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‘* SUBJECT

DESIGN CHANGE CONTROL
\ 4 a2 - N - 2
3.2.1 APPLICABILITY - ”

All NPED personnel (including NPED managed contract personnel) who are

involved with. changes to approved designs for Q-List equipment, systems,

structures or other work being performed to meet the requirements of ! \NSL
< N45.2.11-1974. -

3.2.2 PURPOSE

- To speclfy the procedures to be used to evaluate and control changes to
approved designs involved with equipment, systems, structures or other work
required to be performed in accordance with ANSI N45.2,11-1974.

3.2.3 GENERAL

The need or reasons for changes to approved designs may be identified by
NPED persomnel or athex organizations involved in the review, approval or
use of the design documents. . . . "

The extent of the design verification required is a function of the im-—
portance to safety of the item under consideration, the complexity of the
design, the degree of :tandardization, the state of the art and the simi-
larity with previously proven designs. TFor minor design changes that .do
not involve changing the safety review or design calculations or the
oniginal design documents, verification may not be required.

Design changes may be implemented in the field prior to any required
revision of the original design documents, based on interim design change
.information released by the Assigned Individual, provided appropriate .
reviews are conducted before final acceptance as permitted by appropriate
site procedures anq/or interface agreements.

Changes to Design Documents prepared by ome organization may be authorized
by another (i.e., CP&L may-authorize a change to an AE prepared design
document or vice versa) as directed by NPED, provided such changes are
developed in accordaunce with approved design change procedures. The
responsible NPED Supervlsor will assure that the alternate design agency
possesses the necessary  background, knowledge, and capability as required

by ANSI‘ N4502c110 . - o
3.2.4 DEFINITIONS ’ , .
3.2.4.1 TField Change " A request for deviatilon from design drawings’
. Request and/or specifications normally initiated by
‘ the' implementing ovganization prior to I
- implementation or a request for permanent .
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! 3.2.4.1 Field Change _ waiver non-conforming items to be "used
Request as-is." Field Change Requests may utilize an
(Cont'd) "FCR Form" or other controlled means of
transmission, such as "Field Memos."
m3.2.4.2 Design Change A fequest or notification to change an’ .
' Notice established ‘design document normally initiated, -
- by the design agency as. a result of design
s development or to implement field changes.’
3.2.4.3 .Interpretation Advisory information -provided to assist in
- . implementation of design documents which does
ot not violate the limiting criteria set forth
' in the plant design documents.
3.2.5 PROCEDURE
Respongibility . Action =
3.2.5.1 Responsible - 8. Assigns the responsibility for handling
Supervisor N design change to appropriate individual
or organization cognizant of design
requirements.
& b. Provides guidance to initiate the
evaluation and development of the design
. change.
c. ' Provides guidance on the extent of
: . design verification and specifiles -
additional reviews desired. -
3.2.5.2 Assigned Indi- a. Performs engineering evaluation of
. vidual(s) or identified problem and/or of proposed,
Organization design changes. Interpretations may be .
resolved between the implementing.i- . ...
organization and.the NPED approving
authority without creating design change
documentation for approval or record.
b. . Prepares or revises authorizing documents;
as necessary, to effect the change.
These may be interim or permanent
design documents, as appropriate,
Interim documentation may be in the form
of approved Field Change Requests,
: Design Change Notices, or other locally
S
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CAROLINA POWER & LIGHT COMPANY

- ) NUCLEAR PLANT ENGINEERING DEPARTMENT :
i . PROCEDURE , Number
. 3.2
v v v -
Responsibility ) . Action
3.2.5.2 Assigned Igdi. . authorized mechanisms as provided for
vidual(s).or . in-locally (site) ~approved procedures.

Organization T . Where NPED 1s performing the design
4 . change activity. and- permanent documents
are involved, the applicable portions
of NPED Procedure 3.1 apply.

) : . : . .. c. -Obtains appropriate verifications/reviews.
) Design change documentation which-
changes the requirements of design
specification or procurement documents .
» . affecting safety-related, fire protection
- and radwaste QA programs must be reviewed [
. . . } by the appropriate QA organization
. T ) T - - prior to implementation.
' » ‘ ) ' . “ N ’ . ’ S e
N e ) ‘= '. . . . . . . .h = . '/h . .
3.2.5.5 Responsible .a. Reviews design change documents and- any—""
Supervisor reviews/verifications and resolves any
@ concerns. |

i " b. Obtains or provides necessary approvals - .
t , for final release of design change
’ L *  documents. Level of approval will be
= commensurate with approval levels of
. NPED Procedure 3.1.

Y

c. Ensures that design change documents
are filed and/or distributed as delineated
by applicable site procedures, interface
documents or distribution lists.

»
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Shearon Harris Nuclear Power Plant
Draft SER Open Item No. 354
NRC Question 210.65

Piping Stress Analysis Data, Ailowable Flange Moments

The Stress Analysis Data package contains sheets showing moments from
Calculation No. 8050-1 and "Allowable Moment"; presumably in units of ft-1b.
The allowable moments of 32285 and 64570 apparently were calculated by Eqs.
(12) and (13), NC-3658.3 of the present Section III.

Eas. (12) and (13) can be used only if the flanged joint uses high strength
bolts.

(a) What is the basis for the 99214 allowable moment?

(b) Where does the Specification CAR-SH~M-30, Rev. 16 assure that high
strength bolts are used in the flanged joints?

RESPONSE:

(a) The 99214 allowable moment is based on the Level C Service Limit of
NC-3658.3 of the present Section III. ’

(b) Specification CAR~SH-M-30, Appendix A, General Requirements, Paragraph VI
calls for use of ASTM A-193, Grade B7 bolting which per ASME-III code
classification is a high strength bolting material. In addition, the
specification allows the use of ASTM A-307, Grade B material for piping
Categories 6, 7, and 8 with design pressure 250 psig or less and the
design temperature 450° or less.

The latter material spec (A-307-Grade B) as indicated by the M-30 spec.,

has a limited use. This material was used by Southwest Fabricating only

for the nonpressure boundary applications. Refer to the below discussion
for more details.

As a followup to this question, the following comments were made by NRC during
the meeting on August 16, 1983 in Bethesda, MD:

(1) The CAR-SH-M-30 Specification, Appendix A, Paragraphs VIb states:
"==— conforming to ANSI B18.2.1 heavy dimensions and per ASTM A-193,
Grade B7 may be used.” The staff requested to revise this sentence to
read "--— per ASTM A 193, Grade B7 shall be used."

(2) ASTM A-307, Grade B bolting material identified in the CAR-SH~M~30
Specification, Appendix A, General Requirement, Paragraph VI C, is not a
high strength bolting material.

(3) Provide assurance that only high strength bolts are being furnished by
Southwest Fabricating and by field.

(7876FXTccc)
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@4 NRC Question 210.65 (cont'd)

Regarding comment (1), the M-30 Specification will be revised to incorporate
the NRC comment.

Related to comments (2) and (3), the concerns were reviewed with Southwest
Fabricating and the field. Southwest position is reflected in the enclosed
letter dated August 17, 1983 (Item 3). The procurement of bolting materials
by field is 'summarized in the enclosed CP&L letter LS-4995, dated August 19,
1983.

(7876FXTcce)
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SOUTHWEST FABRICATING

& WELDING CO., INC.

Avgust 17, 1983 ' : S-EB~748

v

tbasco Sewices. Iac. . J . .
2 World Trade Center, 8lst Floor : . . .
New York, §Y 10048 .

Attention: %r.:Pctc rial; .
- Referonce: Shearon Harris Ruclear Pozcr Plant
' P 0.-. .“35035 '
§.0. 3301-3304 and &6121-4124

" Gentlezen:
In response to your telephone request we offer the following:

@ | 1. QLESIIO:": Hou do you assure that z=inizum wall thickness ‘is main-
tained at cou:xter‘:ored snds. .
ANSWER: Waere ccunter boraes are a recuirement, the couater bere
dismeter, wall thickness and tolerances arc specified on Scuthwest'
detail sheets.. Prior to £4t up for walding the pipe ends are ccux te:
bored to the apecified dinension and thickness is checked 'with a
nicroceter to verify that the thickness satisfies the specified re-
Quirement. Since this check §s only to-verify that the thickness is
adequate, actual thicknessecs are not recordcd.

. Qe QLESTIO¥ “hat telerance applies at a ccunter bore when Ebasco speci-
{es a ainizum vall? '

ANSWER: when Ebasco gspesifies a ainfau= wall, the nininum thickness
also applies to counter bored eads. . .

. 3. OQUESTICN: whas specificatica dolting ¥as furnished by Southwest:

NSWER: Scuthwess fur...shed the graze of material specsiffed by

Ebasco. The =ost Srequently speciiied Is SA-123 37 studs with 3a-192

Y nuts Sor pressure boundTy jodiazs., A=207 45 the grade coommoaly speci-
machiae belts Sor nonpressusa boandary appiications.

TE2% Sherman Street - P.O. Box 9449 . Houston, Texas 772510849 . (T1Q) 925-5451 - TNX- 910 881-16CC
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" SOUTHWEST 7 I
ABRICATING * SOHE

§ YNNG CO. G, e ] : : - - . . ’
Ebasco Services, Inc. . .
August 17, 1963 )
Page-Two - -
4. GQUESTION: Did Southwest specify ccrrosion qllcaan.e to che manufac- |

turers of veldolet type fictings?

~

" ANSWER: 1 do not belie\e corrcsicﬁ ailowances were a ;Sr: of the

data furrnished to Southwest. If a corrosion allowance was specified,
Southwest would fzpose the same requirement on manufacturers of special

fitiings. The wall thicknesses speziffed by Ebasco are includcd in the

requirements t:posed on our guppliers.

I trust :hi: will oacisfactoril) answer your qucsttcns. Call 4f I can be

of £

roj
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urther help.

Ty truly vours,

an E. rarris

& l\'}m

ecs Manager

Grodwin
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. P. Bornes
Goodwin
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Carolins Powsr & Light Company

18-4995
¥r, Pots Fiala W
Rbesco Sowic.des. Inc. i TELEGGP!ED |
Two World Trade Center
’ ¥ew York, Bow York 10048 AUG 1 9%3
CAROLINA PCWER & LIGET COMPANY EBASCO PROJ. ENG.
HARR1S PROJECT
1986-1990 -~ 1,800 %7 - UNITS 1 AND 2
BOLTING MATERIAL . .8

Déar Mr. Pinlal

In response to your tolephons call of .August !5, 1683, wo can aspuzrs ycu
that only S8A-193 B-7 studs and BA~134 Grade ZH heavy hex puts bave been
used for pormanent bolting in safety-related syotems, ) .

Attached is a flange comnection inspection form whish 48 used to document |
all AR flsnge tonnections (WP-129). To dats, cervice water aid screst
wash are ths only pomanent, safoty-related systemp that have deen

bolted. ., z
. Yours very truly, |
B, X1 Willett :
Regidont Machanical Enginaesy
EXH/ian )
{Attachagnt
ce: i, W. J. Caravay

411 Fayvitovills Slrect ¢ P. O, Box 1551 ¢ Raloigh, N, C. 27002
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SO I E e R
o@. (,/ CAROLIMA POWER & LIGHT COMPANY khﬁ,:g; -

] . PLARGXD COWNRCTIOR IRSPECTION FORS (QC) .
INE V. - CATEGORY ) PIPE CODY .
@zcm PRESSURE P8I0, TRMPERATIRE __°  °P 180 %0,
JOTHT IDRMIIVICATION
BOLT/S3TUD MAT'L/SIXR . FOT AL . :
GASIZT: I3 BATIIG . 8IZR TR
LUBRICANS e TORQUE: MAX ym - FI-13
S23CIAL INSTRUCTIONS (Work Per GP-129, Rav. =~ snd CQC 12, Bews )
— ~ FREPARYD T, DATE . v
. 3 LIMNITED ACCZBS
. YULL VISUAL
STMBOLS:  ACCEZPT(A) REJIBCT(R) " ROT APPLICANLE (H/A)
(#)In B Column Indicatas Holdpoints ¥or ANI Daniroed .
Reviewed Tor Beldpointas ANX Dato
CIOR ’
v BIAIR|DATE (AN .
1. ! o Io0pect Matdng Boriases
of . . oVoarify Tlangest 2Parallel, Aligned, Qlearznse
- [3.4. R «Toapoct Gaskets Bating, Sise, Type, Corditicn
ol . . Jaspect Bolta/Studs/Tutss Mat'l, Sisa, Condition
: : . (Rocord Beat Code/Best Mo, Balcw)

Verify Lubricant: Typs, dpplication

«$pecial Instrustions Performed

NVerify Valva/Specinlity Iters Flow Diraction
Verify Orientation of Valve Stem, Operatoer, Bte.
] ARV, Used Yor 7 & B Above Rav,

. 1t oVority Torque Wronch Calidrated -8/¥
4 ) pultiplier 3/4
Oef. oVorily Torqua Soqoonco, Torque Applicd Acceptsrvcs,
| 1 Thresd Dogagemsut
b A . JIpopection Indicator Applied .
Gemr)s“' ' ’ . i
¢ : ‘ | BOLT & HUT TASLX
* DIA. -m' M mcoﬂllw.
z
. TRWUL QC ACCIPTARCE DATER
N . J
VERIFIID BY ANI - DATR If necessary, list others on raverge gide.
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Shearon Harris Nuclear Power Plant
Draft SER Open Item No. 354
NRC Question 210.66

Piping Stress Analysis Data, Loads on Pumps Nozzles

The Stress Analysis Data package contains sheets showing loads from
Calculation No. 8050-1 and allowable resultant forces and moments. However,
there is no check of combination of thermal, weight and either OBE or DBE. It
would seem that pump nozzles could be subjected to a combination of these
loads. Why are no combined load checks made? (See also 0210.47)

RESPONSE:

Allowable nozzles loads are specified in Appendix C of the Piping Design
Specification CAR-SH-M-71. The allowable loads are specified in terms of
combinations of loads.

The nozzle load sheet conservatively separates these allowable loads into
smaller values applied to uncombined loads for ease of evaluation. If these
lower limits are exceeded, then loads are combined and evaluated against the
specification.

To illustrate, please note from the typical values below that the
specification "Normal” limit is equivalent to the load sheet "Thermal” plus
"Weight,” the "Upset" limit is equivalent to "Normal” plus "Weight" plus "ORBE"
and so forth, - . .

TYPICAL ALLOWABLE NOZZLE LOADS

Design Spec M=71 Nozzle Load Sheet

Maximum Operating

Temperature °F
‘ i 140° and Above

140° and Above

Operating Condition F M Loading Case Resultant
Force Moment
Normal 500A 6252 Thermal 400A 5002
Upset s 700A 8752 Weight 100A 1352
Emergency 800A 10002 Seismic OBE 200A 2502
Seismic DBE 300A 3752
Faulted 900A 11252 Faulted DBE 400A 5002

(7876FXTcce)







Shearon Harris Nuclear Power Plant
Draft SER Open Item No. 354
NRC Question 210,67

Pipihg Computer Output (8050-1), Allowable Stress, £ = 1.0

The allowable stresses agree with‘generally accepted Section III allowables
for Class 3 piping, provided £ is equal to unity. Where does the
Specification provide the basis for using £ = 1.0?

RESPONSE:

The stress range reduction factor of £ = 1.0 is not indicated in the
specification at this time. However, the next general revision of Ebasco
Specification CAR-SH-M-71, Design Specification for Piping, will provide a
reference to the 'f' factor and will indicate that for all piping systems on
Shearon Harris Project a factor of £ = 1.0 should be used.

The use of £ = 1.0 is justified by the fact that the total number of full
temperature cycles over 40 years during which the various system are expected
to be in service is less than 7,000 cycles. This applies to any system on
Shearon Harris Project.

(7876FXTcce)



Y

Shearon Harris Nuclear Power Plant
Draft SER Open Item No. 354
NRC Question 210.68

Piping Computer Output (8050-1), i-factor for Weldolets

Apparently, the i—igctors for Weldolets were calculated by the equation:
1 = 0,9{R/(3.3T)1%/3, This formula is not now and never has been in

Section III. Provide the basis for the i-factor used for Weldolets. (The
response should be cognizant that tests on full outlet Weldolets are not
representative of the reduced outlets involved; and tests with moment applied
to the branch are not representative of moments applied to the run.)

RESPONSE :

The i-factors for Weldolets were calculated based on the-stated equation.
This formula, which is not in Section III, was derived by Bonney Forge based
on test data and empirical relationships and subsequently verified by WFI for
their Pipets. To date, only the ANSI B31.3 Code explicitly lists the
equation., The i-factor equation is internally stored in the PIPESTRESS2010
computer program and is used whenever the analyst designates a tee connection
as a "WELDOLET." The reference for the equation is documented in the
PIPESTRESS2010 Verification Manual.

The test method and empirical relationships developed by Bonney Forge are
identical to those employed in the development of the Section III factors for
other tee connections. As is true for all tee connections, the tests
performed on full size connections may not be representative of those for
reduced outlets, and tests with moments applied to the branch may not be
representative of tests with moments applied to the run. Nevertheless, all of
the connectlons mentioned above have been tested only for full sizes and only
for moments applied to the branch.

Because limited test data has indicated the possibility of a generic concern
for reducing tee comnnections, a cooperative effort of the cognizant ASME and
PVRC subcommittees is currently reviewing the situation. The recommendations
of that study should then become the basis for any evaluation of reducing tee
connections. -

(7876FxTcce)



Shearon Harris Nuclear Power Plant
Draft SER Open Item No. 354
NRC Question 210.69

Piping Computer Output (8050-1), Ldading Combinations

The computer output gives stresses for 11 "Cases." Where does the
Specification CAR-SH-M-30, Rev. 16 give the analyst instructions as to which
Cases to run and how to evaluate them? See also 0210.47.

RESPONSE:

Instruction regarding the reduired Cases and their evaluation is provided in
the Ebasco Piping Design Specification, CAR-SH-M-71. See our reply to
Question No. 210.59.

Also, please refer to the Attachment for the Thermal Mode Diagram and Thermal

Data for the Service Water System. This diagram and the data information are
also part of our Piping Design® Specification, CAR-SH-M-71.

(7876FXTcce)
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Shearon Harris Nuclear Power Plant
Draft SER Open Item No. 354
NRC Question 210,70

Piping Computer Output (8050-1), Seismic Input Data .

Where does the Specification CAR-SH-M-30, Rev. 16 give instructions on how to
select the specific seismic input data for piping system analyses?

Appendix F, "Seismic Consideration for Mechanical Equipment" is included in
the Specification but we have not seen any reference to it in the text of the
Specification. For example, Appendix F is not referenced in 3. of Part I or
in 23,01 or 23.03 of Part II. Further, 2. of Appendix F says that "Safe

‘shutdown earthquake loads for all equipment (except as noted in the

specification) are obtained from the attached Floor Response Spectra Curves
for Horizontal and Vertical Excitation.” The "attached” curves are labeled
"Typical . . . Spectra" and, despite what Appendix F says, we assume that
these are not the spectra used in, for example, Calculation No. 8050-1.

RESPONSE:

The instructions regarding the specific seismic input data for plping system
analyses are given in Ebasco Design Specification for Piping, CAR-SH-M-71.
Paragraph 6.11a of this specification states: "All piping covered by this
specification is classified as Seismic Category I which shall be analyzed
utilizing the response spectra curves and computer output sheets provided in
Appendix A of this specification and the seismic criteria set. forth in the
FSAR."

As a sample, we are enclosing for your information and use, the OBE North-
South response spectra which was subsequently enveloped for Cale. No. 8050-1.

(7876FXTcce)
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Shearon Harrils Nuclear Power Plant
Draft SER Open Item No. 354
NRC Question 210.71

Piping Support Specification, Applicability of Section IIIL

The first sentence of 22.05 in Specification CAR-SH-M-30, Rev. 16 is: "All
supports and hanger components shall conform to the requirements R/2 of the
ANSI Code for Pressure Piping, B3l.1l, and ASME Section III, as

applicable, . . ." What are the applicable requirements of Section III?
Identify by Edition/Addendum date and Section III heading identification;
e.g., NC-3674 (1971).

RESPONSE :

The original contract for the design and fabrication of pipe supporting
elements involved Section III of the ASME Code to the 1971 Edition with
Addenda through Summer of 1973. The rules for component supports and
component standard supports (Subsection NF) was still in the preparation stage
(Ref: NA-2131.b.1 1971 Edition).

Contractual requirements for design and fabrication of pipe supports was,
therefore, referenced to the ANS B31.7 and ANSI B3l.l codes which were in
effect at the aforementioned time. In essence, the definitions and references
made in the above question were non-existent at the contracted date.

As a side note, the design fabrication process for the vendors standard
product 1s to more recent codes (i.e., Subsection NF 1977 Edition).

Welding where performed by the vendors shop is being performed to procedures

qualified to ASME Section IX. Inspection is being performed to a contract
document which incorporated NF 5000 and AWS Dl.l1 requirements.

(7876FXTccc)



Shearon Harris Nuclear Power Plant
Draft SER Open Item No. 354
NRC Ouestion 210.72

Piping Support Specification, Supplementary Steel Versus Auxiliary Supporting

Steel

Paragraph 22.05 of the Specification CAR-SH~M-30, Rev. 16 states that
"supplementary steel” shall be in accordance with AWS Dl.1, etc. Paragraph
22.16 states that "auxiliary supporting steel” shall be designed on the basis
of the allowable stresses as per the AISC specification, etc. What are the
definitions of “"supplementary steel” and “auxiliary supporting steel?"

RESPONSE:

The terms "supplementary steel™ and "auxiliary supporting steel” as used in
context of the specification CAR-SH-M-30, are synonymous.

The hanger manufacturer (Bergen-Paterson) does not differentiate between
supplementary steel and auxiliary supporting steel.

All Bergen—Paterson designs of steel structures for pipe hangers, supports,
restraints, anchors, etc., are based on the AISC specification. The AWS Dl.1
code does not offer guidelines for the design of structures.

The chapters in the AWS code dealing with existing structures, new buildings,
bridges, and tubular structures are only concerned with the welds, weld
details, base metal and welding allowable stresses, fatigue stresses in welds,
workmanship and quality of welds.

Except for a limited number of guidelines on welds given in the AISC code
which do not conflict with the AWS provisions and are only used in the design
of structures there is no overlap of the fields covered by the two codes.

(7876FXTcce)




Shearon Harris Nuclear Power Plant
Draft SER Open Item No. 354
NRC Question 210.73

Piping Support Specification CAR-SH-M~30, Rev. 16 (22,.14) “

When shear lugs or fabricated lugs are used, how are the stresses due to these
attachments evaluated? See NC3645 (1971) and (1980).

RESPONSE:

The stresses for shear lugs and fabricated lugs are evaluated based on the
enclosed procedure. This procedure complies with the requirements of the
Welding Research Council Bulletin No. 198. The attached procedure was
incorporated into the pipe hanger fabricator (Bergen~Paterson) welded pipe
attachment program and is called BPLUG. This procedure is used for evaluating
run pipe stresses due to integral lug attachments. Stresses within the run
pipe wall due to the integral lug attachment can be found by a review of that
procedure.

(7876FXTcce)
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Subject: STRESSES IN ASME CODE CLASS 2 & 3 AND ANST B31.1
PIPES DUE TO LUG ATTACHMENT :
SHEARON HARRIS NUCLEAR PROJECTS 1 THRU 4 CP&L CO.

The recommended procedure to be used to account for additional stresses
induced in the pipe wall due to the integral lug attachment is outlined
in subsequent paragraphs of this memorandum.

A. REQUIREMENTS:

The following design requirements must.be satisfied in order to use this

procedure:

(1) The attachment configuration shall compfy with ASME Code, -Section IXI
Paragraphs NC/ND 3645 and 4433 and Figure 1 of this procedure.

(2) The a;tachment material, weld material and pipe mageriél shall have
essentially the same moduli of elasticity and coefficient of thermal
expansion.

o) P £0-5, ]32 & 0.5 and 3, pz £ 0,075

(4) The attachment (lug) is made on straight pipe at a distance greater or
eq&al to Rmt from any other discontinuity such as valve, fittings etc.
Where Rm = Mean tadiqg‘gf pipe in inches and

t = Wall thickness of pipe in inches.
(5) The axis of the attachment is normal to the surface of the run pipe. b

(6) The clear distance between the adjacent attachments in the longitudinal

direction i1s equal or greater than three times . RE.

2w T RO T TICP) - Ty R Th a2t 31 o s a0 § S p n g v T N T T e T e T
R T S i L e e TS Ry U e it S

) .33“8, Yo WS Ph T T A
T R e e LS A ARt B I O L T
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(7) The clear arc distance (measured along ‘the surface of the run pipe)

\ between the attachments in the circumferential direction i3 equal or

greater than /Rmt.

(8) Dolt £ 100 Where Do = Outside diameter of pipe in inches.

B. DEVELOPMENT OF STRESS INTENSIFICATION FACTORS 'i"

Paragraph NC/ND 3673 (b) of ASME code states that for components not shown

in Fig. NC/ND 3673.2 (b)~1, the stress intensification factor may be taken as:

Where Czand K2 are stress Indices for Class 1 components., Code Case 1745

outlines a method for computing CT’ CL and Cc « It further recommends.to

use K=1.30r2 dependiné on geometrical configuration of welded joint.

In order to develop required "i" it is assumed that

Kp =K, =K . Thus,

. > i - R -eec==(B.2),
@ I R R -(B.3) and
i = C_ K [2-e-mumen- e T —— (B.4)

For KT - KL = K.c =1.3 (s?? figure 1) and the equations
given in code case 1745, the Equations (B.2),(B,3) and (B.4) can be

developed as follows:

ir=42. g 41“;91;32 P £ 1.0

= 5.003 ()bt P1f’z"2 LA X SN (.5)
Weld s 7 g g "2 10
= 0.3 o 7% p g% 0 4.74 £ 1.0-ecccauan(B.6)
. 1.90 3,40,
1." - .1.51 (.76) ~} | pl B, 7 & Lo |
_ =06 pt? plp 3 2 e (B.7)
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Where

.3-
QZ--(X cos 8 + Y, sin 8) -1 X, sin 06 -
1 1 . a, 1
X, =X, +1log ;. fy
Yl = Yo + log 1o PZ
{ .
}.oad ;Ao . 2] Xo . Yo
i i
Thrust "2.2°40° 0 0.05
Longitudinal G
moment 2.0 50° ;-0.45 : -0.55
Circumferential ' o i
moment 1.8 40° -0.75 . -0.60

C. NOMBNCLATURZ:

{
1

L,

L
c

Ly

4

-

I'a » lesser of L

= greater of L

= 4L, L

2g, = 41, 1?2

2

2 and t

= lesser of L,and ¢t

1

= lesser of L, and L

1 2

and L

1 2

2
1 Ly (12.7)

/3 (in.)

Zyo" 41.12 L,/3 (n.>)

r = mean pipe radius (in.), Same as R
m

t » nominal pipe-wall thickness (in.)

. '#- r/t
Pl - Lllr
Pz = 1.2/7:

L.and L, are defined in Fig. 1

Kl = 1,3 for "ground" fillet welds per Fig. 1
P; = range of operating pressure (psi)

Do - outs.ide diameter of pipe (in.)

Y, cos 9)2
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}c. HOMENCLATURE: (cont’d)

M, = greater of MJ/L Lyt Q+ 1 /LyYand

iH = Thrust load in pounds. See Fig. 1
Ql; Q2 = Shear loads in direction 1 and 2 respectively, in pounds. See Fig, 1
Hc’ HL’ H.r- Moment loads in in-pounds. See Fig. 1
Sg1» So1° Ser and §__ = Stresses corresponding to Equations 8, 9, 10 and
11 respectively. For detailed definitions refer
to NC/ND Section of ASME Section III Code. These
stress values are obtained from "PIPESTRESS2010" output.
I’ ", l/l, = primes are used to indicate these stresses may be
different for different component conditions even
) though applicable ASME code equation number is unchanged.
/0 : For example Equation (9) is used for evaluation against

normal, upseb‘,emergency and faulted conditions.

t8, t9, tl0, til ... = Subscripts indicate, "total! stress in pipe wall for
.ASME code Equations 8, 9, 10, 10a and 11 respectively.
P 13 " = Stresses in psi due to lug against ASME code
Equation "j". ¥§y""pay be 8, 9, 10, 10a, 11 and 12
depending on load combinrations and component conditions.

D. COCMPUTATION OF ADDITIONAL STRESSES: **

Computation of additional stresses due to lug attachment is to be performed

in the following manner:
L d

L d
LW M l M. Qi - Q,i -
7y, H¥ +u M ey o+ U o+ Wi o+
Ly Ay T Z e T L 2L,

- . canceceaeaD,1
Repeat (D_-l) for each applicable equations of Section E as required.

COMPUTATION OF TOTAL_STRESSES
Total stresses in the pipe wall at the Juncture of pipe and attachment consist

of two parts namely (i) stresses in the pipe wall from the output of PIPESTRESS2010
Yor' equivalent and (11i) stresses in the pipe wall as computed in Paragraph (D).

= P
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E.1 NORMAL COMPONENT CONDITION.

E.2

- st'l

= v x
. . o . P 'y Ceew e . * P R -
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677
;//,

S,p =S +F

t8 sl8 1-8

+F

ol9 1-9

= S +F

1-10 -
tl0a = lea +F
S

ell
1-10a

t11 " See11 T F1a1

.S-‘

1.0 shI............E.IOI

1.2 Sb............"g.z.z

£
£
£
- 8‘00000000'000030103
£

35S ceesescccecesElLl
c

/7
= scs + Sth:(sh + sa).‘...................0..........0.....20105

EBither of Equations E.1.3 Mor"E,1.5 must bs satisfied.

Only for high energy lines evaluate,

z
Se12 = Seg ¥ Spo = 0.8
UPSET COMPONENT CONDITION:

=gt + F!

|
5'¢9 " 5 019 1-9

S' g =S' ., +F

£10 ~ S e10 1-10 F
] |
S + S ¢

=S /
tll t8 10 =

(102 Sh +Sa)......................3.1.6*

élis s‘hooo.o.oooooocogoéol

£ S ceevscscesaceBe2.2
a

(sh +Sa)ooooooooo-ooooo‘ooocoo00000080203

Bither of Equations E,2.2 "or" E,2.3 must be satisfied.

Only for high energy lines evaluate,

? -t  J Va
s ﬂz s cg + S tlo : 008 (1.2 Sh + sa)ooooooooco-oooooa00000080204 *

RMERGENCY COMPONENT CONDITION

11] 11] 1 1]
5% * 5019 ¥ Flig

FAULTED COMPONENT CONDITION

- gt + pree

ts ol9 1-9

|
|
|
é "% sh.OOOOOOOOOOOOOB.SOI
_A—fz.a Sh.0000000000000804.1
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B.5 For ANSI B31.1 piping compute stresses .for Equations E. .1 thru 4 and

B.2,1 and 8.2;2. )

Departmeqtal position in evaluating additional stresses in the pipe
wall due to in;egral attachment 45 in progress. Consi{dering the critical
importance of the‘project schedule, this interim procedure 1s to be used
;or subject work and shall not be construed as department's position.
NOTES :

*If calculated‘atressea exceeds allowable, contact Ebasco prior’to mod{fication.
This otress Qalue is used in postulating pipe-break location, 'Even if
calculated stresses are within the allowable stress limit, Pi{ping Engineer
shall make sure that these stress values are within the limits to maintain
the validity of predetermined break Ioéation.

*%This procedure does not provide guide lines for evaluating structural

i{ntegrity of lugs, weld connecting pipe and lugs,
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@ ShHearon Harris Nuclear Power Plant
Draft SER Open Item No. 354
NRC Question 210.74

Piping Support Specification CAR-SH-M-30, Rev. 16 .(22.08)

The first sentence reads: "The supporting force required and movement at each
hanger location shall be determined by Seller through methods of calculation
reviewed by Purchaser.” This appears to be contradictory to other portions of
the Specification where the Purchaser (Ebasco) apparently calculates the
forces and movements at each hanger location. What is the intent of the
quoted sentence?

RESPONSE :

As noted in Paragraph 23.01 of the Specification, the Purchaser (Ebasco)
provides a computer printout to the Seller which contains forces and movements
for the restraints on the assoclated isometric(s). This information is listed
for each stress point, in each of three directions, for all the cases
analyzed. The intent of the first sentence of Paragraph 22.08 is to make it
the Seller's responsibility to determine the total resultant forces and
movements upon which to base his design for each hanger. The method of
calculation to be used by the Seller is described in the response to

@ Ouestion 210.76.

(7876FXTcce)




Shearon Harris ‘Nuclear Power Plant
Draft SER Open Item No. 354
NRC Question 210.75

Piping Support Specification CAR-SH-M-30, Rev. 16 (23,03)

The first two sentences read: "Unless otherwise noted, the seismic analysis
is based on the 1/2 Safe Shutdown Earthquake. Unless noted differently in the
analysis, the forces imposed on restraints by the Safe Shutdown Earthquake
(SSE) are twice the magnitude of those for the 1/2 SSE." Calculation No.
8050-1 provides data for OBE and DBE; e.g., Cases 10 and 200. Under what
circumstances are the provisions of the quoted sentences applied?

RESPONSE: ~

Per Ebasco Design Specification CAR-SH-M-71 for Piping, Nuclear Safety Class 2
and 3 and ANSI-B31l.l (Non Nuclear Safety/Seismic Category I), Page 6,
Paragraph 6.11.C, the Safe Shutdown Earthquake (SSE) is conservatively taken
to be equal to 2 times the Operating Basis Earthquake (OBE). Thus unless
otherwise noted in the analysis, as is the case where Design Basis Earthquake
(DBE) loads are given, the provision of the quoted sentences apply.

(7876FXTcce)



Shearon Harris Nuclear Power Plant
Draft SER Open Item No. 354
NRC Ouestion 210.76

Piping Support Bergen-Paterson Hanger Sketches

The form sheet used by Bergen—-Paterson appears to be inappropriate; various
lines are marked out and relabeled in an inconsistent and partially illegible
manner. The first two lines of loads (with one exception) agree with
Calculation No. 8050-1, Case 41 or Case 1. Some of the other entries agree
with Calculation No, 8050-1, Cases 10, 200, 11 or 12, Our copy of Calculation
No. 8050-1. is identified as Rev. 2, 5/5/81, which is apparently the same as
used by Bergen-Paterson. Explain the relationship between the Bergen-Paterson
loads and those. given in Calculation No. 8050-1.

Having obtained loads from somewhere, Bergen-Paterson presumably combines them
in some manner and applies some criteria to select or design the support.
Where does Specification CAR-SH-M-30, Rev, 16 prescribe these load
combinations and criteria? If not contained in the Specification, describe
the loading combinations and criteria used for Shearon-Harris supports of
Section III Class 1, 2, and 3 piping.

RESPONSE :

With each isometric/calculation transmitted from the Purchaser (Ebasco) to the
Seller (Bergen—-Paterson), there is included a cover letter which contains a
listing of the items in the particular transmittal, as well as the applicable °
analysis cases and the load combination equations to be used. For Calculation
No. 8050-1, Rev, 2 that letter is EB-B-3894, dated June 8, 1981, a copy of
which is attached hereto.

The legends which are pre-printed on the Bergen-Paterson forms are not all
directly applicable to Shearon Harris. Normally, the loads other than weight
and thermal for each equation are listed in the order in which each term
appears in the equation per the aforementioned letter. For example, SW H 475
4/p, 477 5/p, 479 7/E, 481 6/D and 510 3/D have the loads listed in this
manner when compared to Attachment 3 of EB-B~3894, Please note, the sequence
in which the load cases appear in the computer print-out 1is the same as in
Attachment 3 and differs from that on the sketches only with respect to weight
and thermal, which are clearly labeled on each sketch. When the sequence of
the loads differs between the Bergen~Paterson sketch and that of the computer
printout, Bergen-Paterson has labeled them with the symbol given in
Attachment 2 of EB-B-3894 for the purpose of clarity. (Refer to SW H 2339
1/8)

For all Bergen-Paterson sketches, the loads to be used are defined by the
cases identified in Attachment 2 of the transmittal letter. These loads are
then combined by Bergen—~Paterson, per the equations given in Attachment 3, to
determine the largest absolute sum possible for use in their design of the
hanger. These combined loads are indicated in the diagram below the table on
each sketch. The loading criteria is given in EB-B-173, dated July 9, 1976, a
copy of which is attached hereto. In addition, Specification CAR-SH-M-30,
Part II, Page 26, Paragraph 22.05 invokes ASME Section III and MSS-SP-58.

(7876FXTcec)
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NRC Question 210.76 (cont'd)

Finally, in cases where the combined loads per the current revision of a
calculation are less than those from a previous revision upon which the hanger
is designed, Bergen-Paterson adds the following note in lieu of revising the
entire table: N

"Loads decreased per revised Iso,"

Since in these cases the hangers have been designed by Bergen-Paterson to
loads higher than those per the latest calculation, their approach is
conservative. .

(7876FXTcce)
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: l EB-B- 3894
bec: H Oslick

ERASCO

W Szablowski

E Gebet
| /X{ M Gagliardi/P Fiala
L

I Grosz

B Teverovsky w/att B.TCV.
R Shah
A Boehm

J Gallagher
File Custodian
Mech File

Mr R J Nicolich

Bergen-Paterson Pipesupport Corp
50 Clinton Street

Bempstead, NY 11550

Dear Mr Nicolich:

Jn OO

gB-B- 3894
File: 5Q-E-2
5Q~M30-C

Subject: CAROLINA POWER AND LIGHT COMPANY
SHEARON HARRIS NUCLEAR POWER PLANT

STRESS ANALYSIS TRANSMITTAL

P O NY-435035

indicates the analysis abbreviation.

. be as given in Letter EB-B-173, dated

BT:mc
Attachments: Calc: 8050-1

ce: L I Loflin

Plant Manager c/o C R Gibson
R M Parsons

J Harris - SWP

P Blouin

B Burkhart

L H Martin

The stress analysis calculations and isometrics transmitted by this letter
are listed in Attachment 1. All of these analyses are released for engineer-

The load combinations for the design of

July 9, 1976.
Very truly yours,

XAy

E Gebet
Asgistant Project Manager

.

Isos: 1A-216-SW-1,2 and 1A-236-5SW-14,15 all Rev 2

o ing work. Attachment 2 lists the analyses performed for each calculation and

bangers and restraints that apply to each calculation are listed in Attach~
ment 3. Force components should be added In accordance with the criteria

given at our meeting of April 23, 1976.
for the Minutes of the Meeting. The design criteria for the hangers shall

See EB-B-164, dated May 12, 1976,
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ATTACEENT 1

Tso0(s) No.
14-216-SUW~1
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Calculation 8050-1 ' _
Apalysis s;-gnbo-(/ t"arno.L Ufstt F...u;.a E,ZQ! &cu:.-.-.
Thermal (Case 1) T x
1G Vert Eff/Test Weight
(For ref only) e x
OBE Seis Response (Case 10) OBE x x
DBE Response (Case 200) ' DBE x x
0.3G XYZ Sec Seis Displ (Case 11)° SSD | x x
XYZ Seis Displ Bldg (Case 12) SDB x X
XYZ Seis Conn Displ (Case 18) SCD x

e w—r - - S EmE B v LB S e ——————— S——  © YA Su g S . res =







EB-B~- 3894

ATTACEMENT 3

Calculation 8050-1

All piping shown on this isometzic 13 "essential" and hangers/restralats
should be desizned in accordance with the load combinarions given beleow:

Hanger/Restraine  Structural Steel

Equation Load Combination Design Criteria Desizn Cricezia
1. T + ¥t MSS-SP-58 Sx
2, T + Wt + OBE

4 SSD + SDB + SCD” MSS-SP-58 . Sx
30 N/A - -
l‘o N/A - -
5. N/A - -
6. T + WT 4+ DBE

+ 2 (SSD + SDB + SCD) MSS-SP-58 Sx
7. N/A - -
8. N/A - -
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Shearon Harris Nuclear Power Plant
Draft SER Open Item No. 354
NRC Question 210.77

In our review of your design specifications for ASME Class 1 piping, we
expressed a concern regarding the minimum wall thickness permitted at girth
butt welds. We would expect this minimum to be controlled for shop
fabrication by (Westinghouse) Specification G-678843 and/or G-679187. In
Specification G-678843, Section 6.1.7 states: . , . providing such grinding
does not infringe on the required minimum wall thickness of.the piping.”

(a) Define what is meant by "required minimum wall thickness of the
piping.” For example, is it the wall thickness calculated by Eq. (1) or
Eq. (3) in NB-3600 (1971)?

(b) If the definition of minimum wall thickness is less than (7/8) of the
nominal wall thickness used in stresses analyses, indicate what
modifications to the Stress Indices are used to account for significantly
less-than-nominal wall thickness at girth butt welds.

(c) 1Indicate what action is required by your specifications should localized
areas of girth butt welds be inadvertently ground beyond the "required
minimum wall thickness.” Is repair welding always required in such
situations or is further evaluation without repair welding permitted? If
so, what criteria are applied to determine when repair welding is
necessary.,

RESPONSE :

(a) The Shop Fabrication Specification G-678843 references the Piping
Specification G-678866. This piping specification is provided to the
piping assembly fabricator and is referenced in the purchase order as a
contract document. Paragraph 3.1.3 of G-678866 defines the calculated
and nominal wall thickness for the cold leg (27 1/2"), hot leg (29") and
crossover leg (31") piping. Please note that Paragraph 3.1.1 of G-678866
states that the calculated wall thickness is derived from ASME Code
Section IXII, Paragraph NB-3641.1(3).

(b) The table in Paragraph 3.1.3 of G-678866 shows that the minimum wall
thicknesses are not less than 7/8 of the nominal wall thicknesses.
Therefore, modifications to the stress indices based on wall thicknesses
at girth butt welds are not necessary.

(¢) 1If the fabricator violates the calculated minimum wall thickness
specified in Paragraph 3.1.3 of Equipment Specification G-678866, the
vendor is required by the contract to file a deviation notice (DN) which
requests Westinghouse disposition prior to any action being taken by the
vendor. It has been Westinghouse policy not to accept a minimum wall
thickness violation at a vendor's plant. Westinghouse dispositions of
these conditions require weld repair of the area to return it to
compliance with the noted specification with subsequent smooth blending
of the area to the surrounding surfaces.
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Shearon Harris Nuclear Power Plant
Draft SFR Open Item No. 354
NRC Ouestion 210.78

In our review of your design report for the reactor coolant loop piping, we
found that only Volume 1, "Structural Analysis of the Reactor Coolant Loop for
Shearon Harris Nuclear Station, Units 1, 2, 3, 4," was available for review
and that it was preliminary. We were informed that the complete stress report
would consist of five volumes.

The following information is required to complete our review. Provide a
schedule of when the following information will be available for our review:

(a) Complete Stress Report (not necessarily final in representing the as-
built) of the Reactor Coolant Loop Piping for Shearon Harris.

(b) If not included in the Stress Report, a tabulation of numerical values of
all Stress Indices used in the analysis.

(e¢) 1If Stress Indices are used that are not obtained from Table NB-3683.2-1
(1971) or analogous tables from later Code editions, a description of the
technical basis for those Stress Indices.

(d) If not included in the Stress Report, details of the fatigue evaluation
of that location which gives the highest usage factor. Those details are
to include pressure ranges, moment ranges, thermal stress ranges and the
number of assumed cycles of each.

RESPONSE :

A complete stress report for ASME Class 1 components on Shearon Harris will be
available by December 1984,

At that time, additional details of the analysis such as usage factors, etc.,
will be available for review at the Westinghouse files.,

(7876FXTcce)







