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! Carolina Power & Light Company SERIAL: NLS-85-338
SEP 2 61985

Mr. Harold R. Denton, Director

Office of Nuclear Reactor Regulation

United States Nuclear Regulatory Commission
Washington, DC 20555

SHEARON HARRIS NUCLEAR POWER PLANT
UNIT NO. 1 - DOCKET NO. 50-400
ASME DESIGN DOCUMENTATION

Dear Mr. Denton:

Carolina Power & Light Company hereby submits additional information in response to

the Shearon Harris Nuclear Power Plant (SHNPP) Safety Evaluation Report (SER)

Confirmatory Item No. & concerning design documentation of ASME components. The

attached information responds specifically to the NRC concerns identified by letter

dated June 18, 1985 and to Mechanical Engineering Branch Questions 210.80, 210.81, and

210.82.

If you have any further questions on the subject or require additional information, please

contact me,

Yours very truly,

SRZ/mf (19l+lJDK?
Attachment

cc:  Mr. B. C. Buckley (NRC)
Mr. David Terao (NRC-MEB)
Mr. G. F. Maxwell (NRC-SHNPP)
Dr. J. Nelson Grace (NRC-RII)
Mr. Travis Payne (KUDZU)
Mr. Daniel F. Read (CHANGE/ELP)

Wake County Public Library 6ﬂA’

| 8510010302 850926 (| | .
05000400 M
?R WADDCK 8% LJ g A

Mr. John D. Runkle
Mr. G. O. Bright (A

i
5

411 Fayetteville Street ¢ P, O. Box 1551 ¢ Raleigh, N. C, 27602
[ ]

Mr. Wells Eddleman
Dr. Richard D. Wilson

SLB)

Dr. J. H. Carpenter (ASLB)
Mr. J. L. Kelley (ASLB)
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Shearon Harris Nuclear Power Plant
SER Confirmatory Item No. 4

Provide revised sections of Volumes 1, 3, and 4 of the Westinghouse piping design report

describing the use of non-code stress indices and flexibility factors and a commitment to
include three additional sections as described in NRC letter of February 12, 1985, in the

final design report.

RESPONSE:

In response to NRC's letter dated June 18, 1985, "Summary of Audit of Class I Piping
Design Report Meeting," CP&L and Westinghouse have reviewed the NRC Findings and
confirm that the requested additions to the Design Report (WCAP-9990) will be
incorporated into the final design report.

The additions to the Designh Report will be as follows:

A. (a) Selection of Corrosion/Erosion Allowance "A" in NB-3641.1: Section 3.2.2
"Pressure" of Volume | and Section 3.1.2 "Pressure” of Volume 4 will be
expanded to cover the selection of corrosion/erosion allowance "A" of
NB-Bsulolo :

(b) Branch Connections, NB-3643: Section 2 "Criteria" of Volume 3, will be
expanded to confirm that the branch connections, nozzle opening, meet the
requirements of NB-3643.

(c) Attachments, NB-3645: Attachments will be addressed in Section 4.5
"Welded Attachments" of Volume 4. )

(d) Purchased Fittings, NB-3649: Section 4.6 "Class | Fittings" of Volume 4 will
be expanded to address compliance with NB-3649 "Pressure Design of Other
Piping Products".

For the above changes to the final Design Report, reference will be provided for the
detailed evaluations files.

B.  An Appendix will be added to Volumes |, 3, and 4 which provides the files for
generic calculations, design and as-built analyses applicable to Shearon Harris. A
statement will be added confirming that these files are retained for -as long as the
Design Report.

C. Section 3, "Loading"” of Volumes | and 4 will be expanded to cross reference the

Design Specification loading requirements (D-Spec. 955239) with the analysis and
qualification loading conditions. "

735160]&0302 | ' (1941JDK/m# )







Shearon Harris Nuclear Power Plant
NRC Question 210.80

Your response to Q210.59 requires additional information. [n our review of your piping
design specifications, we were furnished the specification identified as CAR-SH-M-30,
"General Power Piping, Nuclear Safety Class I, 2, 3, and Non-nuclear Safety Class
Piping." Your response to Q210.59 provided in your 9/19/83 letter indicated that the
CAR-SH-M-30 specification when supplemented with CAR-SH-M-71 forms a complete
design specification for piping and supports. However, the M-71 specification is not
applicable to ASME Class 1 piping and supports. You have provided the Westinghouse
Specification 955239 for Class | piping but appear to have no design specification
covering Class | supports (non-NSSS).

a) Provide the design specification for Class | piping supports (not in the
Westinghouse scope).

b)  Provide the complete design specification CAR-SH-M-71 for our review.

c) Revise page 2 of the M-71 specification (paragraphs 2.04 and 2.06) to accurately
state that the design limits and loading combinations for Seismic Category I fluid
System Equipment will be in accordance with the FSAR commitment (and not the
PSAR commitment as currently stated). :

RESPONSE:

The above NRC question is based on Revision 0 of specification CAR-SH-M-71. These
concerns are addressed in Revision | of the specification as follows:

a) The scope of the specification, on page 1, paragraph 1.01, has been revised to

clearly indicate that the information necessary for the design and analysis of
Safety Class 1 piping and pipe supports not provided by the NSSS supplier
(Westinghouse) is contained in CAR-SH-M-71. Analysis of Safety Class | piping is
discussed in paragraphs 8.01 (page 9a) and 8.08 (page 10). Design criteria for all
pipe supports is given in Appendix [,

b) A complete copy of specification CAR-SH-M-71, Revision 1 is attached.

c) Regulatory Guide 1.48 is now listed in paragraph 3, page 4a with the other
applicable NRC documents. The reference to the PSAR has been removed.

(1941J0K/mf )
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PURCHASER :

Project Identification

No. CAR-SH-M-71

EBASCO SERVICES INCORPORATED

EBASCO SPECIFICATION

DESIGN SPECIFICATION FOR ANST NUCLEAR SAFETY CLASSES

1, 2 & 3 AND ANSI B31,1 NONNUCLEAR SAFETY/SEISMIC

CATEGORY I AND SEISMICALLY DESIGNED PIPIRG

Rl

AND SUPPORTS

EBASCO SERVICES INCORPORATED, AGENT

OWNER:

CAROLINA POWER & LIGHT COMPANY

OPERATING COMPANY:

PROJECT:,

CAROLINA POWER & LIGHT COMPANY

SHEARON HARRIS NUCLEAR POWER PLANT

UNIT NO.:

1 NOMINAL MW 950,000 kW PER UNITS

LOCATION:

WAKE COUNTY, NORTH CAROLINA

SELLER:

“THIS DOCUMENT 1S DELIVERED IN ACCORDANCE WITH AND IS
SUBJECT TO THE PROVISIONS OF SECTION X OF THE CONTRACT
BETWEEN, CAROLINA POWER & LIGHT COMPANY AND EBASCO

SERVICES INCORPORATED DATED SEPTEMBER 1,1970, AMENDED".

Pagés
Spec. Status Date Prepared By: Reviewed By: affected
Original *3/14/78 N Battista/ R J Giorgio  All
G Nariant & 5\\8\"8
Rev, 1 T Han R C Rossi All
3/1/85 T NCPE No. 11504

RO Roou

Rl

Rl

CP&L -’
Approval
Date

CE-15983
3/5/85
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Ebasco Specification
dMResign Specification for ARSI Nuclear Safety Classes
zm 2 & 3 and ANSI B3l.1 Non-Nuclear Safety/Seismic 1Rl
tegory I and Seismically Designed Piping and Supports '

‘ “\nnnn,,’
Project Identification

(2 )
\“ \ sseeey /l "’, .
No+ CAR-SH-M-71 esi-% i ,27 3
FSEAL @ D”' (2

&
| s S
. 'l H G
) "lumm\“
17Ks?un J. Glanr10© , Professional Engineering Registration Number &33 0
in the State of North Carolina, certify that this design specification is
correct and applicable with respect to the requirements of Article NA-3250
of the ASME Boiler and Pressure Vessel Code Section IIIX.
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EBASCO SPECIFICATION

. Uh B . XEMITHL . 8By L.
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n

DESIGN SPECIFICATION FOR ANSINUCLEAR SAFETY CLASSES
1, 2, & 3 and ANSI B31.1 NON-NUCLEAR SAFETY/SEISMIC

CATEGORY I and SEISMICALLY DESIGNED PIPING AND SUPPORTS

CONTENTS

Definitions

Applicable Codes, Standards & Documents
Environmental Conditions
Classification of Piping
Piping and Support Boundaries
General Design Requirements
Specific Design Requirements
Plant Conditions

System Conditions

Quality Assurance Requirements
Insulation Requirements
Analysis of Buried Piping
Pipe Rupture Analysis

Seismic Interaction Study
Allowable Pipe Stresses

A

- W 6 m M v

[ ]

APPENDICES
(DELETED)

Thermal Mode Diagrams (B-1 thru B+=12,B-12a,B-12b,B-13 thru B-42)

Paragraph

VONOTUVPWLWN -

Nozzle Loading for System Components and Reactor Coolant Loop Piping

(c-1)

Piping Line List < 1364 BO70 (D-1)

Reactor Coolant System Design Transients (E-1)

Loading Combinations (F-1 thru F-33)

Containment Building Displacement (G-1 thru G-3)

Piping Supports Load Combination (H-1 thru H-6).

Pipe Support Design Criteria (I-1 thru I1-19)

Personnel Protection For 2" & Smaller Pipes Inside Containment (Up to

400°F) (J-1 ‘thru J-14)

COPYRIGHT 1978 EBASCO SERVICES INCORPORATED

TWO RECTOR STREET
NEW YORK

i

R1




Ebasco Specification

Specification for AWSI Nuclear Safety Classes

3 and ANSI B31.1 Non-Nuclear Safety/Seismic Rl
Category 1 and Seismically Designed Piping and Supports

1

Project Identification
No. CAR-SH-M-71

SCOPE

1,

.01

.02

.03

This specification provides, in accordance with Article NA-3250
"Provisions.of Design Specifications' and related paragraphs of the
American Society of Mechanical Engineers, Boiler and Pressure Vessel
Code, Section III (hereinafter referred to as ASME Code), the infor-
mation required for the design and analysis of Safety Classes 2 & 3
Seismic Category I piping-and supports, and the design and analysis of
the piping and pipe supports not provided by the NSSS supplier for Safety
Class 1 piping. This specification also provides the information
required for the design and analysis of B3l.1 Seismic Category I and
seismically designed piping and supports, '

Station piping shall be furnished in accordance with Ebasco Purchase
Specifications CAR-SH-M30 and CAR-SH-M30A. Instrument tubing and
supports shall be furnished in accordance with Ebasco Drawings
CAR-2166-B-429, 431,432 and 434,and Site Specifications 059 & 061.

Hangers and supports for said piping shall be furnished in accordance !

with Ebasco Purchase Specification CAR-SH~M30B.

The material, testing, handling, storage, cleanliness and shipping
requirements for piping, tubing, and supports are given in the
respective specifications and drawvings referenced above.

Systems covered under this opecifﬁpation are:

Chemical and Volume Control Systenm Sampling System (Nuclear)
Safety Injection System Condensate Systenm
Reactor Coolant System Steam Generator Blowdown System
Boron Recycle System Chilled Water Supply System )
Containment Spray System Demineralized Water System
Component Cooling Water System Instrument Air System
Residu‘lnn;at Removal System Leak Test System

Spent Fuel Pool Cooling & Cleanup Miscellaneous Drain System
Systen

Service Water Systen Leak Detection System

Rl

Rl

Rl



Ebasco Specification .

Design Specification for ANSI Nuclear Safety Classes Rl

1, 2 & 3 and ANSI B31.1 Ron-Nuclear Safety/Seismic

Category I and Seismically Designed Piping and Supports

al’ro_ject Identsfication

No. CAR-SH-M-71

1. SCOPE (Cont'd)
003 (cont'd)

Primar§ Sampling System

Hydrogen Sampling System

Post Accident Sawpling SQ:tem
Nitrogen System

Auxiliary Feedwater System
Main Steam Systenm

Chilled Water Return Systenm

Fuel 0il System

@ Primary Makeup Water Systenm

Reactor Vessel lLevel Indication
Systen

Fire Protection System
Feedwater Systenm
Emergency Air System
Service Air System
Screen Wash System
Waste Gas System

Waste Liquid System

«04 Any conflict between this specification and any of the reference
documents shall be brought to the attention of the Project Mechanical

Engineering Supervisor for resolution.

2. DEFINITIONS

The following definitions apply to the terms listed below as used in this

specification:

Piping - Includes straight pipes, tubes, piping and tubing bends,
fittings, flanges, gaskets, bolting, and welded integral
attachments. It does not include structures and equipment
such as building frames, valves, pumps, pressure vessels,

foundations, penetrationsyexpansion joints or piping supports

Supports =  Includes supports, spring hangers, constant support,
: - mechanical and hydraulic snubbers, rigid hangers, anchors,

guides, thermal restraints, seismic restraints, supplementary
steel for pipe supports, attachments for hangers, piping
covering protection saddles and fasteners for hangers. It

does not include pipe whip restraints which do not restrain
the piping in Normal, Upset or Emergency conditions.

|
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Ebasco Specification
Design Specification for ANSI-Nuclear Safety Classes Rl

2 & 3 and ANSI B3l.1 Non-Nuclear Safety/Seismic
@tegory I and Seismically Designed Piping and Supports

Project Identification
No. CAR-SE-M-71

cncew

2. DEFINITIONS (Cont'd)

Supplement~ - Aﬁy structural steel framing between the existing building

ary Steel members, that is required primarily to support the piping.
Standard - ‘A support assembly consisting of one or more units which are ]
Support catalog {tems and generally mass produced. !
Component -

Seismic Category I - Piping and supports which are designed to withstand
the event.of a Safe Shutdown Earthquake (SSE) with~
out loss of capability to perform their safety
functions.

Piping and supports vhose continued function are not
required but whose failure could reduce the
functioning of those safety related systems/ ]
components designated to mit{gate the consequences of
an accident to an unacceptable safety level are

@ designed and constructed so that an SSE would not

Seismically Designed

o
e

cause such a failure.

Essential Systems = Those systems needed to shutdown the reactor and to
mitigate the consequences of a design basis accident
without off-site power.

High Energy Piping = Those systems, or portions of systems, whose normal
Systems operating conditions exceed 200°F or 275 psig.

- camme

Moderate Energy ~ Those systems or portions of systems, which are
Piping System maintained above atmospheric pressure, whose
maximum normas operating conditions are less than, or
equal to, 200 F and 275 psig. In addition, those -
systems, or portions of systems, which exceed either ‘
f or both of the above conditions but only for a period
less than two percent of the system normal operating
time (not including testing), or are in operation
T . less than one percent of the plant normal operating .
T time (not including testing), are classified as .
moderate energy piping systems. .

oy



Ebasco Specification

Design Specification for ANSI Nuclear Safety Classes Rl

2 & 3 and ANSI B31.1 Kon-Nuclear Safety/Sefsmic
tegory I and Sefsmically Designed Piping and Supports

Project Identif{cation
Ro. CAR-SH-M-71

3. APPLICABLE CODES, STANDARDS, DOCUMENTS & DRAWINGS

ASME =

*e

® "

AISC -

MSS -

Anmerican Society of Mechanical Engineers = Boiler and Pressure
Vessel Code.

Sectfon 11I, Division 1, Ruclear Power Plant Components 1971
Edition*, and Addenda thereto dated as follows: 6/30/71, 12/31/71,
6/30/72, 12/31/72, 6/30/73.

For Mechanical onubbiro. Section III, Subsection NF, 1977 Edition
including Summer 1978 Addenda is applicable. For hydraulic
snubbers, Section III, Subsection NF, 1980 Edi{tion including

Addenda thru Winter 1981 is applicable.

Section XI = Rules for Inservice Inspection for Nuclear
Power Plant Components. 1977 Edition including
Addenda thru Summer- 1978 (as ammended by 10CFR
$0.55, 11/1/79).

American National Standards Institute

B3l.1 ~ Code for Power Piping, June 15, 1973 Issue including
Addendum dated June 30, 1973,

R45.2.11- Quality Assurance Program Requirements for Nuclear Power

; Pllntt. 19724,

N18.2 <« Nuclear Safety Criteria for the Design of Stationary
Pressurized Water Reactor Plants, 1973

N18.2a Revision and Addendum to Nuclear Safety Criteria for
the Design of Stationary Pressurized Water Reactor
Plants, 1975

Anerican Institute of Steel Construction

Specification for the Design, Fabrication and Erection of
Structural Steel Buildings (Seventh Edition, February 1969,
fncluding supplements dated 11/1/70, 12/8/71, 6/12/74).

Manufacturers Standardizat{on Society of the Valve and Fittings
Industry.

SP-58 = Pipe Hangers and Supports. (1967 Edition)

| R1




Ebéqco Specification

Design Specification for ANSI Nuclear Safety Classes

1, 2 & 3 and ANSI B3l.1 Non-Nuclear Safety/Seismic

Rl

Category I and Seismically Designed Piping and Supports

roject Identification
. CAR-SH-M-71

3. APPLICABLE CODES, STANDARDS, DOCUMENTS & DRAWINGS (Cont'd)

USNRC =~

United States Nuclear Regulatory Commission.

NRC ﬁegulatory Guide 1.48, -
Revision 0O

NRC Regulatory Guide 1.67,
dated 10/73 *

NRC Regulatory Guide 1.29,
Revision 3

NRC Regulatory Guide 1.84

NRC Regulatory Guide 1.85

RRC Regulatory Guide 1.92, -

Revision 1

Standard Review Plan 3.6.1,

Standard Review Plan 3.6.2,

-’

Standard Review Plan 3.7.3,

Standard Review Plan 3.9.3

’

Design Limits and Loading
Combinations for Seismic
Category I Fluid System
Equipment . .

Installation of Overpressure
Protection Devices.

Seismic Design
Classification

Code Case Acceptability.

Materials Code Case
Acceptance ASME Section
111, Division'l

Combining Modal Responses
and Spatial Components In
Seismic Response Analysis.

Plant Design for Protection
Against Postulated Piping
Failures In Fluid Systems
Outside Containment.

Determination of Rupture
Locations and Dynamic
Effects Associated with the
Postulated Rupture of
Piping.

Seismic Subsystenm Anllyiis

ASME Code Class 1, 2 & 3
Components, Component
Supports, and Core Support
Structures.




Ebasco Specification

° Design Specification for ANSI Nuclear Safety Classes
1, 2 & 3 and ANSI B3l.1 Non-Nuclear Safety/Seismic
Category I and Seismically Designed Piping and Supports

Project Identification

gv. CAR-SH-M-71

' 3. APPLICABLE CODES, STANDARDS, DOCUMENTS & DRAWINGS (Cont'd)

USNRC - . United States Nuclear Regulatory Commission (Cont'd)

Branch Technical Position - Protection Against

APCSB 3-1 Postulated Piping Failures
in Fluid Systems Outside
Containment, March 1975.

Branch Technical Position - Postulated Break and

MEB 3-1 v Leakage Locations i{n Fluid
System Piping Outside
Containment, March 1975.

Site Specifications:

059 - Stainless Steel Flareless
Compression Fittings and
Tube Fittings for Field
Welding ASME Section II1I,
Code Class 2.

* ) 061 - K Stainless Steel Tubing ASME
Section I1I Class 2 For PPC.







Ebasco Specification .
Design Specification for MSINuclear Safety Classes
I.W and ANSI B31.1 Non-Nuclear Safety/Seisnmic R1

Ca y 1 and Seismically Designed Piping and Supports

Project Identification
No. CAR-SH-M-71

3. APPLICABLE CODES, STANDARDS, DOCUMENTS & DRAWINGS (Cont'd)

WRC - Welding Research Council Bulletin No. 107 s August 1965
AWS = American Welding Society
Standard - A2.0-68 - Standard Welding Symbols (1968 Edition)

Pl.1 =~ Structural Welding Code - Steel (1975 Edition {ncluding
provision from 1982 Edition for tubular steel)

Ebasco Specifications:

CAR-SH-M30 -~ Ceneral Power Piping
M30A - Heavy Wall Seamless Pipe
M30B - Ceneral Pover Piping (Hangers, Supports & Anchors)
‘ M3l - Heat, Antisveat and Process Heating Insulation, Non-Nuclear
@ Safety Class.
M54 - Nuclear Containment Mechanical Penetrations, Components and

Aggsemblies.
Ebasco Drawings:

CAR-2166-B-429 Ebasco Instrument Installation Details (WP).
CAR-2166-B-431 Ebasco Instrument Installation Details (BOP). .
CAR-2166-B-432 Ebasco Instrument List with Data and References (BOP).
CAR-2166-B~434 Ebasco Instrument List with Data and References (WP).
CAR-2165-G-064 Containment Building Liner Penetrations (Sheet 1).
CAR-2165-G-065 Containment Building Liner Penetrations (Sheet 2).
CAR-2165-G-107/S01 = Field Installation Tolerances for Bangers
CAR-2165-G-107/502 = Field Installation Tolerances for Piping
CAR-2168-G-6091 ~ Standard Details Steel Structural Tolerances

Applicable Vendor Drawings of Components which are supplied to the analyst
via the Ebasco EMDRAC Systen.

ETR - . 1002 .. . Design Considerations for the Protection from the
Effects of Pipe Rupture, November 1975

Ebasco Valve and Specialties List = 1364 B069

eem s
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Ebasco Specificstion

Design Specification for ANSINuclear Safety Classes
1, 2 & 3 and ANSI B31.1 Non-Nuclear Safety/Seismic
Category I and Seismically Designed Piping and Supports

Project Identification
No. CAR-SH-M-71

3.

4.

Rl

APPLICABLE CODES, STANDARDS, DOCUMENTS & DRAWINGS (Cont‘'d)

ENVIRONMENTAL CONDITIONS

Containment Building

Peak Tenperature

Peak Pressure

Relative Humidity

Radiation

Stearm Tunnel

Peak Temperature

Peak Pressure

Relative Humidity

Rad{ation

NSSS Suppliers Equipment Specifications and Vendor Equipment Design and
Seismic Reports which are supplied to the analyst via the Ebasco EMDRAC

Westinghouse Overpressure Reports -~ WCAP-7763 Rev. 1 and Overpressure
Protection Report for SHNPP (March 1980).

.01 The environmental conditions to be considered for all piping and
supports covered by this specification are as follows:

Normal LOCA Stm Line Break
80 - 120°F 257°F 379°F
Atmosphere' 36.7 psig 39.1 psig

40% 100% 100%

3.5x106 Rads

" Integrated dose for 40 years

of normal operation.

1.3x107 Rads Dose one year after the
design basis accident
Normal LOCA Stm Line Break
111°F- RA 340°F
Atmosphere RA 22 psia
20-902 HA 100%

1.0x103 Rads

2.5x10“ Rads

Integrated dose for 40 years
of normal operation.

Dose one year after the
design basis accident

R1

R1

Rl
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Ebasco Specification
Design Specification for ANSI Nuclear Safety Classes
1, 2 & 3 and ANSI B31.1 Non-Nuclear Safety/Sefsmic

Project Identification
@lo. CAR-SH-M-71

&, ENVIRONMENTAL CONDITIONS (Cont'd)

.01 (Cont'd)

Auxiliary Building

Category I and Seismically Designed Piping and Supports

2.7x106 Rads

@ . Fuel Handling Building

Normal

" LOCA

L Normal LOCA S5tm Line Break
e)
a = Temperature 60 - 104°F 130°F NA
:b = Pressure ~ ATH A™ M
¢ = Relative Humidity 20-902 1002 NA
d - Radiation 1.0x10% Rads Integrated dose for 40 years

of normal plant operation

Dose one year after the
design basis accident

Stm Line Break

a = Tenperature 60 = 104°F

b = Pressure AT™
20-902

¢ = Relative Rumidity

d - Radiation 1.0x10° Rads

, 1.0x10° Rads

-

S. CLASSIFICATION OF PIPING

Sefsmically Desf{gned is ident

Classification System indfcated on Drawings

'G

- 7..

+01 The classification of piping covered by‘this s
Class 1, 2 or 3, or ANSI B31.1 Non-Nuclear Saf

120°F

AT™
100

KA

RA

RA

Integiated dose for 40
years of normal plant

operation

Dose one year after tﬂe
design basis accident

pecification as Safety
ety/Seismic Category I or

ifi{ed on the Piping Line List, Appendix D.
Similarly, the classification of tubing is identified by the I&C

2166B-432 & 434,

Rl




Tbasco Specification’
Design Specification for ANSINuclear Safety Classes
1 3 and ANSI B31.1 Non-Nuclear Safety/Sefsmic R1
C@ry 1 and Seismically Designed Piping and Supports
N

Project Identification
No. CAR-SH-M-71

- CLASSIFICATION OF PIPING (Cont'd)

.02 Ebasco categories 1,2 and 3 correspond to Safety Classes 1,2 and
3 respectively, and Seismic Category I. These classifications
are determined in accordance with ANSI N18,2 and N18.2a.
Ebasco categories 4,5,6,7 and 8 are non-nuclear safety and only
those lines designated Seismic Category I or seismically designed
are covered by this specification.

.03 I&C Safety Classes N1&N2 correspond to Safety Classes 152 respectively

and Seismic Category I. These classifications are determined in
accordance with ANSI N18.2 and N18.2a.

R1
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Design Specification for ANSI Nuclear Safety Classes

1, 2, & 3 and ANSI B31.1 Non-Nuclear Safety/Sefsmic R1

Category I and Seismically Designed Piping and Supports

@

6.

7.

oject Identification
. CAR-SE-M-71

PIPING AND SUPPORT BOUNDARIES

.01

.02

.03

The boundaries of the piping and supports covered by this
specification are defined by the descriptions in Appendix D,
Appendix .B, and as follows:

a8~ The first. circumferentfal joint in welded connections and the
attaching weld of WPAs, the connecting weld shall be considered
part of the piping.

b~ The face of the first flange i{n bolted connections, the bolts
shall be considered part of the piping.

¢~ The first threaded joint in screwed connections.
d- Boundaries for penetrations are shown on Drawing G-2165-065.

e~ Boundary for instrument tubing ends at the last fitting before
the instrument.

£. For supports, the connecting wveld to an embedded plate or
building structural steel shall be considered within the support
boundary.

The specific dimensional locations and structural characteristics of
all boundaries shall be obtained from the following:

a- Piping -From general arrangement drawings, flow diagrams, P&IDs,
and applicable vendor drawvings.

b- Supports - Embedded plate and structural steel drawings.

Allowable forces and moments at all piping boundaries shall comply
wvith the requirments of Appendix C. Forces and moments at all

- support boundaries shall be veriffed in accordance with Paragraph 10

of Appendix I.

GENERAL DESIGN REQUIREMENTS

01l.

The design stress combinatfons which act simultaneously during the
various plant and system operating conditions to be considered in
the pipe design and analysis are specifically indicated in the Load
Combinations, Appendix ¥.

R1
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\ Project Identification
@NO. CAR-SH~M-71

7. OGENERAL DESIGN REQUIREMENTS (Cont'd)

02.

.03

.04

For the systems covered in the Thermal Mode Diagrams, Appendix B,
the temperatures noted for piping shall be used in all pipe design
thermal expansion stress analysis in lieu of the temperatures
specified in the Piping Line List, Appendix D. For all systems not
addressed in Appendix B, the maximum operating temperature listed in
Appendix D for that piping shall be used in all pipe design thermal

expansion stress analysis.

Unless otherwise designated in the Load Combinations, Appendix F,
the design pressure values given in the Piping Line List, Appdneix
D, may be used in lieu of the peak pressure (P max) as allowed by
ASME Section I1II, since the peak pressure and earthquake need not be
taken to act concurrently.

For tubing subject to dynamic conditions (i.e., sampling lines), the
process line maximum operating pressure/temperature specified in the
Piping Line List, Appendix D shall be applied throughout. For
tubing subject to static conditions (i.e, impluse lines), the
process line maximum operating temperature as defined above shall be
applied up to the three dimensional clamp only and the process line
maximum operating pressure specified in the Piping Line List,
Appendix D, shall apply throughout.

.8‘-
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Category I and Seismically Designed Piping and Supports

Project Identification
0. CAR-SH-M-71

7. GENERAL DESIGN REQUIREMENTS (Cont'd)

.05

.06

.07

.08

.09

@ .10

.11

.12

.13

14

Stress analysis of piping shall be performed in accordance with ASME
Section III using a stress range reduction factor (£f) equal to 1l.0.

Pipe end loads imposed by the piping on equipment nozzles shall not
exceed the values given in Appendix C, unless higher loads are
approved in writing by the equipment supplier.

Equipment weights, center of gravity and locations and displacements
of end connections required for the design and analysis of the

_piping covered by this spe¢ification shall be derived from the

respective equipment manufacturers' drawings and specifications.

Operating Basis Earthquake (OBE) and Design Basis Earthquake (DBE)
loads shall be developed from the applicable floor response spectra
and anchor movements provided by the Ebasco Civil Department. In
the absence of DBE spectra, Safe Shutdown Earthquake (SSE) loads
equal to twice the OBE Loads shall be used for the DBE loads.

No reduction in allowadle stress 1imits shall be considered due to
environmental conditions.

Piping systems, or portions of systems, having a natural frequency
greater than or equal to 33 Hz may be’'considered rigid. 1In cases
wvhere the natural frequency is less than 33 Hz, a flexibility
analysis shall be performed. The natural frequency,thermal
displacements and analytical model, where applicable, for each are
to be obtained from the respective equipment Design or Seismic
Report.

Vibration loads are not considered {n the init{al stress analysis.
Excessive vibrations will be determined during the thermal expansion
and vibration monitoring program at the site. Items of concern will
be addressed by HPES stress analysis as they are identified.

Pipe end lo;ds for containment penetrations are specified in Ebasco
Specifi{cation CAR-SH-M54, Part 2, Paragraph 4.06, and on Drawing
2165-G-064.

Pipe support design criteria is kiven in Appendix I,

Piping s&éﬁo%ted from flexible platforms shall be designed utilizing
the applicable floor and wall building response spectra.

R1
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Project Identificaticn
No. CAR-SH-M=-71

8. SPECIFIC DESIGN REQUIREMENTS

.01 All Safety Class 1 piping, except that covered in Paragraph 8.09, shall
be analyzed by Ebasco in accordance with ASME Section III, Subsection
NC for the purpose of suggesting support types and locations. The NSSS
supplier shall use this information as a starting point in performing
the Class 1 analysis for this piping. The NSSS supplier 4s resgonsible
for determining the actual support types and locations and corresponding
loads. Upon receipt of the completed Class 1 analysis, the existing
Class 1 piping supports shall be evaluated and revised where necessary.

-9a-
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8.

oject Identification
No. CAR-SH-M-71

SPECIFIC DESIGN REQUIREMENTS (Cont'd)

.02

.03

.04

.05

.06

.07

.08

.09

.10

All Safety Class 2 piping shall be analyzed in accordance with ASME
Section 111, .Subsection RC.

All Safety Class 3 piping shall be analyzed in accordance with ASME
Section III, Subsection WND.

All ANSI B3l.1/Seismic Category I piping shall be analyzed in accordance
with ASME Section III, Subgection ND.

All ANSI B31.1/Seismically Designed piping shall be analyzed in accordance
with ASME Section III, Subsection ND.

In the case of non-Seismic Category I piping attached to Seismic

Category I piping, the dynamic effects were included in the modeling of
the Seismic Category I piping up to the first anchor or system of Rl
restraints which decouples the piping.

(DELETED)

All piping and supports exposed to external wind forces shall be evaluated,
wvith regard to the plant safety features to isolate the containment and
safely shutdown the plant. Any line whose loss will jeopardize these
plant safety features shall be analyzed and designed for tornado/hurricane,

and vind loads or protected from same by means such as shields or ;
barriers. Lines requiring said analysis are identified in the Loading ;
Combinations, Appendix F, ‘along with the applicable loads.

The Design Basis Tornado/Hurricane and Wind Loads (DBT) are not
assumed to act concurrently with a seismic event. Rather the DBT Loads
are to be compared to the seismic loads to determine which is greater and
therefore, should be used for design purposes. DBT loads are not to be
considered for the Faulted Plant Condition unless the piping is required
to provide a long term core cooling following a LOCA.

The seal water bypass lines to the reactor coolant pumps are qualified to
Safety Class 2 rules and are therefore, to be analyzed by Ebasco in 1

_accordance with ASME Section III, Subsection NC. -

The wall thickness/schedule specified in the Piping Line List, Appendix
D, includes an allowance for corrosion/erosion as necessary.

-
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9., PLANT CONDITIONS

01. Rormal Conditions

Any condition in the course of system start-up, operation in the design
pover range and system shutdown, in the absence of Upset, Emergency or
Faulted conditions.

.02 Upset Conditions

-

Any deviations from Normal Condition anticipated to occur often enough
that design should include a capability to withstand the conditions
without operational {mpairment. The Upset Condition includes those
transients caused in & system component requiring f{ts {solation from the
system, transients due to a loss of load or power and any system upset
not resulting in a forced outage. 'FCL .
The Upset
Conditions include the effect of the specified earthquake for which the
system must remain operational or must regain its operational status.

.03 Emergency Conditions

@ Any deviations from Normal Conditions which require shutdown for
correction of the conditions or repair of damage in the system. The
conditions have a low probability of occurrence dut are included to
provide assurance that no gross loss of structural integrity will result
as a concomitant effect of any damage developed in the system. The
total number of postualted occurrences for such events shall not exceed
twenty-five (25) for the 1ife of the plant. IRI

.04 TFaulted Conditions

Those combinations of conditions associated with extremely low

probability postulated events whose consequences are such that the -
integrity and operability of the nuclear energy system may be impaired

to the extent where considerations of public health and safety are
involved. Such considerations require compliance with safety criteria

as may be specified by jurisdictional suthorities. Among the Faulted
Conditions nay be a specified earthquake for which safe shutdown is
requircd.

e o~

10.  SYSTEM CONDITIONS

System design stress requirements for piping for specified plant conditions
are indicated in the load combinations presented in Appendix F. The allow-
able stresses for support members are given in Appendix I.

Rl
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Project Identification

No. CAR-SH-M-71

11.

12.

QUALITY ASSURANCE REQUIREMENTS
+

The quality assurance requirements for the design and analysis of
piping and supports covered by this specification, as defined in
Paragraph 1.01, shall comply with ANSI N45.2.11, Quality Assurance
Program Requirements for the Design of Nuclear Power Plants.

INSULATION REQUIREMENTS

.01

The Piping Line List, Appendix D, i{ndicates which piping requires
insulation. The insulating material for all piping located
‘outside containment shall limit the heat loss during maximum
operating temperature conditions to not more than 65 BTU/HR-SQ FT
of outer surface of insulstion. The appropriate insulation
thickness for each pipe located outside containment is to be
determined from the Piping Line List, Appendix D.

For piping 2 inches and smaller located inside containment with a
maximum operating temperature of 400°F or less, no insulation

is required. Personnel protection from this piping {s achieved
by the installation of a pipe shield around the hot surfaces
where personnel are most likely to be, i.e., near access
platforms, walkways, etc. The pipe shield system {s fabricated
from type 304 expanded stainless steel and designed for total and
rapid removal and replacement. The positive locking buckles for
these pipe shields are seismically qualified. Details of this
personntl protection are given in Appendix J, Personnel
Prote;tion for 2" and Smaller Pipes Inside Containment (Up to
400°F).

All other piping inside containment which requires insulation

shall have reflective type insulation of the thickness specified |

in Table 12.1, with the corresponding weight {dentified in Table
12.2,

-
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Project Identification

No. CAR-SH-M-71
12, INSULATION {Cont'd)

.02

]

Insulation.for piping systems shall be as follows:

b.

C.

REFLECTIVE « For all piping {nside of Containment.

COMPOSITE - For piﬂlng subjected to inservice inspection in
accordance with ASME Section XI (as identified

in Ebasco Specification M-30, Appendix D) outside
of Containment

CONVENTIONAL - Piping not subject to inservice inspection outside of
Containment.

Chilled water system piping shall be provided with a fiber glass
pipe insulation with an all purpose vapor barrier jacket consisting
of white paper surface bonded to aluminum foil and reinforced with a
fiber glass yarn. An adhesive vill be needed to seal the jacket.
Lap shall be reinforced with FSKL tape or approved equal. The
insulation shall have a thermal conductivity of 0.23 BTU/°F-
Hr-Ft2/In at 75°F mean temperature.

Based on the above the piping insulation ghall be:

1) 1 4nch for pipes up to l-inch
14) 1 1/2 inch for pipes 1-fnch up to &4~inch
144) 2 inch for pipes 6-inch and larger

.03 Details of pipe insulation are covered {n Ebasco Specification M-3l.

.04 Insulation.requirements for tubing are detailed on drawing CAR-2166-B-43l.

=12a-
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Project Identification
No. CAR-SH-M-71

12,
_ 140-

200
3/64  NONE
1.0  NONE
2.0  NONE
3.0 1,250
4.0 1,250
6.0 1,188
aAﬂliﬁylsa
0.0 " 1.125
2.0 1,125
4,0 1.500
6.0 1,500
1.0 1.500
.0 1.500
.0 1.500
.0 1,500
,0  1.500
3.0 1,500
%0 1.500
2,0 1,500
5,0 1.500
2,0 1,500

201~
250

NONE
NONE
NONE

1.250

1.250

1.188

1.188

1.125

1,125

1.500

1,500

1.500

1.500
1.500
1.500
1.500
1.500
1.500
1.500
1.500
1,500

INSULATION (Cont'd)

TABLE 12.1

, INSULATION THICKNESS (IN.) INSIDE CONTAINMENT

MAXIMUM OPERATING TEMPERATURE (°F)

251~ 301~

300 350

NONE NONE

NONE NONE

NONE NONE
1,250 1.250
1.250 1.250
1.188 1,688
1,188 1.688
1.125 1.625
1.125 1,625
1.500 1.500
1,500 1,500
1.500 1.500
1.500 1.500
1.500 1,500
1.500 - 1,500
1.500 1.500
1,500 1.500
1.500 1,500
1.500 . 1,500
1.500 1.500
1.500 1.500

Ve mewmeasaneims

- e ey e

351:;
400

NONE
NONE
NONE

1.250

1.250

1.688

1.688

2,125

2,125

2,000

2,000

2.000

2,000

2.000

2,000

2,000

2.000

2.000

2,000

2.000

2,000

401-
450

0.975
1,343
1.313
1.750
1.750
2.188
2.188

2.125

2.125
2.500
2.500
2.500
2.500
2.500
2,500
2.500
2,500
2.500
2,500
2.500
2,500

451~
500

0.975
1.343
1,313
1,750
1.750
2,688

‘2,688

2.625
2,625
2.500
2.500
2.500
3.000
3.000
3.000
3.000
3.000
3,000
3.000
3.000
3.000

501~
550

0.975
1.343
1.3.3
1.750
1.750
2.688
2.688
3.125
3.125
3.500
3.500
3.500
3.500
3.500
3.500
3.500
3.500
3.500
3.500
3.500
3.500

551~
600

0.975
1.343
1,313
1.750
1.750
2.688
3,688
3.625
3.625
4,000
4.000
4,000
4.000
4,000
4,000
4.500
4,500
4.500
4,500
4,500
4,500

601~
650

1.475
1,343
1.313
2.250
2.750
3.188
3.688
4,125
4.125
4.500
4.500
4,500
4,500
4.500
5.000
5,000
5.000
5.000
5.000
5.500
5.500

651~
700

1,475
1.343
1.313
2,250
2.750}
3.188]
3.688°
5.125;
5.125;
5.000
5.500
5.500
5.500;
5,500

R1l

5.500;

5.500}
e.ooo§
6,000}

'6.000;

e.sooi
6.500 ;
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Project Identification
No. CAR-SH-M-71

3/4
1.0
2.0
3.0
4.0

8.0
10.0
12.0
14.0
146.0
18.0
20.0
g2.0
24.0
24.0
28.0
90.0

36.0

42.0

140~
200

2.9

4.9

8:5

7.0

8.0
10.0
11.3
13.0
14.2
13.8
17.3%
8‘.0
20.9
e2.0
23.%
23.0
28.0

$3.0

TABLE 12.2
INSULATION WEIGHT (LBS. PER FT.) INSIDE CONTAINMENT

MAXIMUM OPERATING TEMPERATURE (°F)
203~ 2331~ P01~ P31~ 402~ 431~ 3901~ 933~

230 800 330 400 430 800 830 600

cee  eee e .= 3.3 3.8 1.3 1.3
e mee  eee  ee= 3.7 3.7 3.7 37
cce e eee ee= 2.3 23 283 2.3
3.3 9.3 %0 360 30 30 8.0 3.0
40 40 3.8 38 60 6.0 6.0 6.0
8.5 5.3 63 65 82 9.0 90 9.0
7.0 7.0 8.0 9.0 10.0 10.5 131.3 13.0
8.0 6.0 93 123.0 11.3 12,0 143 15.0
0.0 120.0 31.0 2.2 133.0 34.0 16.0 17.0
31.5 311.3 11.3 140 135.0 13.3 1315.0 0.0
13.0 13.0 14.0- 35.3 363 37.5 20.0 22.0
14.2 -14.2 16.0 17.0 1.0 19.0 £1.3 24.0
13.0 13.8 17.3 39.0 19.8 22.0 23.0 2.0
17.3 17.3 19.0 20.2 2.3 24.0 25.¢ 23.0
$9:0. 190 20.3 22.0 3.0 26.0 27.0 90.0
20.5 20.3 22.0 23.3 248 27.35 80.3 9.3
22.0 220 £3.5 £5.0 2.3 2.5 3.0 9.0
£3.5 203 25.0 27.0 20.0 31.0 34.3 87.3
25.0 25.0 27.0 28.2 9.3 92.0. 3.5 40.0
20.0 20.0 20.0 91.3 93.0 6.3 40.5 4a.3

82.0 33.0 9.0 87.0 39.3 4.3 951.% 57.%

13a

601~
630

2.2

2.4

2.3

8.3

7.9
10.3
14.9
17.0
19.0
2.0
24.3
e7.¢0
29.0
2.0
34.5
87.0
89.0
4.3
43.3
s2.0

é1.5

631~

700

2.2
2.4
2.9
8.9
7.9
10.3
14.0

19.0

!‘.s ¢

£3.3
27.0
29.5
O?.O
5.3
87.%5
40.9
44.0
4.0
48.3
60.0

.5
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Qroject Identification
0. CAR-SH-M-71 .

13.  ANALYSIS OF BURIED PIPING

.01

.02

.03

.05

.06

.07

_piping.

Seismic analysis of Seismic Category I buried piping shall be based upon
Newmark's method, “Earthquake Response Analysis of Reactor Structures”,
and Hetényi's theory, "Beams on Elastic Foundations". The analysis
shall include calculation of stresses in the buried portion of the
piping due to loads acting on the nonburied portion of ‘the piping inside
the building (interaction effect), superimposed on the stresses due to
various loads acting on the buried portion of the piping. The resultant
stresces shall be within the allowable stress criteria of the applicable
portion of ASME Sectien III.

Settlement in the f£i1ll along the piping due to differential depth of
backfill will not cause any significant stresses in the piping.

At points where piping leaves the ground and is attached to structures,
the maximum possible differential movement between the ground and the
structure shall be determined. The differential movement wmust be
absorbed either by providing sufficient flexibility in the piping from F
1

the ground to the structure, or by the use of flexible joints in the

In instances where piping which enters structures is supported or
anchored within the structure and not at the wall penetration, the wall
penetration must be sized to provide sufficient room for differential
pipe movement.

The excavated area under the 30 in. and 8 in. service vater pipe lines,
between the Tank Building and Turbine Building walls and the rock or
natural ground, was backfilled with concrete which will have
insignificant differential settlement.

The £111 in the yard area supporting Seismic Category 1 piping i{s not i
subject to 1iquefaction during a seismic event. X

For the analysis of Seismic Category I pipes buried in £i11 in the yard
the following properties are to be used:

Soil Density (pcf) 135
_Soil Subgrade Modulus (1b /sq. in/in) 50
‘Pressure Wave Velocity (fps) 1500
Coefficient of Friction 0.2
Maximum Velocity of Free Field Earthquake

Motion (ft/sec.) . 0.09
Maximum Acceleration of Free Field Earthquake
Motion (ft/sec sq) 3.8
Velocity of Compressional Wave Propagation in

Soil (fps) 2300
Velocity of Shear Wave Propagation in Soil

(fps) o 870

-l4-
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13,  ANALYSIS OF BURIED PIPING (Cont'd)

.08 TField tests to determine the mofsture content and density of the fill
were performed on the five types of random fill prior to construction in
order to develop the construction procedure and also during actual £i1ll
placement. Average values of the test results are given below:

Type 1: Brown clayey silt with yellow silty ciayz

Dry Density ~ - 114 pcf
Moisture Content . = ‘ 10 percent
Compaction - 97 percent maximum

standard proctor density

Type 2: Brown clayey (sandy) silt with pieces of siltstone and some

sandstones
Dry Density = 125 pcf

@ ’ Moisture Content - ’ 7 percent
Compaction - 98 percent maximum

standard proctor density

Type 3: Brown clayey silt with yellow silty clay:

Dry Density = 117 pct
Moisture Content - 13 percent
Compaction = 99 percent maximum

standard proctor density

Type &4: Brown clayey silt with pieces of siltstone (rock sized up to 10

in.)s

Dry Density . = 127 pef
"Hbist;re Content = 7.5 percent

.Compaction = 98 percent maximum

standard proctor density -

a-e® .g.'-.‘o.-mo'... ey
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13,

CAR-SH-M-71

ANALYSIS OF BURIED PIPING (Cont'd)

.08 (Cont'd)

W'y I

Type 5: Brown siltstone (rock sized up to 21 4n.)s

Gy

Dry Density

Moisture Content

-

136 pcf from test £1ill
section

4.5 percent

Rl
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14. PIPE RUPTURE ANALYSIS

.01 The capability to safely shutdown the plant and maintain a cold
shutdown condition must not be i{mpaired by the effects of the
postulated pipe breaks. This is accomplished by a combination of
design features such as separation, barriers and pipe whip
restraints. After a postulated pipe break event, the

b consequences are considered to be:

a. Pipe whip .

b. Jet {impingement

c. Compartment pressurization

d. Compartment flooding

e. High temperature/high humidity environment

" «02 The criteria used for the protection against dynamic effects
associated with postulated pipe rupture are as follows:

a. Branch Technical Position APCSB 3-1
b. Branch Technical Position MEB 3-1

€. ETR-1002

@ .03 Main steam and feedwater piping bet;aeen the containment
penetration and the pipe rupture restraint system outside
containment are not subject to the postulation of pipe breaks.

.04 In conducting the pipé rupture anaiyois. the following
assunptions are used:

a. If the postulated pipe failure results in an automatic
separation of the turbine generator from the power grid, or
results in an automatic reactor trip, then offsite power is
assumed to be unavailable.

.
YIS B B 5P R By S s 4 SN PO LIS B & oF & n

b. If the postulated pipe failure requires safety system
response to the event, the analysis assumes a single active
component failure in either the safety systems required to
mitigate the consequences of the event or their auxiliary
supporting features except as noted in item 14.044d
The single active failure is in addition to the postulated
pipe faflure and any direct consequence of the piping
failure.

c. Operator action to mitigate the consequences of the
postulated pipe failure {s analyzed for each specific
event., The feasibility of initiating operator actions on a
timely basis, as well as the accessibility provided to
allow the operator actions, is demonstrated,

»
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14. PIPE RUPTURE ANALYSIS (Cont'd)

d. Where the postulated piping failure is assumed to occur in one of two or
more redundant trains of s dual purpose moderate energy essential system
(i.e., one required to operate during normal plant conditions as well as
to shutdown the reactor and mitigate the consequences of the piping
failure), single failures of cowponents {n the other train or trains of
that system only are not assumed, provided the system {s designed to
Seismic Category I standards, is powered from both offsite and onsite
sources, and {s constructed, operated and i{nspected to quality
assurance, testing, and inservice inspection standards appropriate for
nuclear safety systems.

]

e. An unrestrained whipping pipe is considered capable of:

1) Rupturing impacted pipes of smaller nominal pipe sizes, and
11) Developing through-wall leakage cracks in equal or lnrger nominal
pipe sizes with thinner wall thicknesses.

The energy level in a vhipping pipe is considered insufficient to
rupture an impacted pipe of equal or greater nominal pipe size and
@ ‘ equal or heavier wall thickness.

£. Jet {mpingement forces from a given pipe of specified nominal pipe size
and wall thickness are considered capable of:

1) Rupturing targeted pipes of smaller nominal pipe size, and * iRl
11) Developing through~wall leakage cracks in pipe of larger nominal
pipe size and thinner wall thickness.

15. SEISMIC INTERACTION STUDY

In NRC Regulatory Guide 1.29, the requirement to survive the effects of the
safe shutdown earthquake include systems and components whose function may not t
be required for safe shutdown but whose failure may prevent a system important
to safety from functioning. To address this requirement, a seismic interaction
study was performed for the Shearon Harris plant. The guidelines, methodology,
and evaluation criteria used in this study, as it applies to piping and supportu
covered under this specification are summarized below:

Step 13 Thc ‘first step is the designation of structures, systems and
components as targets or sources. A target is defined as any
safety-related structure, system, and component required to safely
shutdown the plant and maintafn the plant in a safe shutdown :
condition, and certain accident mitigating systems such as .
containment isolation, main steam isolation and main feedwater 1

G i{solation. All nonsafety related systems, piping and components

are designated as sources.
18~
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15. SEISMIC INTERACTION STUDY (Cont'd)

Step 23

Step 3:

@ Step 41

The second step is the identification of {nteractions involving
sources and targets. This is accomplished by review of system
piping drawings, HVAC duct routing drawings, conduit and cable
tray dravings, general arrangements and civil/structural design

dravings. In addition, all pertinent spatial considerations were
incorporated in the study.

-

Step 3 is the evaluation and disposition status of {dentified
interactions. Based upon established scceptance criteria, each
interaction is evaluated and classified as acceptable or
unacceptable and documented along with the identification of the
interaction components, source(s) and target(s), description of
the interaction, and pertinent spatial data.

Step 4 is the corrective action taken to resolve unacceptable
interactions. The first course of action is to relocate the
nonsafety system or component to an area vhere an adverse system
interaction is not possible., Where it {s impracticable to
relocate systems or components due to equipment layout or

. construction progress in the area, the {dentified detrimental

source will be seismically designed to prevent interaction with a
target. Unacceptable piping sources are seismically designed and
so designated as "SD" in the Piping Line List, Appendix D. In
some cases only portions of lines need be seismically designed,
these lines will so be noted in the remarks column of the Piping
Line List. Piping lines or portions of lines designated
seismically designed are stress analyzed to establish design
loading and locations for supports and restraints.

R1
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16. ALLOWABLE PIPE STRESS

.01

.02

The allowable stresses for piping covered by this specification,

-

Rl

except for“tbe pressurizer safety and relief valves discharge piping
under sustained and dynamic loadings during normal operation, are as

follows::

Plant Conditioﬁ

Normal

Upset

Emergency
Faulted
Test

Equation
(8)

he (10)

(11)
(9
(10)
(11)
€9
(9
9

S Allowable
1.08

Sa

Sh + SA

1.28
Sa
5, + 5,
1.85,
2.45,

1.35s5%

h

h

vhere Sp, Sp, SY and Equations 8 thru'll are defined by ASME
Section III, Subsections NC & ND.

The allowable stresses for the seismically designed pressurizer

safety relief valve discharge piping under sustained and dynamic
loadings during normal operation are as follows:

Plant/System
Operating Condition

Normal
Upset .
Upset

]
Energency
Faulted

Faulted

where,

' Stress
Load Combination Allowables
N I.OSh
N+ SOTu 1.28h
R + OBE + 80’1‘u 1.88h
R + SOT, 1.8s,
N + MS/FWPB or DBPB 2.68h
+ SSE + SOTr
N + LOCA + SSE + 2.68h
80'1'F

e
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16. ALLOWABLE PIPE STRESS (Cont'd)

.02 (Cont'd)

R = Sustained Loads During Normal Plant Operation
SOT = System Operating Transient

§0Ty = Relief Valve Discharge Transient (1)

SOTg = Safety Valve Discharge Transient

SOTp =  Max (SOTy; SOTg); or Transition Flow

OBE = Operating Basis Earthquake

SSE = Safe Shutdown Earthquake

MS/FWPB = Main Steam or Feedwater Pipe Break

DBPB = Design Basis Pipe Break

LOCA = Loss of Coolant Accident

(1) May also include transition flow, {f determined that required ‘
operating procedures could lead to this conditionm.

.03 Essential piping is indicated by the designation “E" in the 1SI
column in the Piping Line List, Appendix D. For this essential
piping, the Emergency stress allowables apply for loading
combinations 4 thru 10 given in Appendix F. For all other piping

" listed in Appendix D and covered by the scope of this
specification, the Faulted stress allowables apply for loading
combinations 4 thru 10 given in Appendix F.

-4
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SYSTEMS

Auxiliary Feedwater
Boron Recycle
Chemical & Volume Control
Chilled Water Supply & Return
Component Cooling
Containment Spray
Feedwater
Fuel 011
Main Steam
Reactor Coolant
Safety Injection/RHR
Spent Fuel Pool Cooling & Cleanup
Steam Generator Blowdown
Service Water

Rl

R1
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Ebasco Specification

Design Specification for ANST Nuclear Safety Classes

1,2 & 3 and ANSI B31.1 Non-Nuclear Safety/Seismic k1
wory I and Sefscically Designed Piping anéd Supports

Project Identification
No. CAR-SH-M-71

THERMAL MODES OF OPERATION - CVCS

NOTES:

1) @55 147 - shown unless othervise noted.

2) AMB denotes: Ambient

3) when CBD is not in use, temperatyre is A3

4) One pump operation. Othet punp(s) are pressurized downstrean at discharge
check valve(s). 130°2 {s paximum sllowable temp.

5) Downstreap of butterfly TCV's mgxmj of 39° & 55°
yields 46 to Chiller Surge 'tmk. .

6) During dilution, flow is straight through. During boration, flow {s through branch.

7) Htx%ng 92° vater from Moderating HX with main CVCS letdown flow of 115° yields
104" (est.

8) Mixing 250 vater from Letdown Reheat X (T.S.) with 293° main CVCS letdown
flow ylelds 280° (est). ’

9) Similar to note 7, with 96 yields 106° (est.). )

10) One valve normally open. AII three closed for RHRS Puriffcation and Excess
Tetdown.
Chemicsl Mixing Tank used {ntermittently for PH control, and for oxygen control
during startup from cold position.

This tank is not necessarily used during Borate mode.

12) Dilution Mode of Reactor Makeup Water System may also operate it this time.
Relevant points affected are as follows:

Valves V20 & V19 are open Q W X There is an addit{onal Alternate
° Dilute Mode, where valve V22 {s
110°115°120° also open, ‘allowing water to flow to
charging Pump suction header. Ko
- other conditions are affected.

13) Borate Mode of Reactor Makeup Water System may also operate at this time.
Relevant points affected are as follows:

Valves V23 and V22 are open. ssw

75°725%10°

14) Automatic Mode "of Reaétor Makeup Water System may also operate at this time.
Relevant points affected are as follows:

Valves V20, V22, V23, are open. 8S X W

75°120°95°110°
) The highest temperatyre (S listed, and existsat initiatfon of this mode.
When normal letdown line not available. Flov through excess letdown line
may be directed to RCDT. .During startup, excess letdown line may be used,
vwith flow to RCDT, to supplement main letdown flow. Conditfons for flow to
RCDT during power operation are _imilar except where noted.
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Etasco Specification

Lo,

n Specification for ANST Nuclear Safety Classes
3 and ANSI B31.1 Ken-Nuclear Safety/Sefsnmic Rl
gory 1 and Seiszically Designed Piping and Supports

Project Identiffication
No., CAR-SH-M=-71

TRERMAL MODES OF OPERATION = CVCS

-

17 [enporatures at these points differ as follows:

cves Puriftcation S S

18)
19)
20)

%)
25)
1 26)
27)
28)
29)

P BB CC
300 300 300 429 429
Heatup 380 380 380 466 466

Aux Spray line may operate at this time. 130° charging vater will mi{x vith
main spray bleed bypass line from RCS.

For Aux Spray line only (see Note 18). TFor Atl. Charging u“'f‘"\?cmtqm
ts AMB. )

Charging 1ine may Pe used at any time at operator preference. When n use,
V2 opens, V10 closes, and conditfons are the same as charging 1line conditfons.
Pt CC will then see RCS conditions.

Refer to Thermal Modes of Operation for RHRS & §IS for details {n this area.
Upstrean of valve V7 s 3007 Charging pump hesder 300°

Dovnstream of suction li{ne check valve to punp suction 1s 300°

To charging line check valve IRC,

To first f{solation valves. Plant Condition Emergency, System Condition-rmergencx

Plant Condition-Normal; System Condition-Upset

Plant Condition-Faulted; System Condition-Faulted
Plant Condition-Faulted; System Condition-Normal
Plant Condition-Normal; ‘System Condition-Emergency

12b
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CONT. BLDG. CYLI. WALL DISPLACEMENT DUE TO LOCA

DATA: DISPLACEMENTS IN CYLI. WALL AND DOME
DUE TO LOCA PRESSURE 45 PSI AND TEMP.

RADIAL DIRECTION

LONGITUDINAL DIRECTION*

S i ey G w— ——— e e

Elevation Pressure Temp,* Total Pressure Tempk Total
Ft 45.0 PSI 45.0 PSI

216.0 0.000 0.000 0.000 0.000 0.000 0.0
226.0 0.138  0.037 0.175 0.040 0.063  0.103
246.0 0.543 0.219 0.762 0.135 0.105 0.240
276.0 . 0.626 0.220 0.846 0.330 0.201 0.531
286.0 0.654 0.217 ~ 0.871 0.405 0.234 0.639
306.0 0.678 . 0.217 0.895 0.566 0.298 0.86"
326.0 0.656 0.217 0.873 0.724 0.363  1.087
356.0 0.612 0.215 0.827 0.948 0.460 1.408
376.0 0.612 0.214 0.826 1.097 0.525 1.622

ADDITIONAL DISP.
(POINT TO SPHERE CENTER)

404.0 - 0.613 0.215 0.828
419.0 0.613 0.215 0.828
435.0 0.613 0.215 0.828

-

* THE TEMP. DIS#&ACEMENTS INDICATED ARE DUE TO NORMAL OPERATING

TEMPERATURE (90~ OUTSIDE AND 120~ INSIDE): THE DISPLACEMENIS DUE
TO THE LINER INTERACTION ARE NOT INCORPORATED, BUT THESE EFFECTS

ARE NOT SIGNIFICANT.

%% THE LONGITUDINAL DISPLACEMENTS OF THE INSIDE AND OUTSIDE FACES

ARE DIFFERENT: THE DATA LISTED IN THIS TABLE ARE AVERAGE DISPLACEMENTS.

Reference: Calculation by M. Patel checked by J. Shen 10/24/77 (C-H Dept.)
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COST. BLDG. CYLI. WALL, DISP, DUE TO TEST PRESSURE

DATA: DISPLACEMENTS IN CYLI. WALL AND DOME

DUE TO TEST PRESSURE 51.75 PSI AND

ATMOSTHERIC TEMP. (SUMMER)

RADIAL DIRECTION

**LONGITUDINAL DIRECT:

Elevation Pressure TEMP,* Total Pressure Temp.* Total
Ft. 51.75 PSI.
216.0 0.0 0.0 0.0 0.0 0.0 0.0
226.0 0.159 0.0%5 0.184 0.046 0.042 0.088
246.0 0.624 0.132 0.756 0.155 0.070 0.225
276.0 9.720 0.147 0.867 0.380 0.134 0.514
286.0 0.752 0.146 0.898 0.466 0.156 0.622
306.0 0.780 0.145 0.925 0.651 0.199 0.85
326.0 0.754 0.145 0.899 0.833 0.242 1.075
356.0 0.704 0.145 0.849 1.090 0.307 1.397°
376.0 0.704 0.145 0.849 1,262 0.350 1.612

ADDITIONAL DISPLACEMENT
(POINT TO SPHERE CENTER)

404.0 0.705
419.0 0.705
" 435.0 0.705

0.143

0.143

0.143

0.848
0.848
0.848

* THE TEMP, DISPLACEMENTS INDICATED ARE DUE TO ATMOSPHERIC TEMP

OF 90°F. (SUMMER) ON BOTH SIDES OF WALL.

**  THE LONGITUDINAL DISPLACEMENTS OF THE INSIDE AND OUTSIDE FACES
ARE DIFFERENT: .THE DATA LISTED IN TH1S TABLE ARE AVERAGE DISPLACEMENTS.

Reference: Calculation by M. Patel checked by J. Shen 10/24/77 (C-R Dept.)
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Ebasco Specification
Design Speciffcatfon for ANSI Nuclear Safety Classes
1, 2 & 3 and ANSI B31.1 Non-Nuclear Safety/Seismic Rl

antegoty I and Seismically Designed Piping and Supports

1.

@ Eciuation

E«.

roject Identification
NO . CAR‘SH-H.71

DESIGN EQUATIONS

Support /Restraint (S/R) design shall be based on the following eight (8)
equations (the components for each equation will be provided with the
stress analysis transmittals):

Equation 1 = Normal Operating =

Equation 2 - Operating Basis Earthquake (OBE)
Equation 3 - Hurricane

Eéuation 4 - Pipe or Equipment'Accident

Equation 5 - Tornado

- Design Basis Earthquake (DBE or SS:E)

6
Equation 7 - Pipe or Equipment Accident Plus Operating Basis Earthquake
8

Equation 8 - Pipe or Equipment Accident Plus Design Basis Earthquake.

‘Rl

e



Eb

asco Specification

Design Specificatfon for ANSLNuclear Safety Classes
1, 2 & 3 and ANSI B31.1 Non-Nuclear Safety/Sefsuic

a
@roject Identification

No. CAR-SH-M-71

1.

tegory 1 and Seisnically Designed Piping and Supports

DESIGN EQUATIONS (Cont'd)

based on section strength §,

Rl

The sllovadle stresses for major
structural conponents and the supplementary steel are tabulated delow
For structural steel, § {s the required
section strength based on the elastic design methods and allovadle
stresses defined in Part I of the AISC Specificatfon for the Design,
Fabrication & Erection of Structursl Steel for Buildings (1969). When
external loads such as restraint dead weight or thermal expansion are
added to the piping loads, the support/restraint must neet these

allovables.

TABLE 1.1
quation No. | tssential System | son-Lssential System |
" Tl Flexure ]l Shear 7' Flexure 1' Sheart I'
] 1 T 3 N 3 T $ T 3 |
| | | | | |
I 2 [ ] [ 1 $ 1 3 |
| _ | | - |
| 3 $ 1 $ 1 $ | s |
| i | | | |
: 6 } [ } 3 } .95 } 1.35 :
% S ‘} [ = s } . .55 } 1.35 {
: 6 1' 1.335 1| 1.35 1' 1,55 T' 1.35 :
j[ 1.55 } 1.35 ]| 1.55 } 1.35 :
8 = 1.55 1.3§ 1' 1.55 1.35 =

.01

The increase in aifonb!c stresses in Tabdle 1.1 s subject to the

folloving l1{vitations:

Compressive stress in compression mesders s liwited to 2/3 critical
buckling stress maxioum in all cases as determined from the following

curve.

‘Rl
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Ebasco Specification

Design Specificatfon for ANSL Nuclear Safety Classes

1, 2 & 3 and ANSI B31.1 Non-Nuclear Safety/Selsaic
ategory I and Sefsoically Designed Piping and Supports

Project Identification
No. CAR-SH-M-71

1. DESIGN EQUATIONS (Cont‘'d)

+02 Material yield stress shall not be exceeded.

.03 Loads on bolts are limited to the nornn& allovable loads in the AISC
Specification.

«04 Loads on concrete expansion anchors shall be limited to a 4:1 factor
of safety based on ultimate load. Self drilling concrete type
anchors are not used on this project.

2. S/R DESIGN LOADS :

«01 For stress—analyzed 1lines the folloving load cases shall be used in .
the design of supports. 1

CASE KO. * TITLE DESIGN EQUATION
41 Sustained Load (Dead Weight) 1 ; ©
@ 62. * Test Weight (Hydrostatic) b | !
51/52 Fluid Hammer _ 2
101 OBE XYZ Inertisl Response 2 °
103 DBE XYZ Inertial Response 6 :
501 Righest Positive Thermal (Normal . 1 '

Plant Condition)

502 Highest Negative Thermal (Normal 1
Plant Condition) -

S03 Highest Positive Thermal (Kormal ) 2
or Upset Condition)

504 Righest Negative Thermal (Normal 2
or Upset Condition)

b SN

505 . Highest Positive Thermal (Test, 6, 7, 8
Normal, Upset, Emergency or Faulted
Cond{tion)

506 Highest Negstive Thermal (Test, 6, 7, 8

Normal, Upset, Emergency or Faulted

G Cond{tion) l

l I-LI
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Ebasco Specification
Design Specification for ANGI Nuclear Safety:Classes
1, 2 & 3 and ANSI B31.1 Ron-Nuclear Safety/Seisnic Rl

ﬁategory I and Seismically Designed Piping and Supports

roject Identiffication
No. CAR-SE-M-71

2. $/R DESIGN LOADS (Cont'd)

.02 The load cases above are to be combined for support/restraint design as

follows:

-

Case No. System Condition Lo‘ad Condition Design Equation

largest of a. (501 + 41)
or b, (502 + 41)

510 Formal

520 Upset (Largest of a. (501 + 41)
or b, (502 + 41)
or c. (503 + 41)
or d. (504 + 41)
or e. (41)
4+ OBE (I + D) + (largest of
a., Fluid Hammer or
b. Relfef Valve Discharge or
any other systex transients)®

530 Ezergency Sace as Upset (520) plus the
larger of coobinations
’ £. (505 + 41) or g. (506 + 41).
Also use DBE 4in place of OBE.

540 Faulted Sace as Esergency (530)

. plus LOCA plus Jet Impingement

1

* Flui{d Haomer/Relief Valve Discharge loads may be combined with OBE
loads by square root of the sum of the squares (SRSS) method if

required.

The design loads for supports are Case No. 510 - Normal, 520 - Upset,
530 - Emergency, and 540-Faulted. When the computer-analyzed case

510, 520, 530, or 540 is not available, the equivalent load combinatior
shall be manually generated. When the case numbers from the stress analysis
output are not the same as listed here, the equivalent load cases and load

combination shall be used.

i
-

{R1
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Design Speciffication for ANSIKuclear Safety Classes .
1, 2 & 3 and ANSI B31.1 Kon-Nuclear Safety/Seisamic Rl

Wategory I and Seismically Designed Piping and Supports

roject Identification
No. CAR-SH-M-71

2. S/R DESIGN LOADS (Cont'd)

.03 For supports on piping systems without a stress analysis, the following

design loads shall be used,Except for plumbing.and drainage lines, which
are not stress analyzed, these loads are subject to later verification
against stress .analysis loads. .

a. 2" and Under Pipig;_

Lateral and vertical restraints shall be designed for the lcads
tabulated below where Wy 1s the dead veight of pipe filled vwith vater.

TABLE 2.1

|~ LINE SIZE (IN) /2 bunder| 374 | 1 T1146 1212/2 | 2 |
| 1 k| T T ] |
IDESIGN LOAD FOR | | | | | |
[ LATERAL RESTRAINT | | | | | |
[ (LBS) I 2169 | 269 | 420 | 585 | 82 | 1361 |
| | | | | | | I
| R | k] ] 1 | |
| DESIGN LOAD FOR | | | | | | |

ERTICAL RESTRAINT | | | | . {- | |

LBS) % mswI 1'269+w1. {Azo-our. :sesw’r gsl.zwt {1361-14.‘1. {

The sllowable support design stresses to be used with these loads shall
be those for Normal Operating Condition (Equation 1) as specified in
Table 1.1. The maxious span length for each pipe size shall be as given
in Table 2.4 and 2.5.

For anchors on piping systems without & stress analysis, vhere piping on
both sides of the anchor 1s seisnmic, the loads in Table 2.2 shall be used.

TABLE 2.2
| 1 1 |
| PIPESIZE | Fx, Fy & Fz (1ds) | Mx, My & Mz (ibs-ia.) |
| (1n.) 1 | |
| | | |
| 3/4 | 200 | 1,600 [
| -« | | |
| | | |
| 1 | 400 | 3,200 |
| | | |
| | 1 |
| 11/4 | 600 | 4,800 |
| | | |
| 1 )| . |
| 112 | 1,000 | 8,000 i
i | | |
| 1 1 |
: 2 3 1,500 : 16,000 }

- > = -

Rl



Ebasco Specification

Design Specification for ANSILKuclear Safety Classes
2 & 3 and ANSI B31.1 Non-Nuclear Safety/Seilsaic
tegory I and Selsnically Designed Piping and Supports

Rl

Project Identification
No. CAR-SH-M-71

2. S/R DESIGN LOADS (Cont'd)

003 Cont'
'Y COn:‘cf))

The above 1oads shall be considered as DBE loads, and the corresponding
sllovadle stresses shall be those for Equation 6 Tadble 1.1.

For anchors, the six components of forces and moments shall be
applied simultaneously.

b, 2 1/2° and Larger Piping

@ ‘loads to be used for the design of supports for 2 1/2” and larger piping
© shall be as shovn 4o Tadble 2,3. These loads are considered to be DBE or

Ecergency conditions,

For vertical restraints, the wveight of the piping and {ts contents shall
be calculated dased on the veight span wethod, and shall be added to the

magnitude of the lateral restraint forces from Tadble 2,3.

The sllovable support design stresses to be used with the adove loads
are those of Equation 6 Sn Tadle 1.1,

The maxioum span length.for each gipe size shall be as given ip Tadble
24 and 2,5, .

I-7

R1
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Design Specification for ANSIRuclear Safety Classes

1, 2 & 3 and ANSI B31.1 Non-Nuclear Safety/Seisaic Rl
ategory I and Sefsmically Designed Pi{ping and Supports

C
@roject Ident{ffcation

No. CAR-SH-M-71
2. §/R DESIGN LOADS (Cont'd)

«03 (Cont'd)

b, (Cont'd)
TABLE 2.3

| B [ COMBINED THERMAL & SEISMIC T  ANCRORt |
| PIPE | PIPE | DBE FORCES (L3S) { MOMENTS |
l_sch -%g;nhwk.#_- TERAL 1 __AXIA ANCHOR® ET=1BS(DBE) _|
I~ 40 2 1/2° 560 1,500 1,500 3,100 |
| 80 | 2 1/27 ] 700 | 1,500 | 1,500 3,900 |
i~ 40 | 3 1 840 2,200 | 2,200 5,000 |
780 | 3" } 1,100 2,200 | 2,200 6,500 |
|__40 1 [ | 1,360 | 3,000 3,000 1| 9,400 |
I~ 80 1| 4" 1,600 | 3,000 3,000° 12,500 |
I~ %0 1 [l 3,000 1 8,000 1 8,000 24,800 |
I~ 80 | 6~ T 4,200 | 8,000 | 8,000 35,600 |
40 | 8" T 5,200 1 12,000 12,000 49,000 |
o 1 . & T 7,500 | 12,000 . 12,000 | 71,500 |
40 | 107 T 8,000 1 18,000 18,000 | 87,200 |
{— 80 1 10° 1 10,500 | 18,000 | 18,000 | 115,000 |
|40 1 127 12,000 23,000 [ 23,000 T 137,600 |
I~ 80 1 12° i 14,500 23,000 | 23,000 | 165,400 |
I 40 | 14" 1 15,000 [ 33,000 [ 33,000 | 179,000 |
- 1. 23,000 | 33,000 1 33,000 | 286,500 |
I~ 40 | 16" 20,000 47,000 | 47,000 | 267,000 |
i— 80 | 167 32,000 47,000 47,000 | 423,000 |
™ 40 | 20" 33,000 1| 75,000 75,000 | 496,000 |
i~ 80 1 207 1 54,000 | 75,000 | 75,000 1 808,000 |
40 1 24"~ T 52,000 128,000 | 128,000 | 831,000 |
80 | 24" T 87,000 | 128,000 128,000 1,360,000 |

750" | 307 90,000 [ 150,000 150,000 .| 1,433,000

" 875" 30" 105,000 | 158,000 | 158,000 1 1,650,000

I71.00° | 30" T 116,000 | 175,000 | 175,000 | 1,865,000

~
~

|
.
= *FORCES AND MOMENTS ARE COMPONENTS F, ¥, ¥ o M_, M .6 M

y y

R

o~
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Design Speciffication for ANST Nuclear Safety Classes

1, 2 & 3 and ANSI B31.1 Kon-Nuclear Safety/Seismic R1
Category I and Seisnically Designed Piping and Supports

roject 1dentification .
No. CAR-SH-M-71

2 S/R DESIGN LOADS (Cont'd)

03 (Cont'd)

c. Pl umbinund Drainage Lines

s eme mpremsas @

Ps pe-support.; for plumbing and drafnage lines shsll be designed for the )
loads for lateral and vertical restraints {n Tables 2.4 and 2.5 below.
Friction forces vill not be applied. '
Loads tabulated herein are based on Pipe Sch. 40.

TABLE 2.4

LOADS FOR VERTICAL SUPPORTS

| PIPE | MAX. | WGT OF PIPE | T SEISMIC |DIFFERENTIAL [TOTAL DESIGK | ,
| SI2E | SPAN | WITH WATER | SEISMIC | FORCE |[SEISMIC FORCE] LOAD | b
| (IS (FT) | (135) | CONDITION | (LBS) [OBE=.3C I quss) |
! 1 1 1 IpEEa,6c (185)) | (R
IEZN I R S S
@
R I e e e
R T e e e e e -
RN S a e
RENCEN s
R S .
I o 5 e e e I
BEREE
I I T e e B
o 22 "o O Tt
I e 2 e
I I i e 1
NN o o e

9
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Ca

&

3.

®©

2 & 3 and ANSI B31,1 Non-Nuclear Safety/Seismic Rl
tegory I and Sefsmically Designed Piping and Supports

oject Identification’
. CAR-SH-M-71

FRICTION FORCES

Friction forces shall be considered vhen the pipe can slide agsinst the
support in the unrestrained directfon. Friction loads in the
unrestrained direction of the pipe shasll be added to the design loads or
load conobinations in the preceding paragraph 2 when the total movement
of the pipe in the unrestrained direction exceeds 1/16 inches. The
friction load in each unrestrained direction shall de calculated as
follows: .

F = £3 W) or £ Wy vhichever is greater
Where: F = Friction react;on force

£ = Coefficient of frictfon for the surfaces {n sliding
contact. For steel on steel "£,” shall dbe 0.6 for
1oads due to dead veight and thermal force, “£2"
shall be 0,30 for loads due to dead weight, thermal
and a dynanic event such as sefsnic.

W) = Dead Weight and thermal load

W2 = Dead Weight, therzal losd, OBE and occasional
loads :

At points of support vhere excessive friction cannot be tolerated,

seduced friction slides may be used. Acceptadble slide components are
self lubricating bronze slide plates, as manufactured by, or

equivalent to, Merriman Bros Inc Lubrite sl{de plates. A design
coefficient of 0.15 shall be used for this application.
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Ebasco Specification
Design Specification for ANSINuclear Safety Classes
1, 2 &' 3 and ANSI B31,1 Non-Nuclear Safety/Seisaic Rl

ﬁategory I and Seismically Designed Piping and Supports
P

roject Identification
No. CAR-SH-M-71

2. S/R DESIGN LOADS (Cont'd)

.03 (Cont'd) .

C. (@nt'd) *
TABLE 2.5
LOADS FOR HORIZONTAL RESTRAINTS
| PIPE | MAX, [ WGT OF PIPE | - | SEISMIC [DIFFERENTIAL [TOTAL v

] DESI
| s12E | SPAN | WITH WATER | SEISMIC | FORCE |[SEISMIC FORCE| * LOAD “ :
| (N (FT) (13S) | CONDITION | (LBS) [OBE=.3G (us)l (L3S) |
= % : OFE i| 22 g 4 j:

4 26
i3 71 12 bR | T 71 5T |
I, 0 45 2% I___OBE 1 37 1 & 1 a1 |
| | | | DEE 74| 8 1 82___|
: 'y 3741 ¢ | 26  |__OBE 60 € 1 68 1|
| Il ]l { _DBE T 120 6 | 136 |
11 OBE 78 1 10 1 88 !
@ 2 3 | 3z DBE 156 1 20 1 e |
2 } 0 ! 51 T__oBe 1T 225 1 15 1 %0 |
! | _DBE | 250 1 30 1 280 |
R o s s, 2
! l T__ o | 315 1 39 354 |
3y 12 B0 T e T 76 1 Y05 |
e Ve 1 228 |__OBE 560 1 68 | 608 |
| | | | DBE 1,080 | 136 | 1,216 |
6 1| 17 | 535 T__OBE___ 1 1,300 | 161 1 1,461 |
| I__DBE___| 2,600 1 322 2,922 |
s | 19 | 950 OBE 1 2,600 1 285 2,685 |
. P — T — -
| l DB T 7,200 1 590 T 8,190 |
22 1 23 T 2346 OBE 1 4,900 T 7061 5,604 |

| | DEE $,800 | 1,408 | 11,208

14 } 25 | ..30s3 - OBE 5,900 916 1 6,816
| al DBE 11,800 1,832 1 13,632 |
b 36 ! 29 U 4amm OBE 7,600 T 1290 T 8,8% |
| | | I__oBE 115200 1 2,581 T 17,781 |
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Ebasco Specification
Design Specification for ANST Nuclear Safety Classes
» 2 & 3 and ANSI B31.1 Kon-Nuclear Safety/Seisnic Rl
@ategory 1 and Sefsmically Desfgned Piping and Supports ‘

Project Identification
No., CAR-SH-M~71

2. S§/R DESIGN LOADS (Cont'd)
.03 (Cont'd)

c. (Cont'd)

In addition to the loads given 4n Tables 2.4 and 2.5, the effect of
concentrated loads such as valves obtained by using the following factors
. multiplied by the weights of the concentrated loads shall be added.

Vertical Supports Horizontal Restraints
OBE DBE OBE DBE

Effect of Concentrated R
loads 3.3¢ 6.6C 2.4C 4.8G

d. PLUMBING LINES IN CONTAINMENT BUILDING

For plumbing 1ines 4n the Containzent Building Unit 1 which are
supported against the columns, design loads for restraints shall be
deternined as descrided herein. These loads shall be used for 105 wvalls

@ only.

Design loads equals = F span+ F displ + F conc + Valve/Pipe vt
Valve/pipe is for vertical restrsints only. The components of the above
design 1oads are given n Tables2.6 and 2,7 below,

TABLE 2.6
| ssxsmé SPAN FORCES (F SPAN) L3S |
I"PIPE SIZE | LATERAL _ VERTICAL
= Ny [ oBE — 1 PBE OBE DBE
| I. |
| 3 | 100 | 200 | 150 | 240 |
| 1 1 1 1 |
| 4 | 150 | 300 { 250 | 400 |
I, ] | |
| 6 | 300 | 600 400 640 |
o TABLE 2.7
i SEISMIC FORCES PER PIPE S12E (LBS) |
| 1 | OBE ] DBE |
?nsnnwuwn§ﬂ j[@wnn ‘ nmnu%
| —0N.) | WT (MAX) [WGT F CONC] F DISP _[WGT F CONCI F PISP _
@ | %‘Aw | 1 T |
| 3 | 30 | [} | 30 | 90 | 60 |
1 1 T I . 1 I
| 4 } 42 } 63 | 42 126 | 84 |
| 1 j! 1 { 1 |
| 6 | 80 | .120 | 80 | 240 | 160 |

I-15
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Ebasco Specification
Design Specification for ANSLNuclear Safety Classes
1, 2 & 3 and ANSI B31,1 Non-Nuclear Safety/Selsaic R1

ategory I and Seismically Des{gned Piping and Supports

c
@Ltojec;t Identification

No. CAR-SH-M-71
4. SEISMIC/NON-SE1S}IC INTERFACE ANCHORS

Design loads for seismic/non-sefsnic interface anchors shall dbe obtsined

as follovws:
a. For Equationl,
DWg + D¥,,
Or  DWg + DVWpg + TH, + THy,

Where the subscript s denotes the sefsnic portion and ns the
non-seispic portion of the pipe.

DW = Dead Weight
TH = Thermal Forces
b. For Eguation 2,
_ DWg + DWq + THy + THyg + 30BE; +20L, + 25SD,
@ Where OL = Occasional loads
| S$SD = Loads due to Seismic Displacements

¢. For Equation 6,

L4

DWg + DWyg + THg + THyg + 3DBEg + 20Lg + 25SDg

d. 1In addition to the design load criteria given in a. thru ec.

above, one of the following criteria must be met for seismic/
non-seismic interface anchors:

i <« The interface anchor will be designed to a bending moment
moment that causes initial yielding in the pipe,

or,

ii - Two (2) two-way restraints shall be designed on the
;- non-seismic side of the interface anchor.

13
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Ebasco Specification

Design Speciffcation for ANSINuclear Safety Classes

1, 2 & 3 and ANSI B31.1 Non-Nuclear Safety/Selsmic R1
Category I and Sefsoically Designed Piping and Supports

@roject Identification

No. CAR-SH-M-71

5.

6.

STANDARD SUPPORT COMPONENTS

Standard support components to be used must have their load capacity
data established by the manufacturers. Ko sddftionsl calculation to
qual{fy the component standard parts {s required unless the parts are
used outside the scope covered by the load capacity data.

SUPPLEMENTARY STEEL

Supplecentary steel and any structural parts that have to be quslified
shall be desfgned {n accordance with the AISC Specification for the

Design, Fabricatfon and Erectfon of Structural Steel for Buudl%c The
increase in the normal allowable stresses for the various desig

equations shall be in accordance with paragraph 1 except that the
deflection at the support points due to all load combinations of Equationl
Normal cperation)or Equation 2 (OBE) for frames supporting snubbers shall
not exceed 1/32" in each restrained direction, and this deflection shall
shall not exceed 1/16" for all other frames, including anchors.

WELDED PIPE ATTACHRMENT

Velded pipe attachoents shall be analyzed considering the attachzents as
structural meobers for load transfer, and for additfonal local stress
concentration they {opose on the piping., The load cocbinations and the
sllovable stresses for the design analysis of the velded pipe
attachoents as structural menbers shall be a's defined {n paragraphs 1
and 2. The local stress analysis of ASME Class 1 piping 18 not in the
scope of this document, However, for the purpose of support design
only, the velded pipe attachments on ASME Class 1 piping shall de
treated {n the sace manner as those for ASME Class 2 and 3 piping
subject to later design veriffcation of the piping by a Class 1
analysis. For ASME Class 2 and 3 welded pipe attachoents, the load
coobinations to be used in deternining additfonsl local stress
concentration shall be as follovs:

Code Equatfon 8: P + DW
Code Equation 9 (Upset): P + DW + OBE 4+ OL
Code Equation § (Ezergency or Fsulted): P + DW + DBE + OL

Code Equatf{on 10 (Normal, Upset, Emergency or Faulted):
TH or TH + SSD*

Code Equatfon 1) (Normal, Upset, Ezergency or Faulted):
P +DW + (TH or TH + §$5D%)

#SSD 45 Included in Code EQ. 10 or 11 only 4f 4t has been excluded froz
wde Eq 9. L3

T4
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Ebasco Specification
Design Speciffcatfon for ANSI Kuclear Safety Classes

2 & 3 and ANSI B31.1 Kon-Nuclear Safety/Selsmic R1

gory I and Sefsmically Designed Piping and Supports

Project Identification
No. CAR-SH-M-71 ’

7«
.01

02

MELDED PIPE ATTACHMENT (Cont'd)

(Cont'd)

Vhere Code EQuatfons above are frow ASME Boiler and Pressure Vessel Code
Section 111 para;rapfys NC-3650 and ND-3650, and

P = Pressure
and DV, TH, OBE, DBE, OL, and SSD have been previously defined.
The allovable stresses for the totsl conbined stresses from the existing

pipe stresses and the additfonal local pipe stresses shall not exceed
the folloving:

Code Equation 8: 1.0 §p

04

Code Equation 9 (Upset): 1.2 §)

Code Equatfon 9 (Energency or Faulted): 1.8 §p

_Oode B_quot!on 10 (Normal, Upset, Ecergency or Faulted): §,
Code Equatfon 11 (Normal, Upset, Ezergency or raul.ud): Shp+ S,

The local stresses &n the piping due to velded pipe attachuents shall be
detercined vhere applicadble by the method given n Welding Research
Council Bulletin No. 107 (WRC 107)., Where WRC=-107 {s not applicable,
other acceptable methods such as finite-elecent analysis or other’
conservative methods within the state of the art may dbe enployed. For
Code Equation 8 or 9, only the prizary stresses shall be considered.
For Code Equatfon 10 or 11, both the prizary and secondary stresses
shall be fncluded. ..

Allowable stresses for welded pipe attachment welds to the piping

are the same as those for the pipe itself at the point of attachment.
Piping equations given in Paragraph 7.02 must be satisfied for the
welded pipe attachment welds. )

The acceptance criteria for the local stresses due to velded pipe
attachoents are the save for ASME Section 111 psragraphs NC-3650 and
ND-3650, 1e Code Equations 8, 9 and one of Code Equations 10 and 11 have
to be satisfied.

SPRING CONSTANT

Spring constants shall be calculated for all ASME Class 1 pipe supports
and shovn on the detail dravings. Spring constants shall account for
the cocbined stiffnesses of the couponent parts and structural fraoing
40 each restrained directfon for each support,

I-15
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Design Specification for ANSI.Nuclear Safety Classes

1,2 & 3 and ANSI B31.1 Non-Nuclear Safety/Seismic Rl
ategory I and Seismically Designed Piping and Supports

roject Identification
No. CAR-SH-M=-71

'

® -

02

WELD DESIGN CRITERIA

The allovadle veld stresses shall be 4n accordance with AWS D1.1,
Section § - Design of New Bridges, for open structural shapes and
plates, and Section 10 ~ Tubular Structures, for tubular structural
sections, The increases in allovadle veld stresses for various design

equations are as given 4n Table 1.1 except that in a1l cases the shéar
stress at the base netal shall not exceed 0.55Fye For fillet welds
using E70XX electrodes, the sllovadle weld stresses for Normal

conditions are 18.32 KSI for ASTH A36 base wetal and 21 KSI for ASIN
AS00 Gr B base metal.

VWeld syobols to be shown on the pipe support details shsll Ve in
sccordauce with Anerican Welding Society Standard ~ A 2.0-68, Standard
Welding Symdbols, with the exceptions 14sted telow, The word “"typsicsl”
shel) not be used vhere 4t crestes anbiguity or confusione The
all-around sycbol shall be used ouly when the all-arovund veld vithout
any break &a contour can be made. The following exceptions tou AWS
Stardard A 2,0-68 will be allowed:

For skew T=joint velds with a dihedral angle betwveen 30° and 60° &’
fillet veld syobol showu shall represent a8 partial peuvetration groove
veld, Veld sizes shall be determined by subtracting V4™ or V8" from
the as~vwelded groove Joint, as descrided Lelowe The effective throat of
this partial peretration groove veld shall de assuzed to de L/&™ less

than the speciffec groove depth for diledral angles between 30° and 45°,
and /8" less for d{hedral angles between 45° and 60°

For a 90°~joint betwveen two unequal width square or rectanzvlasr tubular
sections, a fillet weld sycbol may be used on the curved portion of the
larger tubular section provided the wiath retio of the scaller section
to the larger s not greater thaa 0.8. .

I-16
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Design Specification for ANSI Ruclear Safety Classes RL
1, 2 & 3 and ANSI B31.1 Non-Nuclear Safety/Seismic

Category 1 and Seismically Designed P{ping and Supports

Project Identification
No. CAR-SH-M-71

10,

EMBEDDED PLATE AND STRUCTURAL STEEL VERIFICATION

Enbedded plates Type 1 (6™ x 3/4" strip plate) and Type 2 (8™ x 1™ strip 5
|

plate) shall be desiyn verified as part of the support design calculation.
The allowable loads for each component for the above two (2) types of plates
shall be as given in Table 10.1. The term “concentric attachment' means

that the weld pattern joining the structural attachment to the embedded plate
is symmetrical about the longitudinal centerline of the embedded plate.
Deviation from this symmetrival arrangement shall be within the tolerances
given on Ebasco Drawing CAR-2168-G6091,

Iz Table 10.1 s X 15 the longitudinel direction, ¢ &5 the transverse
direction and y 15 the norual direction of the embedded plate. The
subscripts xa, ya and za denote the allowadle load for each of the

corresponding componert acting aioue. The totsl load intersctiorn shell
satisfy the following relation:

Fx/Fxa + Fy/Fya + Fz/Fza + Mx/Nxa + Ny/Mya + Mz/liza S

Wien the intersction above canoot be satisfied, the design should be
chacged vhere possibles Where the design cannot be clanged and the
interaction check fails, the footprint loads at the point of attachrent
shall be forvarded to ELasco Civil Desiyn Epgineering for reviev and
disposition. 1In all cases, footprint lcads shall be shown on ghe
Support detail dravings for fipal reviev of enbedded plates by Ebasco
Civil Design Engineering. Verification of support loads on structural
steel and on embedded plates other than Types 1 and 2 shall be done

by Ebasco Civil Design Engineering. .

T-17
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Design Specification for ANSTI Nuclear Safety Classes

1, 2 & 3 and ANSI B31.1 Non-Nuclear Safety/Seismic R1
Category I and Seisaically Designed Piping and Supports

Project Identification
No. CAR-SH-M-71

10. EMBEDDED PLATE VERIFICATION (Cont'd)

TABLE 10.1
1
| ALLOWABLE LOAD (XIP, IN.)
PLATE TYPE |
| 1 1 1 1 ] |
Fxa Fya Fgu ’_”n { Hya = Y.a
1 1 1 ]I 1| B!
1 5 S 5 | hih ] 1322 13.2
(With Tolerance) = { i )
1 1 ] | DS I} N
2 | | | [
(CONCENTRIC 46.6 20,0 24,7 | 62.3 302.8 57.7
ATIACRENT) |
| | | |
] k] | 1 j |
2 | | | | |
(With 'Iolerance)i 40,4 ; 12.1 = 24.7 } 58,0 302.8 = 49,5
) | | ]

I-12
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, Ebasco Specification
Design Specification for ANST Nuclesr Safety Classes
1, 2 & 3 and ANSI B31.1 Non-Nuclear Safety/Sefsmic R1
Category I and Seismically Designed Piping and Supports

roject Identification
. CAR-SE-M-71
/ IN-SERVICE INSPECTION

In service inspection requirementsfor ASME Section III Class 1 & 2
piping shall be in accordance with Specifications M-30 and M30A.
Support design shall provide access for the required in-service as
indicated 4in Figure 1l1.1.

FIGURE 11.1
CIRCUMFERENTIAL WELD CLEARANCE CRITERIA

INTERFERENCE )

GREATER OF CREATER OF ;.'
-—_— 3;’2::-——— | N 2?*2" :
i OR " o)

MINIMUN MINIMUM E

=

U VARG [P V Sy

cnznin oF
- [1] -
. o %;‘600 hay
miningn 2

i0TES:

‘1) Interference such as pipe hanger, pipe whip restraint, vall peneirut!on.
etc,

2)@1& spools of straight pipe must de proviled detwveen fittings less than
® 4n dfazeter. Also, no tvo velds {n strafght pipe should de closer
together than the distance shovn.

. I-19
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Ebasco Specification .
D@ Specification for ANSI Nuclear Safety Classes
3
1)

Ron-Nuclear Safety/Seismic Rl

Category 1 and Seismically Designed Piping and Supports

Project ldentification
No. CAR-SH-M-71

APPENDIX J

Personnel Protection For 2" & Smaller Pipes
Inside Containment (Up to 400°F)

ar




Specification
D Specification for ANST Nuclear Safety Classes
1, 3 and ANSI B3l.1 Non-Nuclear Safety/Seismic Rl

Category I and Seismically Designed Piping and Supports

Project Identification
No. CAR-SH-M=-71

The following criteria is to be applied to determine piping inside containment
to be fitted with personnel protection:

1. Only piping which is 2" or smaller and without insulation need be
considered.

2. Maximum operating temperature of 140°F to 400°F. Per
APPENDIX D, Piping Line List, pipes up to 140°F do not require
insulation, and therefore do not require personnel protection
devices.

3. Only piping within 7'-6" vertically and 3'-2" horizontally of
areas vhere personnel are most likely to be (access platforums,
valkwvays, etc) need be considered.

@ased on the above criteris, the piping listed in this Appendix requires
personnel protection to the extent indicated herein. The corresponding weight
of the personnel protection for each case can be determined from the following

table:
WEIGHT OF PERSONNEL PROTECTION
. PIPE SIZE (in) WEIGHT PER FOOT (1bs)

1/2 1.5

3/4 1.55
1 1.6
11/2 1.7

2 1.8

‘Rl
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Ebasco Specification

Design Specification for ANGINuclear Safety Classes

1, 3 and ANSI B31.1 Non-Nuclear- Safety/Seismic Rl
C:@y 1 and Seiszically Designed Piping and Supports

Project Identification
No . CAR"SB-H.71

Correlation to Valve Tag Number

V 1-SF-B 205A & B18 SB V 9-SF-B 31SN

A 2-5_1-;-_}3 1SA & B2SB V 10~-SF-B11SN & Bl6SN
¥ 3-st-, 1A & V2SB V 11-SF-V4SN

V 4-SF-B 35A & BASB V 12-SF-B32SA & B33SB
V 5-SF-B 9SA & BlOSB V 13~SF-B22SA & B21SB
V 6-SF-B 19SA & B15SB V 14~SF-B17SA

V 7-SF-B 28SA & B24SB V 15-SF-B34SA & B35SB
V 8-SF-B 295A & B30SB V 16-SF-926SA & B25SB
NOTES: 1. Modes correspond to the following:

Mode 1-Both trains operating

Mode 2-One train operating. Temperature given applies

only to that train operating. Second train is assumed

to be ambient.

Mode 3-Both trains are assumed out of service allowing

the pool to boil. Subsequently, one train is started.

. Temperature given applies onl to the train which is

G operating.This condition is not postulated to occur

coincident with the SSE. . . e
Mope 4~ One tracn is essumed'to be out of seryios. The nemaining

wan & tenq. Te w venaprlies onl the
whi d{'s' g%efg?'q 5% 7‘;1’2 22,,/(_242" s f‘( ate¥d ¢poccor
coi/zcdarent with the SSE. :

2. The system is arranged such that the trains may dbe cross
tied. This means that, one train operating 'can be taken
as pump" A" feeding heat exchanger "B" or vice versa.

3. Temperature indicated is for both New and Spent Fuel Pools
alligned to the pumps. 1If only the Spent Fuel Pool is alligned,
this temperature is ambient.

4, The'Purification System will be isolated in this mode due to
temperature limitations of the Demineralizer.

5. Valve is open or closed depending on which pools are in use.

6. Valve(s) is (are) open for filling operations only. The
.temperature in this case would be taken to be "ambient" and
System Operating Mode “Normal.

' -7
EBASCO SER\{ICE_S INCORPORATED 'THE‘-:'JV.C'.. oSS CE o;f'.:,F £rion ] APPENDIX
G .I'Mé-cfﬂ_ on a2 APPAOVED SPENT FUEL POOL CODLING é‘ A SHE:T L o
N f-2-84- ‘ CLEANUP SYSTEM
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Design Specification for ANST Nuclear Safety Classes

1,2 & 3 and ANSI B31.1 Kon-Nuclear Safety/Seismic R1
Category I and Seiscmically Designed Piping and Supports’

Project ldentification
No. CAR-S5k-M-71
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Ebasco Specification
Design Specification for ANSIZNKuclear Safety Classes
1, 2 & 3 and ANSI B3l.1 Non-Nuclear Safety/Seismic

Qgtegory I and Seismically Designed Piping and Supports

roject Identification
No. CAR-SH-M-71

APPENDIX C
Q Nozzle Loading for System Components

Rl




Ebasco Specification

Design Specification for ANSI Nuclear Safety Classes Rl
1, 2 & 3 and ANSI B31.1 Non-Nuclear Safety/Seismic

Category I and Seismically Designed Piping and Supports

Project Identification
No. CAR-SH-M-71

Allowable loads for nozzles interfacing with piping covered by this specification

shall be obtained from the applicable vendor specification or drawing provided . Rl
through the Ebasco EMDRAC System, or the applicable Ebasco specification or

drawing. In the absence of Vendor Information, the allowable nozzle loads shall

be determined as shown below:

Max{mum 6peration Temperature °P

Operating Condition . 140o and above Below 140°
F ; ‘P M
Normal 500 A 625 2 300 A 375 A
Upset 700 A 875 Z 400 A 500 2
Emergency 800 A 1000 2 460 Z 565 2
Faulted ’ 900 A 1125 2 S00 A 6252
Self limiting thermal loads 400 é 500 2 200 A 250 2

included in all above cases
where:
A = Metal area of connecting pipe (1n.%)

Z = Section modulus of connecting pipe (1n.3)

~a

2 .
- -

F = Total resultant force acting in any direction (1bs)

M = Total resultant moment acting in any driection (£ft-1bs)

& Note: F and M are assumed to act concurrently

cA




Ebasco Specificatfon

Design Specification for ANST Nuclear Safety Classes
1, 2 & 3 and ANSI B3l.1 Ron-Nuclear Safety/Seismic
Category I and Seismically Designed Piping and Supports

Project Identification
No. CAR-SH-M-71

APPENDIX D
Piping Line List

Rl



Ebasco Specification ]

Design Specification for ANGT Nuclear Safety Classes Rl
1, 2 & 3 and ANSI B31l.1 Non-Nuclear Safety/Seismic

ategory I and Seismically Designed Piping and Supports

Project Identification
No. CAR-SH~M-71

APPENDIX D
Piping Line List

e 1364 - BO70
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Ebasco Specification 1

Design Specification for AVSL Nuclear Safety Classes Rl
1, 2 & 3 and ANSI B31l.1 Non-Nuclear Safety/Seismic

i

!

@tegory I and Seismically Designed Piping and Supports 1
r

oject Identification
No. CAR-SH-M-71

‘ APPENDIX E
Reactor Coolant System Designs Transients



Ebasco Specification
Design Specification for ARSI Nuclear Safety Classes Rl
s 2 & 3 and ANSI B3l.1 Non-Nuclear Safety/Seismic
@tegory I and Seismically Designed Piping and Supports

Project Identification
No. CAR-SH-M-71

Reactor Coolant System Transients are not included
because no Class I piping analyses are being done
by Ebasco.
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Shearon Harris Nuclear Power Plant
NRC Question 210.81

The staff review of your response to Q210.64 finds that we need additional information
regarding how assurance is obtained that Code requirements in NB/NC/ND-3640 are
met. Your response states, "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) is employed to document this calculation."

Provide several examples of the above worksheets for various ASME Class 1, 2, and 3
piping applicable to Shearon Harris for our-review.

RESPONSE:

Attached are three examples of pipe wall sizing using the standardized worksheet,
MNE-WS-16, for each classification of ASME Section III piping. In addition to the
worksheets, other pertinent portions of the piping wall thickness calculations have been
included in order to assist you in reviewing them. [tems included in the calculations
which do not pertain to determining the wall thickness of the example pipe lines have
been so noted. The example calculations provided are part of the following calculations:

Pipe Calc 114 - ASME Section Ill Class | - Reactor Coolant System

Pipe Calc 80 - ASME Section III Class 2 - Fire Protection System
Pipe Calc 65 - ASME Section Il Class 3 - Component Cooling Water System
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Use either of the following equations to determine 'm

BASED ON QUTSIDE DIAMETER

BASED ON INSIDE DIAMETER (See NOTE 1)

Px D 'm

ml‘?(SEQPy)*c .

® = C= Allowonce for minimum structural stobility
= 0.085° for 1/2 10 3.1/2 inch nomina! pipe size
= 0.000 for 4 inch nominal pipe size and lerger

2 (SE + Py~ P)

. PxID+2SEC+ 29PC .

** _ SE= Moximum allowable stress in material due to intemal pressure ond joint efficiency, at the design temperature, psi.
B = .038° for pipe ordered to specified mochined 1.D. with topered bocking ting and extruded pipe specified

by 1.D. with topered backing ring.

= 000" for the obdve pipe with fla?t backing ring or othaer types of pipe with ony Design Guide M.4 backing ring.

**" «y =Acoslficient having velves as follows: (See NOTE 4)
TEMP, F 900 AND BELOW 950 1000 1050 1100 1150 AND ABQVE
Fetsitic Steels 0.4 0.5 0.7 0.7 0.7 0.7
Avustenitic Steels 0.4 0.4 0.4 0.4 0.5 0.7

NOTE 1+ Use mozimum possible inside diometer with all its toleronces on wall thickness ond outside diometers, except for pipe ordered

. 1o specified machined 1.D. and extruded pipe specified by 1.D. where note 8, porogroph 4, of Design Guide MNE S govems.

The pipe wall thickness nquhod for @ given pressurestemperatuwre condition increases es pipe size increoses.
eny size of plate pipe, odd 0.010 inches 16 the colculated 'm to obtain n .

® may be interpolated between 50 ¥ values shown obove. For nonferrous moterials ond cast iron use y = 0.4,

NOTE2 .
NOTE 2 - For seamless pam vse

NOTE 4 - The value of y'
GENERAL NOTES: See Ua'gn ﬁvtlc MNE.65 Pipe Line Sizing « for specific information.

Té’i!' ¢
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STANDARDIZED WORK SHEET

PIPE WALL THICKNESS AND
SCHEDULE DETERMINATION

EBASCO SERVICES INCORPORATED

MECHANICAL-NUCLEAR ENGINEERING

WORK SHEET

MNE-WS-16

cueny CARCUYNR _Pow e KL &/6H 7  co.
STATION ‘

rROJECT EARON __HARRLS N CLLAR Pot iR LT,
i ﬁ;‘:.ﬁ‘l““"- 7 DATE 6"2:84 p
CHECKED S EL DATE A N A 34
App.ovzo (SUPCAVISONR) l )‘r (A DL?T! 2 [e,_
«38-16 R % Y (2D
e O BY Ermd 3T /gf
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-

sYsteR

REACTOR COOLANT

£ LIST

REVISION

CAROLINA POWER 8 LIGHT CO

18

STRESS
INS- ANALYSIS
I ULA- ~-==ce-=-
S TION SEIS THER
1_GRP. -MIC.-MAL
8 I-H YES
¢ I-H YES
c 1-H YES
8 1-H  YES
c I-H YES
c 1-H VYVES
e 1-H YES
c I-H YES
c 1-H VES

UNIT #1 SHEARON HARRIS NUCLEAR POWER PLANT
IDENTIFICATION PIPE WALL . MAX1MUM PRES SVS
eseccceccccaceccaac-  THICKNESS OPERATING DESIGN STD. HYDR
€S NOMINAL OR SCHED. 1DENTITY , PIPE CODE---=--=-= ===c-cca- OR  TEST
AY SIZE CHANL 8 =nceBssss sessfhsnse nese8sass PRES TEMP PRES TEMP ANSI PRES
T E_NO._ SPEC_0.D RIAL _PSIG (F) P (F) RATG PSIG
o0 sEesn -‘-..-.. C117) - ey le ONRRwaEn » PEmAaS @© E R ¢ ] [} -
1 RC 29 1SN ASME 111 2485 644 2485 650 106
: 1
1 RC 3t 25N ASME 111 2485 588 2485 6%0 3106
. . 1
1 RC 27 $/2  AaSN ASME 111 2485 %89 2485 630 3108
1 :
1 RC 29 4SN ASME 111 2488 644 248% 6€%0 3106
1
1 RC 31 SSN ASME 111 248% 588 2485 650 3106
1
1 RC 27 1/2  esB ASME 111 2485 589 2485 €50 3108
1 .
t RC 29 . TSN ASME IIT | 2483 644 2485 650 3108
1
1 RC 31 | 8sSN ASME 111 2488 %588 2485 6%0 3108
B . '
1 RC 27 1/2  9SN ASME 11t 248% %89 248% 650 3108
1
tRC © 10SA  SCH 160 ASME III  SS-1 2485 644 248% ea 1500 23108
. 1 A-376-304 e

"

Ri B TN 726 [poenp

et UED B Frsseqs 7/30/P” ﬁ'

YES

{'Eil’" -, 653

(02/29/1984)
REPURT
UNIT #1 SYSTEM RC
R
€
REMARKS v
*eROBw TR e sveaes LAl X AN-T]

LOOP 1 REACTOR COOLANT HOT L
£G

FURNISHED BY WESTINGHOUSE 29
*“ID WITH 2.33"MIN WALL

LOOP 1 REACTOR CODLANT CROSS
OVER LEG

FURNISHED BY WESTINGHOUSE 31
10 WITH 2.48°MIN WALL

LOOP 1 REACTOR COOLANT COLD
LEG

FURNISHED BY WESTINGHOUSE 27
51D WITH 2.21°MIN WALL
LODP 2 REACTOR COOLANT HOT L
€G

FURNISHED BY WESTINGHOUSE 29
*“ID WITH 2.33"MIN WALL

LOOP 2 REACTOR COOLANT CROSS
OVER LEG

FURNISHED BY WESTINGHOUSE 31
*“1D WITH 2.48°MIN WALL

LOOP 2 REACTOR COOLANT COLD
LEG

FURNISHED BY WESTINGHOUSE 2
7.5°1D0 WITH 2.21°MIN WALL
LOOP 2 REACTOR CODLANT HOT L
€G

FURNISHED BY WESTINGHOUSE 29
10 WITH 2.33°MIN WALL

LOOP 3 REACTOR COOLANT CROSS
OVER LEG

FURNISHED BY WESTINGHOUSE 31
1D WITH 2.48"MIN WALL

LOOP 3 REACTOR COOLANT COLD oo
LEG
FURNISHED BY WESTINGHOUSE 2
501 2

LOOP {1 HOT LEG INLETTO SIS M 0O
1 & LD HO RECIRC

o«

{




i

&

L2 264 19 0/2d>

=~
SYSTEM RC
REACTOR COOLANT
UNIT #1
IDENTIFICATION
C'S NOMINAL
AY SIZE CHANL &
TS (IN) LINE NO
\\A'@- Se nemzms ssanesns
f2rarc  a/4 115
-\\A'(f{)’t RC 12 125A
v (ALK 135N
1 RC 1 14SN
1 RC 9 155N
\AE%}?yt RC 2 18SN
A
\\l}b’i 2RC  3/4  17SN
2RC  3/4 18SN
2RC  3/4 195N
2RC  3/4 20SN
\\&%’1 RC 3 21N
\A{(S*)' 1Re 2 225N
A'( 1Re 3 235N
4

SCH

PIPE WALL
THICKNESS
OR SCHED.
SPEC 0.0

SCH 160

SCH 140
160
160
160

160

SCH
SCH
SCH

SCH
SCH
SCH
SCH

SCH
SCH

SCH

160

160

180

160

teo

160

1)

7 AVl #2e(gs

IDENTITY PIPE CODE

sessflizses wvenficane suszfonse

CLASS

" ASME
2
ASME
ASME
1
ASME
1
ASME
1

ASME
1

ASME

ASME

ASME

ASME

ASME

ASME

ASME
1

111

111
111
111
111

111

111

11t

111

11

111

111

CHetKED ¢ Zr/deds 7/3°

ab‘a?/ﬁ,

/2/?

MATERIAL
sesssanss
S5-1
A-378-304

$5-2
-376_316
§5-1¢
A-376-304
$5-1
A-376-304
55-1
A-376-304
5$5-1
A-376-304

$S-1¢
A-376-304

$8-1
A-378-304

$S-1
A-3768-304

§S-1
A-378-304

S$S-14
A-376-304

$S-¢ -
A-376-304

S$S-1
A-376-304

5 )

MAXTMUM
OPERATING

PRES
PSIG

24883

2485
2483
248S
2483
2483

2483

2483

2483

2483

2485

248%

2483

3
'

LINE  LIST

CAROLINA POWER & LIGHT CO
SHEARON HARR1S NUCLEAR POWER PLANT

PRES

DESIGN S7D.
OR

TEMP PRES TEMP ANSI

(F) PSIG (F) RATG

L 2 k1 '-_'_ R EEES

644‘2:22_ 622 hSOO

644(5235 650 [1500
644 IAB -T‘=
e —————————

644 2485 650 1500

644 2485 6%0 1500

844 _4_8,5__35;\1500'

SYS

HYDR

TEST
PRES
PS51G

3106

3106
3108
3108
3108

588 24895

$88 248S

$88 2483

588 2483

650 1500 3108

€50 1500 3106

€50 1500 3106

630 1500 3106

816 \2485%
588 2485

588 2483

£59|1500 3106

650 1500 3106

A

630 1500 3108

Mot Appuicspie o

- -ure T 2
-

EXAHDLE u)cr:»&(ee-i.,

o

\
]
REVISION 18 (02/29/1984) PAGE 654
REPORT ¢
UNIT #% SYSTEM RC
STRESS
INS- ANALYSIS
ULA- -==--- .-- R
TION SEIS THER . €
GRP. -MIC -MAL REMARKS v
SESY ESED SFNT SETHANSIARISYESCESVPNSRNPIEISNErY wS
B 1-H YES LOOP 1 HOT LEG TO Pl 405 AND 00
PT 403 .
1 VALVE 2 RC V 1sa 13
8 f-H YES LOOP 1 HOTV LEG QUTLET TO RHR 00
SYSTEM
~F Loald 1t HYT LEG GUTLET™TU RCS6G
RTO .
B 1-H4  YES LOOP 1 HOT LEG OUTLET TO RCS 00
RID
8 1-H YES LOOP t HOT LEG OUTLET TO RCS 00
RID -
] I-H YES LOOP t HOT LEG QUILET TO RCS 00
RTD
BUTT WELD ENDS
1 VALVE 1 RC V. 2SN 13
1 VALVE § RC V 109SN 13
c 1-H YES LOOP { CROSSOVER LEG TO FLOW 0O
+  TRANSMITTER 416
1 VALVE 2 RC V 35N 13
c 1-H YES LDOP 1 CROSSOVER LEG TD FLOW 00
< TRANSMITTER 415
t VALVE 2 RC V 4SN. 13
c 1-H  YES LOOP t CROSSOVER LEG TO FLOW 0O
TRANSMITTER 414
1 VALVE 2 RC V SSN 13
c 1-H  YES LOOP 1 CRDSSOVER LEG FROM FL 00
OW TRANSMITTER RETURN °
1 VALVE 2 RC V 6SN 13
8 1-H YES LOOP t CROSSOVER LEG INLET T 00
0 RCS RID
t VALVE 1 RC V SO1SN 13
1 VALVE § RC V 5405N 13
c I-H YES LOOP 1 CROSSOVER LEG ODUTLET 00
TO WPS RCDT PUMP
1 VALVE § RC V 7SN 13
1 VALVE t RC V asN 13
c 1-H YES LOOP § CROSSOVER LEG TD CVCS 0O
NORM LTON
1 VALVE 1 RC V SO00SN 13

v

s

-

; ﬁ% "“ 1% e



8y

cuent _C-ARoLINA PowE R ‘i LIGAT cm-\Pl\\v!

EBASCO SERVICES INCORPORATED

eare 80-0
€S oate V= 23-¥Y

ML A P G v |

T sweer 1 or
(!{Z - .
cuxo. oy 1" oparve .._Q_'__(ﬁ_:g ‘1

orsno G418, 332 OfT 5738

prosecr SHEARS W HARRLY NUCLEAR Powel PunaTt

susseet MM WALL THICXNESS CALCULATION FOR LINE  SEe ATTACHED Lihe LIST

PbRPoSKE :

THE PUOEPGIC OF THIS CALCYLATON 1S TO VERI\FY THE
. RuNtmad] wale TRiC¥NSS ?-EQ\)\R\‘\'\WT/¢°RV.QHQN
ALLOWRANCE FOR SUAJECT Liwg,

RC FeRENCE

) EBASCT SREeC\FICATION CAR-SW- M-3= Rov. 1s

JLNE L\ST daA® 1364 -BO70 wev. |7

3 Nue—ws-lb PiPre WALL TH\CRURS 1‘ SCHE DULE DETTRNINATISN
W

Pb\\-t'ﬁ PIPING €oDC ANSI 83y |97 THRL 51473 >
Vo e N Py
N ANCD ?\Pu\lc‘. eamTme G €0, No. 10 ( rev., June ! tQ‘H)

6) ASME Scetien WL 197¢ €D e S 1373

Cone.ln Slom )

/- 'éuom 1S ADEQUIATE,
ozou” !
2. ALLOWANCE 2 CORPN/ON IS 2 -,

NO{ APPLICABLE 0 EXAMPLE wOeb(suEéT.

-
Ey

581/8-81
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- 1 ace ' Skr o ye o~ €71
. EBASCO SERVICES INCORPORATED e (.\\_C‘/_ 80/‘-0 !
By C3 - oareds -7t . SHEET 2 oF 3
CHKD. BY 4’3L_ DATE l ’Q "g "{ OFs NO. &ArE, 332 DE:;': S30

cuent CAROLINA Powtl T LIGHT comPAanY

prosect _SHEARoH HARRIS NUC LtAR Pewa PuANT
sussger MALN WAl Thiorwl) QAU UATion Fo@ LIME  SEe ATIRCAED L€ LT

reor efeeteuce (L)

@ .bhﬁ__; PDO —
2(se+Py)

. 17X .o
7.((87 v (1) -f(n')(_‘f)

t w™

tw = 00,0378

@ (2} DeTerrime A | corrosidN ALlowhined !
A=t x50 -t Feor RerFerence (2) ¢ ()
e usy '

t = (0.290
A.—: 0.2§0 x 10 — 0.038{ (e \.W\‘)

A= 0.2480 — 0 .038(

A p 0.7,061"'-

$81/3-81

w : * QZ/o.al,,// gg z7




- ) e gy —— OU'U

+ SYSTEM LINE DESIGNATION NO, _SEE ATTRSHED Line W\3T
| p . oesion pressurE, Psic 175 °
T . DESIGN TEMPERATURE, F 128
! PIPE SPECIFICATION & GRADE AC.',SQZ’..Q
@j . ALLOWABLE STRESS, PSI *° . /¥, €YD .
D - OUTSIDE DIAMETER OF PIPE, IN. .68
C - ALLOWANCE FOR MINIMUM STRUCTURAL STABILITY * -—
y « COEFFICIENT " o.¢
' o MINIMUM PIPE w:t_._z._'r_ul?f_rﬁs_s, nj. (su_rjore 2) o, 039 o
1, « NOMINAL WALL THICKNESS, IN, (See NOTE 3) 0.180 T
+ FIRST STANDARD SCHEDULE T_H-:E;«;s:-s-ouu T OR GREATER THAN *n
SCHEDUL € (CORRESPONDING T0 ')
SCHEDULE SELECTED ‘ s/¢o
1D « INSIDE DIAMETER OF PIPE, IN. (See NOTE 1)
C . ALLOWANCE FOR MINIMUM STRUCTURAL STABILITY *
y +COEFFICIENT **
' » MINIMUM PIPE WALL THICKNESS, IN. {See NOTE 2}
'n « NOMINAL WALL THICKNESS, IN. (See NOTE 3) .
's . FIRST STANDARD SCHEDULE THICKNESS EQUAL TO OR GREATER THAN 'y
SCHEDULE (CORRESPONDING TO '5)
SCHEOULE SELECTED - [
se either of the following equations to determine 'm:
) BASED ON OUTSIDE DIAMETER : BASED ON INSIDE DIAMETER (See NOTE 1)
e C e R A

* « C= Allowonce for minimum structurol stabiliny

= 0.065'° for 1/2 10 3.1/2 inch nominaol pipe size
= 0,000 {oc 4 inch nominol pipe size ond lorger  ~
** ~ SE x Maximum gllowable stress in moterial due to intemal pressure ond joint efficiency, ot the design temperature, psi.
B = 038" for pipe ordered to specified mochined 1.D, with topered bocking ring ond extruded pipe specified

by 1.D. with rapered bocking ring.
= 000" for the obove pipe with flot backing ring or other types of pipe with ony Design Guide M-4 bocking ring.

**" =y =Acoeflicient hoving volues as follows: (See NOTE 4) .
TEMP. F 900 AND BELOW 950 __looo _loso 1100 1150 AND ABOVE
Farritic Steels 0.4 . 0.5 0.7 0.7 : 0.7 _ 0.7
Austenitic Steels 0.4 0.4 04 0.4 0.5 0.7

NOTE 1 « Use mazimum possible inside diameter with ol it roleronces an wall thickness ond outside diomerers, except !‘or pipe ordered
to specified mochined 1.D. and eatrvded pipe specified by 1.D. whaere rote 8, porograph 4, of Design Guide MNE-4S govems.

NOTE 2 - The pipe wall thickness uqmud {or 0 given pressute-femperature condmon increases as pipe size mcnans.
NOTE 3« For seamless p:po vse -6-"7 26or any size of plote pipe, odd 0.010 inches to the colculated *m te obtain ™n. .
NOTE 4+ The volue of "y® may “ber tnrovpofcvfd between SO F volues shown obove. For nonferrous materiols ond cast iron vse y s 0.4,

GENERAL NOTES, See Du-gn Guide MNE-6S5 Pipa Line Sizing « for specific information.

A} o
Cvl.t:n'r QS LL A P ‘E" L\QUAT Cuepv e ‘\“;/ S“‘Eﬁ 3 Iy 3
F34 N : STANDARDIZED WORK SHEET
‘ ' PIPE WALL THICKNESS AND
sosect SHERGON WARTIY WHSCLEAR Tow I PrANT SCHEDULE DETERMINATION
b T ".C‘:‘S‘ T oare X2 ¥4 E£BASCO SERVICES INCORPORATED
CHECKED Al oave & b -84 MECHANICAL.-NUCLEAR ENGINEERING
WORK SHEET MNE.WS.18
APPROVED DATE

e @ z/0.8) piz & 27




i | ' Cpr Wi ©F €7

- EBASCO SERVICES INCORPORATED caLe P
SHEET ‘ OF 3
orsno. 418 332 PELS: 53¢

€S oare 1= 23-%¥
Gl
{ CHKD. BY DATE Z’O—F“/
6 Cagouinp PowE < LIGAT CoriPANy

ay

CLIENT
prosect SHEARSH BARALY NUCLEAR Powe PLANT

sumecy MU WALL TRICXNESS CALCULATION FOR LINE SEe ATTACHED LiNE LIST

POURPOSE
TRE POURLGIC OF THIS CALCULATON 1S TO VERI\FY TWE

HINIMOM WALL TRICENSS ReEQuIRCHENT / oRpaiton
BLLOWANCE Fo@ suaJecy Liwg,

RC FeRoNCE

) EBASCT SPec FIiCATION CAR-SH- t-3T Rov. 16

2 LINE L\ST ¢aAR 1364 -BO70 wev. |7

3) MUE-WS-14 Dipe WALL THCKUERS £ SCHE DUWLE DETERMINATION
1971 THRL 51473

Rev. Jone 1,1974)

§) Pawep PIPIMG CODE ANSL B31.)
5) NAVLD PI\RPING CATRLL G €D, NO. 1O

¢) Aste scemien TL 1971 €D -mMev S 1973
[{}

G CoMe. Lo S0 ¢
/- Ewem 1S ADEQUATE,
o YA Lt ..

2. ALLOWANCE 2 CORRNION IS Ll —w

NOoT APPLICABLE 0 EXAMPpLE vJOEKéﬂéer;

§2/0.8l , /3 of 27
— 7 U

$51/8-81




— - aw o « »se ty . SNZ U 9 (’: 6 7
EBASCO SERVICES INCORPORATED apLe. 80P

oY 4.3 oare L2 2¥ -1t . sneer & oF 3
CHKD. BY jb DATE A "l( "?‘4

, ors o, &4/F. 332 OET 530
cuent _CAROLINA Pewer T LiGnT cerPANY

@ prosecty SHEAReM HARRS Nuc LR Ve PuanT
susseeT MM WALL THiexnwed) CaLau AT -F'—:-g’_- LI\ME SEC ATIR<AED LE LY

oo efperence (6 )

@ .bm = P DC: —
2.(Se+Py)

- 175 X ¢.5D

) 2(es, (Kot

L4

tw = O.0%)"

@ (2) DeTenriine A | coreosi®N ALlowiwad !

A=txsy -t Feamt Recercnce (2) £ (5)
B CURNTS o . ‘4 . '

+t = 0.237
A= 0037 XF1T- 0.026] " (lme i)

1 1]

A 0.1074 -~ 0.0%20 |

o‘(i'l?_"

P
L

' I

581/0-81

§2/0.8) p /4/% z7



T —————— . " " 2 LINE WL h1GiT A T 10l M. i B RS e LT NE LAY T
. :-oesmu pésssun; PSIC 17§
v T. Ot‘slGN TEMPERATURE, F } 123"
‘| "PE SPECIFICATION & GRADE 'Aaﬁ,'c’,_@_
| SE - ALLOWABLE STRESS, PSI ™" {5y S0
< OUTSIDE DIAMET ER OF PIPE, IN. #.50
C - ALLOWANCE FOR MINIMUM STRUCTURAL STABILITY * —_—
y - COEFFICIENT T° 0.4 _
';m « MINIMUM PIPE WALL THICKNESS, IN. (See NOTE 2) 0,02 6
1 o NOMINAL WALL m.nan'ess, IN. (See NOTE 3) 0.237 T
', « FIRST STANDARD SCHEDULE 'rmg;w—s—s-e.ouu. 70 OR GREATER THAN '
SCHEDUL € (CORRESPONDING TO Y5 :
SCHEDULE SELECTED 5/ 40
1D « INSIDE DIAMETER OF PIPE, IN, {See NOTE 1)
€ « ALLOWANCE FOR MINIMUM STRUCTURAL STABILITY *
| y « COEFFICIENT *™
? s MINIMUM PIPE WALL THICKNESS, IN. {See NOTE D) ) )
fn « NOMINAL WALL THICKNESS, IN, (See NOTE 3)
's « FIRST STANDARD SCHEDUL E THICKNESS EQUAL TO OR GREATER THaN 'n .
. SCHEDULE (CORRESPONDING TO %)
. SCHEDULE SELECTED “ ’ ]
se either of the following equotions to determine 'm: )
BASED ON OUTSIDE DIAMETER BASED ON INSIDE DIAMETER (See NOTE 1)
tme =20 4 C ‘n =P2IDs2SEC+ 2yPC . g

2 (5E ~ Py)
- C= Allowonce for minimum structurol stobility
= 0.065'° for 1/2 10 3.1/2 inch nominol pipe size
= 0.000 (or 4 inch nominal pipe size ond larger
** « SE = Maximum ollowable stress in matecial due to internal pressure ond joint efficiency, ot the design temperoture, psi.

2 (SE + Py~ P)

B8 = 038" {for pipe ordered 1o lpocuf:od mochined §.D. with 10pered bocking ring ond extruded pipe lpacnfud
by 1.D. with topered backing ring.
= 000" for the obove pipe with flot bocking eing or other types of pipe with ony Design Guide M-4 boclunp ting.

" my = A coeflicient having values as follows: (See NOTE ¢}
TEMP. F 900 AND BELOW 950 1000 " 1050 1100 1150 AND ABOVE
Ferritic Steels .0.4 0.5 0.7 0.7 0.7 0.7
Avustenitic Staels ~ 0.4 0.4 0.4 0.4 0.5 0.7

NOTE 1 - Use moximum possible inside diometer with all i1s roleronces on wall thickness ond owtside diometers, except for pipe ordered
to specified machined 1.0, and extrvded pipe specified by 1.D. where note 8, parogranh 4, of Design Guide MNE-45 qonmn.

«OTE 2 - The pipe wall thickness required for o given pressure-temperature :ondmon increases os pipe size ln:nc:n.
NCTE 3+ For seamless p-pt vse :for ony size of plate ’:p', odd 0.010 inches to the colculated *m te obtain 'n. .
NOTE 4 » The value of “y® may be cm.cpelcv.d Between S8 F volues shown obove, F For nonfarrous moteriofs ond cast iron use y = 0.4,

GENERAL NOTES. See Desipr Guide M,NE-és Pipe Line Sizing « for specific Informanon.

A Y ° 3
cuens CALOLLNA Pows il §, LAGWT C\Mor\r\:/ Spext 3 oF 3
ST, N STANDARDIZED WORK SHEET
PIPE WALL THICKNESS AND

- prosect SHERRSN HARRIS NNCLEAR Tow i PVANMT SCHEDULE DETERMINATION

B 5 uf:?:. T oate \° 2499 EBASCO SERVICES INCORPORATED
@,“ oare 2 % =&Y MECHANICAL-NUCLEAR ENGINEERING

APPROVED oavE ) WORK SHEET MNE-WS-16

IBUPLAVIBOR}

§ 2/0. 8) /o/{% z27
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[a2Y pate _t=23-%¥ sueeT

CHKD. BY [L’p DATE 2 - 9 -r‘/ " OFsS NO._G—%lg' 33z Dt:;: 53Q

cLeNT _CAROLINA POl S LIGWT Conbhsy

prosect SHEARO W HAREALY MUCLCAR PoOwet PlhnT

sumsger MM WALL THICXNMESNS CALculATIon FOR LINE  SEe ATTARCHED Like LUIST

PURPOSKE .
THE PUCPGIE OF THIs CALCULATION 1S TO VER\EY TWE

MINIMUM WALL TRICENSS ReQuiRenent / CoReasion
ALLOWRNEGE FOo SuEJECT Liwe,

Rc FereNcE !
) EBRSCT STECNFICATION CAR-SW- -3 Rov. i&

JLne L\ST caAR 1364 - BO7O v, |7
3) MUE-WS-14 Pioe WALL THICKURS 4 SCHE DULE DETERMINATISN

4) Powee PIPING €oDE ANSL B3y 1971 THRL S1473

NAVCD PLIPING CNTALL G €0. NO. 1o ( rev. June l,\‘"‘t)
4) ASMeE Steqiey T 1971 €D eV S 19773 )

Cone.Lu Sion ! .
/- Cwap 1S ADE QUATE,
2. ALLOWANCE R CORRNIN /S

0. 0§¥ ",

oy sppricksie o wimpe WoekeieeT,

<G . H2)0.8] p/6 o 27
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cuent _CARSLINA Pewel T LIGHT cemPany
pno:zz:v SYraften HARRIS NUC LLAR. POWal PuanT

i EDAITS LR ey iCUnTURA T 2D apLe Sl '~
3 A .
LAy &) ons_tﬂ_ " . SHEET Z o 3
_,{, -?l‘ s 3, DEPT. c X
CHKD. BY _ﬁﬁ_ oAT:_Z‘__ ors no. & Y7¥, 332 no 53¢

sussect MR U ALl TdickwEll Ca LU ATIoN Foix LIME  SEE ATIRCAED LnE_UNT

TRoM BE Eevnmde (_6)

" 2(se+Py)

't'm = 125 X /-3/»)'- ©.065
2(r s () pE75K-+)

dtw = 0.0076" +0.065 = 0 0726"

(2 Detenrvune A, ccrRosi®N AllowhiwaE !
A =tx.z75 -t FRoMt RecFereNce (2) ¢ (5)
Lae wsY N

~ t = 0./?79
A= 0479k -7 7 0.073 (e LisT) ’

A= 0.i1566 - 0.073

A: o.ogir "

(X3
«

§2/0. 81 pl7o»é 27
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- e o 5 1rs

SYSTEM e LINE DESIGNATION NO. _SEE ATTACKED Linie W\ 3T
P . DESIGN PRESSURE, PSIG 73"
T - DESIGN TEMPERATURE, F Wike
| IPE SPECIFICATION & GRADE 3l a
E - ALLOWABLE STRESS, PSI ™ . (3, €YD
D - OUTSIDE DIAMETER OF PIPE, IN. (-315
C « ALLOWANCE FOR MINIMUM STRUCTURAL STABILITY * 0,065
! y - COEFFICIENT T° O,
g "m « MINIMUM PIPE. WALL Tmtin_(_NEss. IN. (See NOTE 2) ) 0,673 -
| T o NOMINAL WALL ;-ulac;'-stss, IN. lS"_N;-T—E 3 o9 | | T 1
: !« FIRST STANDARD SCHEDULE THICKNESS EQUAL T0 OR GREATER THAN 'n )
! SCHEDULE (CORRESPONDING TO '3 ) .
5 SCHEDULE SELECTED S /¢
; 1D « INSIDE DIAMETER OF PIPE, IN, (See NOTE 1)
i C - ALLOWANCE FOR MINIMUM STRUCTURAL STABILITY *
i y < COEFFICIENT *™
‘ ¥« MINIMUM PIPE WALL THICKNESS, IN. (See NOTE 2) )
! 'n » NOMINAL WALL THICKNESS, IN. {See NOTE 3)
i | 's - FIRST STANDARD SCHEDULE THICKNESS EQUAL TO OR GREATER THAN 'y
' . SCHEDULE (CORRESPONDING Y0 ') - .
SCHEDULE SELECTED [
se either of the following equations to determine 'm:
BASED ON OUTSIDE DIAMETER BASED ON INSIDE DIAMETER (See NOTE 1)
't raEs A C L Nrxy ey

! * = C= Allowance for minimum structural stability

= 0.065'° for 1/2 10 3-1/2 inch nominal pipe size
= 0,000 for 4 inch nomina! pipe size ond larger
** = SE= Moximum allowable stress in moterial due to internal pressure ond joint efficiency, ot the design temperoture, psi.

B = ,038° for pipe ordered 10 specified mochined 1.D. with topered backing ring and extruded pipe specified
by 1.D. with topeted bocking ring.

= .000" for the cbove pipe with flat backing ring or other types of pipe with ony Design Guide M.4 bocking ring.
=y mAcoefficient having volues as follows: (See NOTE &)

TEMP. F 900 AND BELOW 950 1000 1050 1100 1150 AND ABOVE
Fersitic Steels 0.4 0.5 0.7 0.7 0.7 0.7
Austenitic Steels ; 0.4 0.4 0.4 0.4 0.5 0.7

NOTE 1 - Use moximum possible inside diameter with all its taleronces on woll thickness ond outside diometers, except for pipe ordered
to specilied mochined 1.D. ond extruded pipe specified by 1.D. whete rote 8, porograph 4, of Design Guide MNE-4S govems.

NOTE 2 - The pipe wall thickness requited for o given pressurestemperoture condition inctecses os pipe size increases.

NOTE 3 - For seomless pipe vse '6.'?73' sfor ony size of plate pipe, odd 0.010 inches te the calculated *m to obtain 'n . .

NOTE 4 - The volue of “y* may'be.interpolated batween 50 F volues shown obove. For nonferrous materials ond cast iron use ys 0.4,

GENERAL NOTES. See Design Guide MNE-65 Pipe Line Sizing « for specific information,

. ‘ °'—
cuient SAOLLNA Pesriz € LIGUT Csmpmr\y SHext 3 oF 3
ST W ) STANDARDIZED WORK SHEET
‘ PIPE WALL THICKNESS AND
prosecT SNERARON AR RIS WHCLEAR Towe. QVANT SCHEDULE DETERMINATION

7T ;-.e‘.':};- T oare V- 24 'Y‘-f EDASCO SERVICES INCORPORATED
MECKED af— OATE 2-GC-%Y MECHANICAL.-NUCLEAR ENGINEERING
. i WORK SHEET MNE.WS.16
AP"OVKD isysgavison) OA?t
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'iiii!TEM"‘

FIRE PROTECTION

UNIT #1
IDENTIFICATION
C 'S NOMINAL
AY SIZE CHANL &
TS (IN) LINE NO
CJ\LC S ¥ SUSERS EERFEREN
P 118SN
8-0-2FF ¢ b
BO-P 2FF 4 1195N
2 FP 1 120SN
Q 2 FP 1 121SN
20 BFP 3 122
F 8 FP 3 123
80-Dsrr s 124
80-F8 FP 3 125
‘(8 FP 4 126
80-E\s rp 4 127
BFP 4 128

.
.

25619 13002

V‘

PIPE WALL
THICKNESS
OR SCHED.

SPEC 0.0

SCH

SCH

SCH

SCH

SCH
SCH
SCH

SCH
SCH

SCH

SCH

40

40

80

80

40
40
40

40
40

40

40

IDENTITY PIPE CODE

szasfizsen sssafeauz auzzfizmns

CLASS
ASME 11l
2

ASME 111
2

ASME 111
2

ASME 111
2

831.1
831.1
83t.1

831.1
831.1

831.1

B831.1

a!&' ©oLIsT

CAROLINA POWER & LIGHT CO

MATERIAL PSIG

CS-1
A-106-GRB

CcS-1
A-106-GRB

CS-1
A-106-GR8

Ccs-1
A-106-GRB

CS-2
A-53 GR8
CS-2
A-53 GRB
€5-2
A-53 GR8

CcS-2
A-53 GR8
CS-2
A-53 GRB

CS-2
A-53 GRB
€s-2

A-53 GR8

160

160

160

160

160
160
160

160

160,

160

160

SHEARON HARRIS NUCLEAR POWER PLANT

HAXTMUM
OPERATING

PRES TEMP

(F)

105

105

105

105

105
105
105

105
105

105

105

175

175

175

175
175

175

175
175

175

175

TEMP
(F)

125

125

1256

125

125
125
125

125
128

125

125

PRES

ANSI
RATG

150

150

150

150

150
150
150

150
150

150

150

SYS

HYOR
TEST
PRES
PSIG

219

219

219

219

240
210
210

210
265

265

265

REVISION

INS-
1 ULA-

S TION SEIS THER

I GRP.

.Jor AppPLicABLE 1o EXAMPLE, \,doz.t(euzér:_

<
(12/01/1983) @p; 459

17
REPORT |
UNIT #1 SYSIEM FpP
STRESS .
ANALYSIS =~ D g
_________ P O o
€
-MIC -MAL REMARKS v
ERXTE EEZSN EEEEZISIIEEZIEIEEEITIETIEREIEITERIY i ¥ ]
1 YES FP TO CONTMT BLDG SPRINKLER 00
SYS
1 VALVE 2 FP V 45SA 13
t VALVE 2 FP V 46SN 15
1 YES FP TO CONTMT BLDG 00
1 VALVE 2 FP V 44SA 13
1 VALVE 2 FP V 48SN 13
1 YES FP TEST CONN 00
1 VALVE 2 FP V 47SN 13
1 YES FP TEST CONN 00
SD NO HDR TO SPRINKLER SYS IN 1t
CONTMT BLDG
SD NO HOR TO SPRINKLER SYS IN 11
CONTMT BLDG ~
SD NG HDR TO SPRINKLER SYS IN "
CONTMT 8LDG
1 VALVE 8 FP V 249 13
. SD NGO HDR TO SPRINKLER SYS IN 1"
CONTMT 8LDG
SD NO FP RISER IN CONTMT BLOG 1"
COL 19,POST SSE STANDPIPE
1 VALVE 8 fP V S0 - 13
SO NO ‘FP RISER IN CONTMT BLDG 11
COL 12,POST SSE STANDPIPE
1 VALVE 8 FP V 51 13
SO NO FP.RISER IN CONIMT BLDG 11
COL 4,POST SSE STANDPIPE
t VALVE 8 FP V 52 13*
t VALVE 8 FP V 250 13

it

A




17 )
;. system LomPonent Coo/ios, Wwafter / LINE DESIGNATION no? Calousotjon &5 A

- . e L Lot o

P - DESIGN PRESSURE, PSIG " /50 s
DESIGN TEMPERATURE. F 200 °F
i cs~1 ——
PIPE SPECIFICATION & GRADE A-106 6RO |ASMETIL |c fass 2
Q' *  ALLOWABLE STRESS, P§I ™ . {15 o000
. - OUTSIDE DIAMETER OF PIPE, IN. /18,00
L}
C - ALLOWANCE FOR MINIMUM STRUCTURAL STABILITY ¥ -
y - COEFFICIERT *** 0, 4
" L
'm « MINIMUM PIPE WALL THICKNESS, IN. (See NOTE 2) 0,0 596
'n « NOMINAL WALL THICKNESS, IN, (See NOTE 3) 0375

"- FIRST STANDARD SCHEDULE THICKNESS EQUAL TO OR GREATER THAN 'y

SCHEDULE (CORRESPONDING TO 'y )

SCHEDULE SELECTED ST70

2 « INSIDE DIAMETER OF PIPE, IN, {See NOTE 1)

s

€ « ALLOWANCE FOR MINIMUM STRUCTURAL STABILITY *

y - COEFFICIENT ™ » .

!« MINIMUM PIPE WALL THICKNESS, IN. (See NOTE 2

Ta « NOMINAL WALL THICKNESS, IN, (See NOTE 3)

- . FIRST STANDARD SCHEDULE THICKNESS EQUAL TO OR GREATER THAN 'y

3

SCHEDULE (CORRESPONDING TO %) .

SCHEDULE SELECTED

se eoither of the following equations to determine 'm:

BASED ON OUTSIDE DIAMETER BASED ON INSIDE DIAMETER (See NOTE 1)
) ‘__P"_D___',c ' Px 1D+ 28EC+ 2yPC 8
™= 2(SE~ Py) . , ™ T (SE+ Py~ P)
* = C= Allowonce for minimum structural stability ) .

n 0.065°° for 1/2 10 3.1/2 inch nominal pipe size
= 0.000 for 4 inch nominal pipe size and larger
** — SE = Moximum ollowable stress in material due to intemal pressure ond joint efficiency, at the design temperaturse, psi.
B = ,038" for pipe ordered to specified mochined 1.D. with topered backing ring ond extruded pipe specified
by 1.D. with tapered bocking ting. ’
= 000" for the above pipe with flat bocking ring or other types of pipe with ony Design Guide M-4 bocking ring.

*** my wA coafficiont having values as follows: (See NOTE 4) N
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
Austenitic Steels 0.4 0.4 . 0.4 0.4 0.5 0.7

NOTE 1 « Use maximum possible inside diameter with oll its toleronces on woll thickness ond outside diometers, except for pipe ordered
to specified machined 1.D. and extruded pipe specified by 1.D. whete note 8, parograph 4, of Design Guide MNE-6S govams,
NOTE 2 « The pipe wall thickness required for @ given presswre-temperatwre conditien increases as pipe size increases. ’
NOTE 3 - For saomless pipe vae '6.‘5’73' :for any size of plate pipe, odd 0.010 inches to the colcuiated *m te obrain ' . .
NOTE 4 « The valua of “y® may be interpolated between 50 F volues shown obove. For nonfarrous materiols ond cast iron wse y & 0.4.

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

A 3
e 1 CheoLiNA PowEe € LILKT Csoany
4

STATION ' 3 " 'STANDARDIZED WORK SHEET
PIPE WALL THICKNESS AND
rosect SHEARSN AR (Y NUCLERE Tow il eLANMT SCHEDULE DETERMINATION
(\ . = A LTITTIR] DATE (=6~ ?‘f EDASCO SEAVICES INCORPORATED
CHECKED 2 L; DATE [= 2. i MECHANICAL-NUCLEAR ENGINEERING
ADBRMITA ) ~cmm Q Z/O. 8/ P zc%z7'ORK SHEET l MNE.WS.14
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EBASCO SERVICES INCORPORATED

Ry .

..vi‘Z/ 2 2 oave L° ZO*:P SHEET g— or.27
CHXD. BY . oavg Lo L8 =7 ' orsno G418, 332 PEL5 53¢
CLIENT C':-Jm.o\.\mn ?nwe\ﬂ'- 'i LIGWT CorivhNy

prosecT SHEAROH WARRIY NUCLEAR POowe® PubT Caolcettafion  £-65

S
sumoect MU WALL TRICXWESS CALcuhTion Fo” comfenent Cco/ml') L ter

PLRPoSE &
TRE PLEPGIC OF IS CALCULATION 1S TO VER\FY THE
MINIMUM WAL TRICKENES ReQuircnienT/ €oRpasion
ALLOWANAT FO@ SVAJECT Liwc,

RC FeRenCe?
|) EBASCD STEC\FICATION CAR-SH- -3 Rev. s
2 LineE L\ST daA®R 1364 - BO70 tev. \§
3) MUE-WS- 146 Pipe WALL THICKURS 4“ SCHE DULE DETTRMNINATION

- 4) Powe PiPI1uG CODE ARSI B3L.| 1971 TRRL 51473
NAVCLS PIPING CATALE G €0. NO. 10 ( Rev. June l.m?‘*)

c) ‘ASME SeetieN L 1971 €D ~mrv S 1973

COM G0 SIOM &

For Cach Line in this system the dctloul
corrosion Qlfowgnee (s Sreater than YLihe

seecified @/oy-ance, Thece fere, the wal/l

thickness S ddepeaate +or €ach [ine

Mot AppLicApLe 1o EXAMPplE WoRKSUHEETS.
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EBASCO SERVICES INCORPORATED |

‘ —
34 on:._/:_g'_?4_. - suaer‘i._ or;?. ?__
CHKO. BY . /t_ DATE _,' ?:;.'?_{_ OFS NO. DE:;:

CLIENT CAROLINA PeuwERr 4: LIGUT CcotiPaNY i

prosecy _SHERRoH HARR(S Nuc LEAR POWa PLANT Caleifetion A

sussecy M LN WALt THiex wiEsy Qt_c-uu‘{\'mnl =R L\LE

_._F'-FQH Tl S FERTS S (_6)

® tn=_Pb

2(se+Py)
150 % /18
tw = 16/5,000*‘ /5"0.4.—4)
‘twm = .O. og?é', 7

{2.) Detennvivne A , CORROSIDN ALLowhiwnac !

A ,:(-t > 0,975’) -t Fest Recerence (2) £(5)
lmewsy ‘

= 0.375
A =0.375%0.85)-00876  (wenisT)

A=0.238""

G270 81 , 2z o 27
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ce. o

LINE DESIGNATION N, (o /Ces fa frcn €S G

SY.STEM
P . DESIGN PRESSURE, PSIC | /50 £5)
DESIGN TEMPERATURE, F 200 ci:'
PIPE SPECIFICATION & GRADE Sr‘,b’s"sm ASHETIL |¢ fass 3
@ [ SE- ALLOWABLE STRESS, PSI ™ 5 000
D - OUTSIDE DIAMETER OF PIPE, IN. 8625
c. ALLo-rmc'g FOR MINIMUM STRUCTURAL STABILITY * -
y - COEFFICIENT ** O 4
'm « MINIMUM PIPE WALL THICKNESS, IN. (See NOTE 2 O 043
'n « NOMINAL WALL THICKNESS, IN. (See NOTE 3) 0.322 A T
{ 'y - FIRST STANDARD SCHEDULE THICKNESS EQUAL TO OR GREATER THAN '
SCHEDULE (CORRESPONDING TO 's )
SCHEDULE SELECTED sch 40 |-
1D « INSIDE DIAMETER OF PIPE, IN. (See NOTE 1) .
C « ALLOWANCE FOR MINIMUM STRUCTURAL STABILITY * ’
y «COEFFICIENT '™
Y » MINIMUM PIPE WALL THICKNESS, IN. (See NOTE 2)
Tn « NOMINAL WALL THICKNESS, IN, (See NOTE 3)
' . FIRST STANDARD SCHEDULE THICKNESS EQUAL TO OR GREATER THaN ', -
SCHEDULE (CORRESPONDING TO ') i.
SCHEDULE SELECTED " SCh 40

Use either of the following equations to determine 'm:

BASED ON OUTSIDE DIAMETER

«

BASED ON INSIDE DIAMETER (See NOTE 1)

Px D
PO C
™ 3 (SE~ Py) ,
~ C= Allowonce for minimum structural stobility
= 0.065'" for 1/2 10 3.1/2 inch nominal pipe size
= 0.000 {or 4 inch nominal pipe size ond lorger

*

Qm.

Pr1D+2SEC+ 2yPC . g
2 (SE + Py~ P)

=

** « SEw Moximum ollowabla stress in material due 1o intemol pressure ond joint efficiency, at the design temperature, psi.
Bw 038' for pipe ordered to spocll-od machined 1.D. with tapered bockmg ting ond extruded pipe specified

by 1.D. with topered bocking ring.

w 000" for the above pipe with flat backing ring or other types of pipe mth ony Design Guide M-4 backing ring.

*** _y = A coeflicient having volues as follows: (See NOTE 4)
TEMP. F 900 AND BELOW 950 1000
Ferritic Steols 0.4 0.3 0.7
Austenitic Steels 0.4 0.4 0.4

NOTE 1 - Use mosimum possible inside diometer with oll itz seferonces on waif thickness

1050 1100 1150 AND ABOVE
0.7 0.7 0.7
0.4 035 0.7

ond outside diameters, except for pipe ordered

to specified machined 1.D. and estruded pipe specified by .D. whete note 8, porograph 4, of Design Guide MNE-SS govems.
NOTE 2 - The pipe wall thickness requited for o given presswre-famperature condition increases as pipe size menuu.

NOTE 3 - For seamless pipe.use

s for any size of plate plpe, odd 0.010 incheas 1o the celculated 'mte obtaintn. . .

NOTE 4 +» The value of “y® may'be” mulpelcfgd between 50 F values shown obove. For nonferrous materiols ond cast iron use y s 0.4.

GENERAL NOTES: See Design Guide MNE-6S Pipe Line Sizing - for specilic information,

‘ SR
e 7 CHeoOLlNA PowiEt € LIGUT Cutioany . ol
Y

STANDARDIZED WORK SHEET
STATION — PIPE WALL THICKNESS AND
PROJECT 3 Qand (ARSI NUCLEAL Towe. Q\VANT SCHEDULE DETERMINATION
Y 4 r R T T3 - oate L= €-24 EBASCO SERVICES INCORPORATED

S /. e "/S/ MECHANICAL-NUCLEAR ENGINEERING

CHECKED ) DATE
s Q2081 pB QY | e
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T - EBASCU SERViv INCORPORATED '
‘ 4“:‘;;;A_ DATE_I_’.;.:_".'_E# sue:vzg;. 0:27

‘. a«nf.ov/_&_aé.gi. oarel-6-TF ’ OFs No. . "% no
/ cuient _CAROCLINA PoweRr i\ LIGUT corPanY )
@ prosecT _SHEARSH HARR(S Nuc AR Pewert PuANT C‘c:/cq/af/on J<)

sumeer MUIN WALL THioantEsd CaLaud ANTieN fas@ LI\NE ,

Fesn wrremeues (6 )

@ Tt = P Do

2(se+Py)

/s ©(8625)
tw T 2 (5000+ 150x0.4)

‘tw = O. 043 ” s

@ { 2} Detenrine A ) CRRROSION ALlowAinmcedT

A 3-‘5 -t Feort Receronce (2) 2‘(5-)
e nsT
y - = O,'gzl
A= O.322 (0.€75)-0,043 (nwevisT)
" A: O 238"

'0 2/0, &) P 2.406 27
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P - B d
RS -

svs?&u CC. 207 urg's oesicnation NG, (0 /e /g £r04' 65 C-
P . DESIGN PRESSURE, PSIG ’ . /5O
DESIGN TEMPERATURE, F ‘ 2 Qo
PIPE SPECIFICATION & GRADE S:s;{)b 6RE|ASHME T ¢ foex 3
SE - ALLOWABLE STRESS, PSI ** /5000
D - OUTSIDE DIAMETER OF PIPE, IN. ZQO"
C - ALLOWANCE FOR MINIMUM STRUCTURAL STABILITY * —
y - COEFFICIENT *** O, 4
“'.3 < MINIMUM PIPE WALL THICKNESS, IN. (See NOTE 2) 0.099
:,. - NOMINAL WALL THICKNESS, IN. (See NOTE 3) 0,375 ¥

" - FIRST STANDARD SCHEDULE THICKNESS EQUAL TO OR GREATER THAN ',

SCHEDUL E (CORRESPONDING TO 's)
SCHEDULE SELECTED ST

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

C + ALLOWANCE FOR MINIMUM STRUCTURAL STABILITY *

y -« COEFFICIENT ™™ | N

'm < MINIMUM PIPE WALL THICKNESS, IN. {See NOTE 2)

'n « NOMINAL WALL THICKNESS, IN. (See NOTE 3)

| Y. . FIRST STANDARD SCHEDULE THICKNESS EQUAL TO OR GREATER THAN ',

SCHEDULE (CORRESPONDING TO'Yy) . ;
SCHEDULE SELECTED

t

Use either of the following equations to determine 'm:
BASED ON OUTSIDE DIAMETER BASED ON INSIDE DIAMETER (See NOTE 1)
t o —P20 ¢ +  _PxIDs2SEC+ 2yPC |
™* 2(SE~ Py) ) m 2($E+P7-P) *8 |
* = Cx= Allowance for minimum structurol stobility . - . |

= 0.065"" for 1/2 10 3-1/2 inch nomino! pipe size ‘
= 0.000 for 4 inch nomina! pipe size ond larger ) |
** — SEx= Moximum ollowoble stress in moterial due 10 infernal pressure ond joint efficiency, at the design tempercture, psi.
B = ,038" for pipe ordered to spocnlud machined 1.D. with 1opered backing ring and extruded pipe specified
by 1.D. with topered bocking ring.
= 000" for the above pips with {lat backing ring or other types of pipe with ony Design Guide M-4 bocking ring.

-y =A coefficient having values as follows: (See NOTE 4)

L 2, )
P

TEMP, F 900 AND BELOW 950 1000 1050 1100 1150 AND ABOVE
Ferritic Steels ) 0.4 0.5 - 0.7 . 0.7 0.7 0.7
Austenitic Steels 0.4 0.4 0.4 0.4 0.5 0.7

NOTE 1 - Use moximum possible inside diometer with all its toleronces on woll thickness ond outside diometers, except for b.p. ordered
to specified machined 1.D. ond extruded pipe specified by 1.D. whete rote 8, porograph 4, of Design Guide MNE-6S govems.

NOTE 2 « The plpe wall thickness required for o gliven pressure-tempetature condman increases os plpe size mer.c"..

NOTE 3 - For seomless pipe use '6'5’73' for ony size of plate pipe, odd 0.010 inches to the colculated *m to obtain 'n . .

NOTE 4 « The value of “y® may be interpolated between SO F volues shown cbove. For nonferrous materials ond cast iron vse y & 0.4,

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

e 1 CAeOLINA Powemn, i:‘ LAY C\HPl\'\;/ W
STATION ' STANDARDIZED WORK SHEET
orect SUERGON WAREIL MVCLERE Towei QLANT oL s A Tl
oy g-/r B — DATE [ -9-89 €DASCO SERVICES INCORPORATED
cuecxen S/ oarg = 2 MECHANICAL-NUCLEAR ENGINEERING
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EBASCO SERVICES INCORPURATED

By 7 onc.ﬂ.ﬁé’. SMEET =
‘ DE

E.' . -7 N
cHKD. BY __A__ DATE _Z_._.__"_{_:_' OFs NO.

cuent CAROLINA PouwER 'J—. LIGUT corbPany

or;?7_.

PT.
NO

rrosecr _SHEARoM HARR(S Nuc LenR Powa PuLanT

Caléutatiog C

svmecr MUK WALL THicwe Ty ALY ANTien TR LI\ E

14
~

. ¥ror efremence (€ )

@ tw = _PDo
© 2(se+Py)

—_— l5ox2C .
twm T 20i5cp0 ¢ 750 C4))

o

twm = 0099

[2.) Detenrviine A , CORROTIN AllowaiwaE !

A= "E_ - 'k‘..& FRoM ReCenroNCE CZ) %(5')
A\NE UST
y - = 037s
A= (0’ 375 0. 975) - 0.09 (une vist)
r‘? 0.229" . Aecortfoblc

1t

v

6,'2/0.81 P 26 g(,)/ 27







PiFC-65

TEM cC
COMPONEN  QOLING WATER
UNET ¥t
IDENTIFICATION PIPE WALL
-------------------- THICKNESS
C S NOMINAL OR SCHED.
AY SIZE CHANL 8 s==sxBsams
TS (IN) LINE NO SPEC 0.D_
2 E¥ BAITAEAEN EESEETFXE SNEEEARSE
3 cc 18 2SA  STD
e
3 cc 18 3sA  STD
3ccie 4SA  STD
3 cc 18 5S8  STD
N acc 18 6S8  STD
~
c> .
%l ,3cc 18 758 STD
oy
1
3cc 8 10SN  SCH 40
N
N 3 cC 20 115N STD
T OR 3 ¢cC 12 1254 STO
. N _
N 3 cc 12 135A  STD

('EEEILE LISt

REVISH'

CAROL POWER & LIGHT CO
SHEARON HARRIS NUCLEAR POWER PLANT
MAX TMUM PRES SYS
OPERATING DESIGN SID. HYDR
IDENTITY PIPE CODE--===v=~=+ o=cccnce- OR  TEST
=xvsfrans mazazBzzse  PRES TEMP PRES TEMP ANSI PRES
CLASS  MATERIAL PSIG (F) PSIG (F) RaTG ps1G (_alcy/o 0
EEEXETICEIRE REAEEXZAIRE ENEIF EZITE IIFE EYEEN RRTT REISR -::::.-‘::-'.'.:
ASME [3! €S- 108 116 {50 200 150. 188" éﬂf:/?
3 A-106 GRB
ASME 111  CS-1 108 116 150 200 150 188 é;fifQ
3 A-106 GRB
ASME 1I1 cS-1 108 105 150 200 150 188 -
3 A-106 GRB 65-’9
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Shearon Harris Nuclear Power Plant
NRC Question 210.82

The staff has reviewed your response to Q210.77 and finds it acceptable. However, your
response does not necessarily follow from the Westinghouse design specifications. The
problem is that Piping Specification G-678866 is a pipe material specification and does
not control fabrication. The staff believes that the appropriate place to control the
fabrication of a girth butt weld is in the fabrication specification (i.e., specification
G-678843). Thus, the staff recommends that the specification G-678843 paragraph 5.3 on
Butt Welds, be revised by adding a subparagraph 5.3.5 which would reference the
minimum wall requirements in Specification G-678366.

For Example:

15,3,5 The minimum wall thickness at girth butt welds shall not be less than the
minimum wall thickness specified in 3.1.3 of Specification G-678866."

Provide a commitment to revise your specification as suggested above or provide the
basis for assuring that the above requirements have been properly incorporated into the
Shearon Harris facility. AR

RESPONSE:

According to [tem MEBQ210.82, the NRC recommended that the shop fabrication
specification G-678843 be revised’in paragraph 5.3 by adding a reference to

paragraph 3.1.3 of Piping Specification G-678866. This action is being requested in order
to insure that the minimum wall thickness at girth welds made by the piping assembly
fabricator is controlled. The NRC recommends this change made or that Westinghouse
provide the basis for assuring that these requirements have been properly incorporated
into the Shearon Harris facility.

Westinghouse notes that revising the shop fabrication specification (G-678843) to
incorporate the above request is impractical for SHNPP since the purchase order with
the vendor (Southwest Fabricating & Welding Co.) is closed and the hot and cold leg
piping was delivered to the site in 1976 and the crossover leg piping was delivered to the
site in 1981.

However, in accordance with the proposed alternate section, Westinghouse can provide
assurance that the subject piping meets the requirements for minimum wall thickness in
the area of the girth welds as well as the entire piping assembly. The basis is as follows:

1)  Paragraph 2.0 in Specification G-678843 for Shop Fabrication states "The following
specifications, standards, or codes plus addenda form a part of this specification."

2) Paragraﬁh‘z:l.z in Specification G-678843 specifically lists Piping Equipment
Specification G-678866 as an applicable document.

3)  The vendor's (Southwest Fabricating & Welding Company) fabrication drawing show
the following in Note 22 for the different piping assemblies as follows:

Hot Leg Piping Drawings - 29" min. design thickness = 2.27"

Cold Leg Piping Drawings - 27 1/2" min. design thickness = 2.15"
Crossover Leg Piping Drawings - 31" min. design thickness - 2.42"
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‘ 4)  The vendor drawings are consistent with the minimum wall thickness requirements
' as stated in Paragraph 3.1.3 of G-678866. These drawings were submitted to
Westinghouse for review and approval.

5)  The "as-built" revisions of these drawings have the "as-measured"” wall thicknesses
listed in a table at the top of each drawing. These revisions are sent to
. Westinghouse for review and approval prior to shipment of the piping assemblies.

6)  Each piping assembly has a nameplate attached that provides information as to
girth weld location and the measured wall thicknesses at these locations.

7)  Westinghouse QA insures that the vendor's inspection data is valid.

Based on the above, CP&L concludes that the specifications invoked and fabrication/
inspection methods employed were adequate to insure that the piping assemblies
delivered to the Shearon Harris Unit | Site meet the minimum wall thickness
requirements.
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