meeting in Columbus, Ohlo (Welding Research Council Program Report,
.. Vol LIX No. §/6, May/June 1888), 1 . °C & metr
. the effects of LWR coolant environments into the ASME Code fatigue evaluations. The
Executive Director of PVRC has trangmitted thelr recommendstions and approach to
- . Implement environmentai fatigue procedures 10 the ASME BNCS by letter from Hollinger
" to Ferguson'dsted October 31, 1999. The methodology, proposed by EPRIGE (EPRI

he committee endorsed & method for incorporating

TR-105750 and PYP-Val. 385), is based on the use of fatigue life correction factors (F,,)

" to account for environmenta! effects on fatigue fife.

- The PVRC recommendstion slso dofines an “effective” F,,, F,/Z, where Z is a factor that

constitutes the perceived conservatism in the Codle design curves, L.s., the portion of that

 factor of 20 that is judged not actually hecessary 1o aceount for data scatier, surface
finish, ete. PVRC propoasd the factor Z as 3.0 for carbon and low=-alloy steels and 1.5
. for stainless steels. The NRC does not currently support the "effective® £, approach,
.. although it had previousty sccepted a similer approach for two license renewal
" applications. Recent reports from Japan (PVP 1886,Vol, 386, pg. 161) and also findings

from the ANL work (16 be presentsd at the ICONE-8 conferance in April 2000) indicate

.. .thatthe entlre margin of 20.is expended by factors ether than the environmental effects.
. Also, the effective F,, approach presumes that all other uncertainties have been
anticipated and accounted for. -

The NRC sponsored work at ANL has aiso studied methods for incorporating

.. environmental effects into ASME Code Section il fatigue evaluations (NUREG/CR-5583,

NUREG/CR-8704). Two procedures have been proposed: (a) use of environmentally

.. adjusted fatigue design curves or (p) use F., to adjust the current ASME Code fatigue
* usage values for environmental effects: Aithough estimates of fatigue lives based on the

D-3 My



~ two methods may differ somewhat because of differences between the ASME mean

curves used to develop the current design curves and the best-fit curves to the existing

* dataused to develop the environmentally adjusted curves, the NRC can support either of

l!;;as;‘ methods as they provide an acceptable approach 1o account for environmental
effects.
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Ad‘c E sGD '2/99 PageCh/mez'.’?/

The Sub-Group Fatigue Strength provides the following response to mr.siayrs ui
the Sub-Group Design Analysis.

1.

. impression of the PVR

. components in a plant

The Class 1 fatigue curves should only be modified if a majority (2/3) of the

t are significantly affected by environmental effects, My
C and EPRI studies is that the majority of the piping
Systems are not significantly affected.

Answer: The Sub-Group Fatigue Strength is not proposing a change to the
fatigue curves. The existing curves are the proper reference curves for most
apppications. '

For components that are significantly affected, a simple penalty factor should
be defined by the Code. The penalty factor should be a variable dependent
on which influence parameters (chemistry, strain rate, etc.) are present for a
particular component.

Answer: The Sub-Group Fatigue Strength proposes concept of the 'P factor

. first proposed by Dr. Higuchi and Dr. lida. The concept has been further

- developed by EPRI, PVRC, Argonne, TEMPES, and others. The use of a
- penalty factor should only be applied to that portion of the transient that the

particular environment applies. We do not recommend the use of alternate

curves than the reference design curve.

The penailty factor should not be based only on environmental effects. The

total factor of safety on fatigue is comprised of several factors (environmental,

~ Size, scatter, etc.). We should not just increase the total FS by the increase in

.the environmental factor, A tajor concern in design is that the size factor my
" belarger than necessary. [That is, the smail specimen based fatigue
' procedure overpredicts damage for the actual size components.] We need to
~ review the interdependence of all factors that go into the total FS to come up

with a penaity factor.

Answer: The Sub-Group Fatigue Strength has reviewed the basis for the ‘2

~and 20’ factors currently included in the Code curves for low alloy carbon

steel. The ‘20’ Factor is composed of several contributors. One of those
contributors is the environmental effect: This has a value of about 4. The
proposed methodology has a threshold vaiue such that the environmental P
Factor is not used until the threshold value is exceeded. The result is that the
present penalties are used unless the threshold is exceed and then only for
that portion of the transient. For stainless steels a similar concept has been

. proposed by EPRI and others, but there is more development needed. The

pre,séhttat'ign‘ by Mr. Nakamufé is the beginning of data on stainless steels. He
validated the P Factor for a specific design condition. This was then
presented as a curve.

E-lfz



4. Guidance should be provided on a more detailed analysis procedure for
- . environmental effects (for example, the EPRI proposed procedure) if the

designer does not want to use the conservative penality factor.

Answer: The Sub-group Fatigue Strength does not propose using an overall

- penalty factor; The P Factor may bs applied to the entire fatigue calculation,

... but should only applied where the threshold is excéeded. The procedure

‘should developed by PVRC of EPRI, but may not necessarily a Code item.

Cla’;s 2/3 penalty factor needs to be developed.

. We do a fatigue analysis for thermal expansion cycling in Class 2/3 piping. A

Answer: The Sub-group Fatigue Strength agrees with this suggestion. The P

- Factor approach would also work for Class 2/3. There would have to be some

o additional work because the P Factor is applied to the Cumulative Usage
~ Factor and NC/ND do not make this computation.
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¢ Japaness Joint Research Propretary i

. SIMULATION OF TEST #37 (Run5)
" USING SHELL ELEMENT

( Japanese Joint Research Resuit )

Dec. 14. 1899
at ASME SWG-SR

Hiroe Kobayashi
Ishikawajima-Harima Heavy industries Co., Ltd.

SH-1
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Japanese Joint Researen Propnetary |

. BACK GROUND (1)

. 1884 : NEW SEISMIC RULES had issued
. LEVEL D : primary stress < 4.5Sm
' dead weight stress < J'5Sm
stress range by anchor motion
bending s 6.0Sm, axial £ 1.0Sm

PFORP : Test #37 ( ELBOW ), #39 (TEE ), #40 ( RED)
- Excessive deformation had been observed.

SH-2
Japanese Jont Research Propnetary
__EXCESSIVE DEFORMATION (PFDRP)
Excitation xci
== Direction %iffﬁ'o?
i -1 — ——

SH-3
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Lol a»mﬁammmpnmﬂ
BACK GROUND (2)

FEM analysis on test #37 by Elbow elernent
1) Verification of simutation method by comparison with
experiment ( RUN4 )
2) Parametric study
a ) Dead weight stress
b ) Seismic input level
¢ ) Frequency ratio
( Dominant Freq. of Input ) / ( Natural Freq. of Pipe)

28

. -NEW SEISMIC RULES was verified to prevent
 EXCESSIVE DEFORMATION by simulation

SH<4

| Japsnese somt Researcn Proonetary |

_ BACK GROUND (3)

FEM analysis by elbow element
can not simulate
the response(rotation) after 20sec. of runs
(out of current seismic stress limits)

28

FEM analysis using the shell element
- Static analysis
- Dynamic analysis

SH-5
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_ STATIC ANALYSIS CONDITION

ANALYSIS CODE : ABAQUS Ver. 5.8
ELEMENTS : 8 NODES SHELL ELEMENTS
THICKNESS : DISTRIBUTION

At end of RUN4 from -QUICK LOOK REPORT"
DIAMETER : OVAL SECTION :

Atend of RUN4 from “QUICK LOOK REPORT"
LOAD : DISPLACEMENT LOAD
PROCEDURE : STATIC ELASTO-PLASTIC ANALYSIS

with LARGE DEFORMATION OPTION

SH-6

Jap Joint R

STATIC ANALYSIS MODEL

hJ

dll= r

e
181 dkg F 88
Scn 8o .
[ ]
Sch10 33mm’ °TS58kg Slement -
5B *£5 2mm N
Sch80 1V 5mm & —_— o
88 216.3mm ch80 —— .
Sch80 12 7mm \
106 1kg -
68 SHELL
7] Sch 10 Element

SH-7
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- Japsnese Joint Research Proonetary

__STATIC ANALYSIS MODEL(Close up)

£ 0.134.0.139 in.

Hoop:48elem. .
Axis :16elem -

ISR Y] l
HHHHHIT

7. 0.1830n.

. 0,134-0138in,

0.133in.

Thickness Distribution SH-8

Joint Ry h P y i
MATERIAL MODEL
rg.sgtaEss (T3oE s.2ugarae
SEsRDEI 3 ,‘:: =
' Sree: b -
.'aunno 308 "oyt 3¢ 133 -2
vo Frovar.l;c Test
S;: r 9 *
T ‘ Young's Modulus :
2 ' 185000N/mm2
Eae ot Hardening rule :
S COMBINATION Theory
: : - . in ABAQUS
SH-9
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*_Jspanese Joint Research Propnetary +

_STATIC ANALYSIS RESULT(Moment-rotation )

$0000 '
- §G200 ko
E 3 I
£ o000 4
N
§ 20000 B
e
H R
g -20000
3 0000 :
g W i _ § 7 g
3 -33000 == cloning'd:r. speamg dir
1 ———— [e———
2.2 Q1S Q.1 Q.08 b cos

Roiaticaal Angle (rad)

= SHELL ELEMENT ANALYSIS
ELBOW ELEMENT ANALYSIS SH-10

Moment- Rotation

Japanese Joint Researcn Propnetary -

_STATIC ANALYSIS RESULT (2)

—— OUT-SIDE

6
4 ==ZIN-SIDE_
R 2. '
£ 0 -~ e .
g 2 - :’3:@. -
7 7
e -4 - = 2555
S 6 Rk
T 8. RS

02 015 -01 -005 0 005
Rotational Angle (rad)
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Japanese Join! Research Propmmy i

STATIC ANALYSIS RESULT (3)

- A-A SECTION
A ' :
A DEFORMATICN SH-12

Japanese Joint Researcn Propnetary

STATIC ANALYSIS RESULT (4)

1
P

tea oo
2 et

- A-A SECTION

J DEFORMATICN
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Japaness Joinl Resesrch Propnetary 1

ﬁn—d.‘.‘-oqlh-‘d

STATIC ANALYSIS RESULT (5)

il 1
v b
b H
g
R s+ ;:."—g-\g -
w - i :
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]
A
A-A SECTION

J DEFORMATION SH-14

Jont R Proprietary

[T Ny P,
. . .

STATIC ANALYSIS RESULT (6)

A-A SECTION

DEFORMATICN SH-15
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STATIC ANALYSIS RESULT (7)

O o d B anpg Mhesute 1 90 .
o

. *.m-,\.ﬁ
) A
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' ]
X —— R0
A-A SECTION

J DEFORMATION SH-16

Jap Joinl R Pr

STATIC ANALYSIS RESULT ( 8 )
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ANALYSIS RESULT (9)

B stor ity b o

sites abhi

Hoop strain : Inside

SH-18

e dPoraug e b v

IETTYISTE

JBpanese Joint Research Proprietary

STATIC ANALYSIS RESULT (11)

¢

i
i

v Eisseiniid

L
== =
. e

Hoop strain : Inside

SH-18.
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- STATIC ANALYSIS RES

. Japanese Jomnt Research Propretery .
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Hoop strain : Inside

ULT ( 13)

SH-20
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Japanese Joint R Propnetary 1

STATIC ANALYSIS RES

ULT (15)
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Hoop strain : Inside
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_STATIC ANALYSIS RESULT (17)

..‘.“0 L)
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ot B g P ot 88 )

Vibid,

Hoop strain : Inside SH-22

Japanese Joint Research Propnetary 1

STATIQ ANALYSIS RESU LT(19)
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Hoop strain : Inside SH-23
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Janarnu Joint Research Proprisisry

STATIC ANALYSIS RESULT (20)
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__Dynamic Analysis Model for #37(Run 5)
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_Simulation Results for #37 Runs
Simulation Results T Results  Simulation Results
, (elhwl em.)” est Results
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o Simulation Results (Time=0s)

— Horizontal
' Strain
Contour
- Outer Surface

Y Inner Surface

Japenese Joim Resesrch Propmtary1

Simulation Results (Time=18.75g)

eree ] "Horizontal !
TEO- Strain
g,» & : Contour
’ Outer Surface
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&’ | :
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__Simulation Results (Time=32.25 s)

Hor izontal
Strain
Contour

” Outer Surface

Inner Surface

unnm_u Joint Resesrch ﬂmpmrrl
Simulation Results (Time=49.5 s)
~ . e
: DR J‘W L
’.::_/ g ;... . .. ’ lﬂ%ﬂi?
_evs, o . Strain
L s - Contour
i E - Outer Surface
= A=A .
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CONCLUSION

R o

 Excessive defqr;nation observed at run5 can be

- simulated by FEM analysis using shell element.
 Excessive deformation at run5 was progressed by
stiffness reduction of elbow due to ovalization of
cross section.

Stress condition of run 5 is out of current seismic
stress limits (over 20Sm)

FEM by elbow elem. can reproduce response up
to 0.1rad. in rotation(rund:0.07rad. & 10Sm)

SH-51
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