= \,\E qor e e ‘PROCEDURE
J2e :".-1 JEST v ¢! pUMBER
EAERICATING, 7///

Y& WDs 8O, INE. T

HOT BENDING OF AUSTENITIC
STAINLESS STEEL PIPING

susmTrenTo______Ebnsceo
FOR CONTRACT NO. d3ross”
sFaw S.0. NO. ___.22&5228
SUPPLEMENT NO.__"
ATTACHMENT NO.

PROCEDURE REVISION NO. & DATE
Al AA T A

e
¢
'
0
1]

- e b7 r ey S i 1

ey — 182 3 3

3 sl mmeiemen foper

L

.
L}
- ne s LI P PSL CXE e taadd Ch Il

SR TR N, AN T -"'b"" R ﬁﬂ“v-w—f "'-v‘vr‘r"" oJe. -"-'..'»"-‘"":"‘"‘" et
L .
. >

s
. WA, weramee !h.—-'-l - a 8w " my L] -
Y R R R AT 2. LR TCT IOt A .a-dw-.nm,.u-—..-.‘. -u- e Sty s mmucN e 3 AN







o el PROCEDURE NO: _4-109 S
Y A1 - }MSJOU-TH/WEST HOT BENDING OF AUSTENITIC R T
. Nbad © WELDING CO. $NC. 4-30-73

1.
2.

3.

" 5.

6.

5.

Hot bending is defined as forming at temperatures of 800°F and abov'e.

Pipe shall be selected so that the minimum wall thickness after bem‘iin\g
will be pot less than the calculated minimum wall thickness required.
for straight pipe. ' )

) .

Welded plate pipe; ghall have the longitudinal seam on the neutral axis
of the bend,

The centerlipne redius of 2 bend will not normally be less than £ive (5)
times the nominal pipe diameter and shall not be less than permitted by
Fig. 2 in ¥FI STD ES-3.

The pipe shall be packed with dry, iron free sand and the ends shall be
plugged prior to heating. .

The area of the pipe to be bent ghall be uniformly heated to a temperature
not exceeding 2100°F. The temperature shall be determined by a surface
thermocouple or by an optical pyrometer. Bending shall be completed ,
betveen 1600°F and 2100°F. Wo bernding shall be performed at a temperature
less than 1600°F.

Bending methods and control; gshall be such that the difference between
the paximum and minimum diameter at any cross section of the bend shall
not exceed 8% of the average measured outside diameter of the straight
portion of the pipe.
Buckling shall be kept to ai absolute minimum and shall not exceed the
limits specified in FFI Std ES-3 and outlined below:
o’
a) The maximum vertical height of any wave, measured from the average
height of two adjoining creosts to the valley, shall not exceed 3%
of the nominal pipe size. .

b) The minimum ratfo of the distance between crests as compared to the
height betveen crests and the included valley shall be 12 to 1. o

¢) Buckles exceeding the limits defined in a) and b) above shall not
be repaired without approval of the Manager of Quality Assurance.

Where surface checking is evident, it shall be removed by grinding and
the ground surface shall be examined using an approved 1liquid penetrant
procedure, ’ .
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‘o " NUULUUNL NV,  “=1uy 1 PAGE
' EOT BENDING OF AUSTENITIC 1 OF 3
. STAINLESS STEEL PIPE DATE
w 3-26-74

SUPPLEMENT $1 f )

S. 0, 3301 thru 3304

1. BHot bending $s defined as forming at temperatures of
700°F and above.

Change Paragraph #4 to read:

4., The centerline radius of a bend ghall not be less :hun
fi{ve times the nominal pipe diameter.

Change Paragraph #1 to read: )
Change Paragraph #7 to read:
7. Bending methods and controls shall be such that the
difference between the maximum and minimum diameter at
any cross section of the bend shall not exceed 6% of the
average measured outside di{ameter of the straight portion .
of the pipe or two inches (2") whichever is greater.

Q{ Change Paraéraph 8 (a) to read:

8. a) The maximum vertical height of anmy wave, measured from
the average height of two adjoining crests to the valley,
shall not exceed 3/8" 4n depth over a 12" length.

Add the following to the procedure°

All hot bends shall be oolution annealed.

Approved: )
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Shearon Harris Nuclear Power Plant
Draft SER Open Item No. 354
NRC OQuestion 210,62

Piping Specification (CAR-SH-M-30, Rev. 16), Minimum Wall Thickness

There are several places where minimal wall thickness is specified; e.g.,

IT, 2.15 "weld end preparation . . . does not encroach on the minimum
wall of fittings . . "

11, 11. "The wall thickness after machining or grinding shall not be
less than the minimum wall thickness specified by the Pipe Code
and/or Piping Line List."

Appendix A of the Specification, "Pipe Codes,” does not identify any "minimum
wall thickness" (or even a nominal wall thickness) and the Piping Line Lists
(at least those furnished for Service Water, Unit 1) do not specify minimum
wall thickness. However, our major concern is with:

II, 5.03 "In no case shall trimming of the inside diameter result in
wall thickness less than the minimum required for the service
conditions outlined in the Piping Line List of this
specification.”

As indicated by Question PI-2, we have not found any indication of what
corrosion/erosion allowance is used in evaluating the adequacy of piping.
However, assuming that A = 0.0625" for the line identified as "3SW8-87 SA" (8
inch nominal size, Sch. 80, nominal thickness of 0.500 inch, SA106 Grade B
material), the "minimum required wall thickness for the service conditions" is
either:

t = 130 x 8.625/(2(15000 + 52)) + 0.0625 = 0.100 inch
for “service condition” = "maximum operating,” or

t = 150 x 8.625/(2(15000 + 60)) + 0.0625 = 0.105 inch
for "service condition” = “"design".

Where is the cited minimum wall of II, 5.03 of the Specification used and,
where used, what i-factor for girth butt welds is used?

RESPONSE :

As stated in response to Question No. 210.60, corrosion/erosion allowance was
considered in determining the pipe wall thickness.

In reference to Appendix A of the M-30 Specification, Pipe Codes, note that
the purpose of this section is to provide the pipe manufacturer with the
acceptable material specification for pipes, fittings, bolts, nuts, etc., The
information in this Appendix has to be used in conjunction with the Ebasco
Line List. The Appendix A and the Line List are two complimentary documents
and both documents have to be utilized in the pipe fabrication. The wall N
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NRC Ouestion 210.62 (cont'd)

thickness/schedule is provided in the Line List and there is no reason for
indicating the wall thicknesses in the Appendix A, as well. Under column
"Pipe Code and Material” in the Line List, each line number is "assigned a
pipe code symbol (such as CS-1, SS-3, etc.), which directs the fabricator to a
specific material requirements per Appendix A of M-30 spec.

The term "Minimum Wall” as referred to in several places in the M~30
Specification reflects the minimum wall thickness required. This minimum wall
is based on the equations shown in ASME-III, NB/NC/ND-3641.1 and it includes
the mill and corrosion/erosion tolerances. The wall thickness/schedule shown
in the Line List is a nominal wall thickness (except for a few heavy wall main
steam and feedwater extruded pipes). Pipe fabricator is required to furnish
pipes with the wall thickness per the Line List. The "minimum wall" is being
used by the pipe manufacturer in the instances such as weld and preparation.
In this case, the acceptable machine I.D. is shown in the Piping Line List
(See the Attachment). The other instance where a reference to the minimum
wall is made involved the shop "misfabrications." These cases usually involve
a violation of the nominal thickness shown in the Line List, and require
Ebasco verification on case-by-case basis. Ebasco would ensure that the
violation is within the "design tolerance” (difference between the nominal
wall thickness shown in the Line List and the minimum required wall per the
code including corrosion/erosion allowance).

In summary, the nominal thickness/schedule shown in the Line List is a
"binding” requirement for fabricating a spool piece. All pipes delivered by
the vendor have to comply with the Line List.

Regarding the comment on i-factor for girth butt welds, the intent of the
question is not clear; i-factors for girth butt welds are specified in ASME-
III, Figure NC/ND-3673.2(b)~1.

A question has been raised during the meeting with NRC on August 16, 1982, in
Bethesda, MD, regarding the "assurance" for minimum wall requirement at the
girth butt weld area.

The NRC concern was reviewed with the pipe fabricator, Southwest Fabricating

and Welding. The comment is addressed by Southwest in the enclosed letter,
dated August 17, 1983 (Item 1 and 2).

(7876FXTcce)
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avgust 17, 3983 . S-EB-748

Ebasco Services. Inac. oo
2 World Trade Center, 8lst Floor . . .
New York, NY 10048 .

Attention: ar.ZPcte F1a1;~“‘

- Roeference: Shearon Harris Quclear Po:er Plant
: P.0. 8Y-435035
5.0. 3301=3304 and 4121-4124

Gentlezen:
In response to your telephone request we offer the following:
@ 1. QUESTION: How do you assure that =inizum wall thickness ‘is sain-

tained at countersored ends.

ANSWER:'  Where ccunter bores are a reguirement, the couater bere
_dfsmeter, wvall thickness and tolerances arc specified on Scuthwest's
detail gheets.. Prior to fit up fer walding the pipe ends are counter
bored to the specified dimension acd thizkness §s checked 'with a
microseter to verify that the thickness satisfies the specified rve-
quirement. Since this check i3 only ts verify that the thickness is
adeguate, actual thickzesses are nit recorded.

3. 'QiESTIOV What tclerance appl es at & ccunzer bore when Ebasco speci-
fies & aini=un vall?

ANSWIR: whea Ebasco specifies 3 minimus wall, the miniaum thickness
also applies to ccunter bored eands.

. 3. OUESTICN: whas specificaticn bolting was furnished by Southuves::
ANSWER: Scutawess furnished She graze of material specified by
-Eba325. The =ose frequentls speciified is SA-2123 37 atuds wizh 3a-1%:

2H aurs Sor pressure boundry jolass, A-207 45 the grade coomonly specsi-
filed fo2 machine belss for nonpressuss doandary appoications.

TE2% Shermen Street - P.O. Box 5449 - Mouston, Texas 77281-0449 . (T12) 925—3'451 - TNX- 910 8'81-1Gcc
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SOUTHWEST
ABRICATING -

§ ANLWG CO. O, o

Ebasco Services, Inc. *.
Acgust 17, 1983
. Page Two
&. GQUEISTION: Did Southwest specify ccrrosion qllcwan.e to the manuface ,

turers of weldole: type fittings”

~

SSWrR: 1 do not beliexe corresien allowances were a *ért of the

data furnished to Southwest. If a corrosion 011~san.c was specified, . .

Southwest would izpose the same requirement on manufacturers of special

fittings. The wall thicknesses speziffed by Ebasco are 1ncludcd in the.

requirenments i:pased on our suppliers.

I trust :his will oatisfactoril) answer your qaesttcns. Call &f I can be
of furcther help.

ty truly vours,

wn E. farris
rojecs Manager

bes: 8. J. Goodwin

S. R. MaAnally
S. H. Mrerke
R. P. Bernes
S. M. Gooduin
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- Shearon Harris Nuclear Power Plant

Draft SER Open Item No. 354
NRC Question 210.63 »

Piping Stress Analysis Data, References to Specification

'

The Stress Analysis Data package (16 pages) appears to be a summary of the
status of the design of the piping covered by Calculation No. 8050-1. We have
been unable to find any references to "Design Specification" CAR-SH-M-30. Vhy
has the Design Specification seemingly been ignored in this package?

RESPONSE:

Stress isometric 1A~216-SW-1 lists under the reference documents "Design Spec
CAR-SH-M-71" which is the design specification for Class 2, 3 and B3l.l
piping. That specification in turn lists Specification CAR-SH-M-30 in
Paragraph 2 "Applicable Codes, Standards and Documents.”

(7876FXTcce)






Shearon Harris Nuclear Power Plant
Draft SER Open Item No. 354
NRC Ouestion 210.64

Piping Stress Analysis Data, ND-3640 Requirements

We have not found any indication that the requirements of ND-3640 of

Section III have been considered. How is assurance obtained that the
requirements of this important part of Section III have been met? (A reply is
expected that addresses assurance of adequate pressure design for all

Section III piping; not just the piping covered by Calculation No. 8050-1.)

RESPONSE:

As stated in reply to Question No. 210.59, Safety Class 2 and 3 piping has to
be designed in accordance with the requirements of ASME-III, Subsection NC and
ND, respectively. It means that the specified wall thicknesses, branch
connection designs, pipe bends etc., follow the requirements of the code.

Assurance of adequate pressure design is provided by means of instructions to
the engineer responsible for design and specifications provided the pipe
fabricator. Instructions to the engineer include specific design criteria for
use in the preparation of calculations. In the case of pipe wall thickness
determination, Ebasco Design Criteria MNE-65 for pipe line sizing applies, and
a standardized worksheet (MNE-WS-16) 1is employed to document this

calculation. The design criteéria is derived from code requirements and the
worksheet provides a systematic approach in the determination of pipe wall
thickness consistent with the requirements of the code.

SUPPLEMENTARY OUESTION IDENTIFIED DURING AUGUST 16, 1983 MEETING WITH THE NRC

MEB IN BETHESDA, MD. (Identified by E. Rodabaugh)

1. How are field fabricator revisions controlled?

Field revisions and changes are governed by Company procedures and site
specifications; specifically, Procedure No. 3.2, Design Change Control,
and Site Specification No. 0.30, Field Fabrication and Erection of Power
Piping. (Copies Attached)

2. What corrosion allowance is used by suppliers of fittings (weldolets,
etc.)?

The corrosion allowance used by fitting suppliers is identical to that
used in the determination of wall thicknesses specified in the Ebasco
piping Line List. The specified thicknesses are included in the
requirements imposed by the pipe fabricator on his suppliers. The
determination of wall thickness and consideration for corrosion/erosion
allowances are discussed in response to question MEB-210.60.

(7876FXTccc)



NRC Question 210.64 (cont'd)

3.

How does the pipe fabricator design

The pipe fabricator provides branch
Ebasco piping specification. Where
fabricator does check reinforcement
formulae provided in the applicable
furnished in the Ebasco piping Line

branch connections?

connections in accordance with the
stub-in nozzles are permitted, the
requirements in accordance with
code using pressure and temperature
List.

(7876FXTcce)
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SYSTEM

LINE DESIGNATION NO.

P - DESIGN PRESSURE, PSIG

T - DESIGN TEMPERATURE, F

l !Pnpe SPECIFICATION & GRADE
A E - ALLOWABLE STRESS, PSI **

D - OUTSIDE DIAMETER OF PIPE, IN.

C - ALLOWANCE FOR MINIMUM STRUCTURAL STABILITY *

y - COEFFICIENT ™*

¥m = MINIMUM PIPE WALL THICKNESS, IN. (See NOTE 2)

t « NOMINAL WALL THICKN'ESS, IN, (See NOTE 3) .

.

" « FIRST STANDARD SCHEDULE THICKNESS EQUAL TO OR GREATER THAN 'n

SCHEDULE (CORRESPONDING TO !s)
SCHEDULE SELECTED

ID « INSIDE DIAMETER OF PIPE, IN, (See NOTE 1) -

C - ALLOWANCE FOR MINIMUM STRUCTURAL STABILITY ¥

>

y .« COEFFICIENT *™

'm « MINIMUM PIPE WALL THICKNESS, IN. (See NOTE 2)

th « NOMINAL WALL THICKNESS, IN, (See NOTE 3) -

s - FIRST STANDARD SCHEDULE THICKNESS EQUAL TO OR GREAT'ER THAN 1,

( SCHEDULE (CORRESPONDING TO '5)
A SCHEDULE SELECTED

Use either of the following equations to determine 'm:

BASED ON QUTSIDE DIAMETER BASED ON INSIDE DIAMETER (See NOTE 1)

1 = PXD __ ¢ t Px 1D+ 2SEC+ 2yPC . g
M7 2(SE + Py) M =TT2(SE + Py~ P)

° * = C= Allowonce for minimum structural stability -

= 0.065'" for 1/2 to 3:1/2 inch nominal pipe size ‘
= 0.000 for 4 inch nominol pipe size ond larger
** _ SE= Moximum ollowoble stress in materiol due 1o internal pressure ond joint efficiency, ot the design temperature, psi.

B = ,038" for pipe ordered to specified machined 1.D. with tapered backing ring ond extruded pipe specified
by 1.D. with topered bocking ring.
= ,000" for the above pipe with flat backing ring or other types of pipe with any Design Guide M-4 backing ring.

ey =A coefficient having volues as follows: (See NOTE 4)

TEMP. F 900 AND BELOW 950 1000 1050 1100 1150 AND ABOVE
Ferritic Steels 04 0.5 0.7 0.7 0.7 0.7
Avstenitic Steels 0.4 0.4 0.4 . 0.4 0.5 0.7

NOTE 1 - Use moximum possible inside diometer with oll its toleronces on woll thickness ond outside diometers, except for pipe ordered
to specified mochined 1.D. and extruded pipe specified by 1.D. where note 8, parograph 4, of Design Guide MNE-65 govems.

NOTE 2 - The pipe woll thickness required for o given pressure-temperature condition increoses os pipe size increoses.

NOTE 3 » For scomless pipe use .0718"7-5— :for any size of plote pi;':e. odd 0.010 inches to the colculoted 'm to obtain 'n .

NOTE 4 - The vélve of “y® may be interpoloted bel:veen 50 F volues shown cbove. For nonferrous moteriols ond cost iron vse y = 0.4,

GENERAL NOTES: See Design Guide MNE-6S Pipe Line Sizing - for specific information.

‘

CLIENT
K~ ATIC;N ) ' STANDARDIZED WORK SHEET -
PIPE WALL THICKNESS AND ]
OJECT - SCHEDULE DETERMINATION N
BY TI08 CENGINCER T OATE EBASCO SERVICES INCORPORATED
CHECKED oATE MECHANICAL-NUCLEAR ENGINEERING
WORK SHEET MNE-WS-16

APPROVED FOTITIITTY DATE — /
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