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August 2, 1985
ST-HL-AE-1316
File No.: G4.2

Mr. George W. Knighton, Chief
Licensing Branch No. 3
Division of Licensing
U. S. Nuclear Regulatory Commission
Washington, DC 20555

South Texas Project
Units 1 & 2

Docket Nos. STN 50-498, STN 50-499
Meeting Notes from NRC MEB Audit
ASME Documentation Review Portion

Dear Mr. Knighton:

On June 26, 1985
Branch (MEB) staff met with representatives of HL&P at the Houstonrepresentatives of the NRC Mechanical Engineering
office to discuss the mechanical design of the South Texas Project
(STP). This meeting was conducted in two portions. Meeting notes
covering the FSAR question responses were previously transmitted to you
in our letter ST-HL-AE-1296 dated July 1,1985 from M. R. Wisenburg toG. W. Knighton. Attached are the meeting notes from the portion of the
meeting concerning review of STP ASME documentation and compliance for
selected mechanical features.

,

This review covered five Nuclear Steam Supplier System (NSSS) scopeitems and four balance-of-plant items. Previous to the meeting the NRC
had reviewed several documents that were transmitted to the NRC.Themeeting on June 26, 1985 consisted of follow-up questions and
corresponding requests for additional documents which addressed thefollow-ua questions. A sumary of the results of each item is providedin Attac1 ment A. Documents requested during the meeting (noted in the
summary, Attachment A) are provided in Attachment B in the order that
they are discussed in the summary.

Attachment C contains a list of attendees.
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If you should have any questions on this matter, please contact Mr.
M. E. Powell at (713) 993-1328.

Very truly .p'urs, f
%w/ Jw-

M. R. Wisenburg
Manager, Nuclear Licensin

CAA:yd

Attachments: A. Sumary of Results

B. Requested Documents

C. List of Attendees
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cc:

*Hugh L. Thompson, Jr. , Director J. B. Poston/A. vonRosenbergDivision of Licensing City Public Service Board
Office of Nuclear Reactor Regulation P.O. Box 1771
U.S. Nuclear Regulatory Commission San Antonio, TX 78296
Washington, DC 20555

Brian E. Berwick, Esquire
Robert D. Martin Assistant Attorney General for
Regional Administrator, Region IV the State of TexasNuclear Regulatory Comission P. O. Box 12548, Capitol Station
611 Ryan Plaza Drive, Suite 1000 Austin, TX 78711
Arlington, TX 76011

Lanny A. Sinkin
*N. Prasad Kadambi, Project Manager 3022 Porter Street, N.W. #304
U.S. Nuclear Regulatory Commission Washington, D. C. 20008
7920 Norfolk Avenue
Bethesda, MD 20814 Oreste R. Pirfo, Esquire

Hearing Attorney
Claude E. Johnson Office of the Executive Legal Director
Senior Resident Inspector /STP U.S. Nuclear Regulatory Commission
c/o U.S. Nuclear Regulatory Commission Washington, DC 20555
P. O. Box 910
Bay City, TX 77414 Charles Bechhoefer, Esquire

Chairman, Atomic Safety & Licensing Board
M. D. Schwarz, Jr. , Esquire U.S. Nuclear Regulatory Commission
Baker & Botts Washington, DC 20555
One Shell Plaza
Houston, TX 77002 Dr. James C. Lamb, III

313 Woodhaven Road
J. R. Newman, Esquire Chapel Hill, NC 27514
Newman & Holtzinger, P.C.
1615 L Street, N.W. Judge Frederick J. Shon
Washington, DC 20036 Atomic Safety and Licensing Board

U.S. Nuclear Regulatory Commission
Director, Office of Inspection Washington, D. C. 20555

and Enforcement
U.S. Nuclear Regulatory Commission Mr. Ray Goldstein, Esquire
Washington, DC 20555 1001 Vaughn Building
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Central Power & Light Company
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South Texas Project
Units 1 & 2

Summary of Results

Main Steam Piping

Comment:

1. Control of Minimum Wall Thickness

Spec. 4LO20PS0100 (Shop Fabrication), 4.3.38., defines what is meant by
" minimum wall thickness". In 4.3.9, wall thickness measurements arerequired to be made. Please provide copies of those documents which showcompliance with 4.3.9 for:

(a) one elbow and one pipe length used in main steam Dwg. 2C369PMS446.

(b) counterbored end of 32 x 30 reducer, Dwg. 2C369PMS446.

Response:

1. A copy of the NPP-1 Data Report for Mark No. 2C369P-MS-1001-GA2-1-A was
provided along with a copy of Ouestion No. 564 from Southwest Fabricatingand Welding Co.

.

Comment:

2. Steam Hammer Analysis

Calc. NO. 2C159RC5038, page 32, indicates that P0 = 5580 psi. This stress
can be calculated by P0 = 1183x27.25 f(30 -27.25 ) = 5580 psi.2 2 2

Page 11 of the calculation lists the maximum operating pressure as 1183 psi.

(a) Does the 1183 psi operating pressure include the pressure wave due to
.the steam hammer?

(b) Please describe the steam hammer analysis; e.g., source (turbine
trip?), maximum moments and their locations, maximum pressures,support loads. (This may be given in C,alculation No. SN179RC9904; if
so, please provide a copy of it.)

Response:

2. In response to Item (a), it was stated that the 1183 psi operating pressure
does not include the pressure wave due to steam hammer.

In response to Item (b), a copy of Calculation No. SNN179RC9904 without
appendices was provided. A hand calculation showing the maximum pressure
caused by steam hammer was also provided.

3742c/0147c
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,

Main Steam Supports

References
'

Calc. No. 2C159RC5038 (Pipe Calc.)
SWG. No. 2C369PMS446 (Dwg.)
Calc. No. JC-MS-9001-HL5016 (Support Calc.)

Comment:

1. The Pipe Calc., page 43, indicates a support MS-1001-HL50ll at Data Point
128. The drawing identifies the support at Point 128 as HL-5016. Is the
correct identification HL50ll or HL5016?

Response:

1. It was agreed that a data point versus mark numbers inconsistency existed.
This will be corrected by revising the calculation.

Comment:

2. The Support Calc., page 3, shows forces which agree with those shown on
i pages 52 and 55 of the Pipe Calculation for Point 128. The Support
| Calculation, page 8, shows forces for Data Point 12B which do not agree
! with those shown on pages 52 and 55 of the Pipe Calculation for either

points 128 or 12A. Fage 7 of the Support Calculation indicates page 8 is
for Support HL5015, but the drawing indicates HL5015 is at Point 12A, not

' 128. The Pipe Calculation, page 43, identifies the support at 12A as
HL5010. Please explain.

Response:
1

2. A copy of the pages from the loop No. 2 piping calculation (RC5039) that
I gives loads corresponding to page 8 of Calculation No. JCMS9001HL5016 was

provided.

Comment:
,

3. The Support Calculation., page 10, shows an allowable load for SMA-5501 of
50.6k for " upset", which agrees with CDRS No. SMY, page 4 of 9. However,
we do not have that page of CDRS No. SMY which allows a load of 76.9k for
faulted conditions. Please provide that page.

,

( Response:
I
; 3. A copy of the pages from the CDRS number SMY which allows a load of 76.9

kips for the faulted condition was provided.,

(

3742c/0147c
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MS Safety Relief Valve

Reference Design Specification 4Z4592S1006 and Dresser Stress Report, Dresser
3707R Main Steam Safety Valve, SR-370-15

Comment:

1. The specification identifies the valve as 3707RA while the Stress Report
identifies it as 3707R. Is there a significant difference?

Response:

1. The extra "A" in the valve identification is only an indication that the
valve will be used in saturated steam service. There is no significant
difference.

Comment:

2. The specification identifies a back pressure of 157 psig; the Stress Report
uses (for outlet design conditions) 140 psig at 400*F. Which should be
used?

Response:

2. The vendor is in the process of preparing a new stress report. The new
stress report will use a back pressure of 157 psig.

Comment:

3. The Stress Report states that " Allowable bolt stress at 600*F for SA193 Gr.
87 is 50000 psi (=25)...". We believe the ASME Code allowable bolt stress,
as a limit to the calculated (as indicated in App. B of the Stress Report)
bolt stress, is S, not 25. Please cite the Code portion which you think
justifies using an allowable bolt stress of 2S.

Response:

3. It was agreed that the allowable bolt stress should be "S". Due to the
conservative nature of the calculations for the MS Safety Relief Valve no
problem was caused by the use of "2S" for these STP valves; however, STP
must verify no other Dresser valves are used on STP, which use the
incorrect ttress allowable for bolts.

Comment:

4 Please provide a copy of those portions of the main steam piping analyses
which show that the safety valve thrust of 27,000 lb has been evaluated.

Response:

4. A copy of sheet 20 of calculation RC6548 was provided. A copy of Drawing
No. SG369PMS646, sheet 3 was provided. A copy of the preliminary
calculation for transient loads (RC9966) was provided.

3742c/0147c
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Component Cooling Water Pumps

Comment:

1. Specification 3R209NS0011, 1.5.3, lists documents to be provided by the
Seller.

(a) Please briefly describe (or provide a copy of) the document; "a. ASME
Code Calculations".

(b) Please provide a copy of the document "f. Hydrostatic test results",
including evidence that the tests were witnessed by an Authorized
Nuclear Inspector.

Response:
|

1. In the response to Item (a), it was pointed out that the Vendor Seismic
Analysis previously submitted contained the necessary ASME code
calculations. Vendor Document 14926-4022-01018-BHT was provided which has
the instructions for the pump seismic and ASME code analysis. In response
to Item (b), a copy of the hydrostatic test certificate was provided
(14926-4022-01055-AHT). ,

Comment:
.

2. Hayward Tyler Seismic Analysis Report, p. 10, cites loading criteria.
Please indicate precisely where the cited " Maximum Nozzle Loads" are given
in Specification 3R209NS0011 (e.g., page of Appendix ) and provide
a copy of that page.

Response:
.

2. A copy of page B-1 from 3R209NS011-0 was provided.

Comment:

3. Please provide a copy of those portions of the CCW piping system analysis
which show that the maximum nozzle loads are not exceeded.

Response:

3. A copy of appropriate portions of calculations RC0034 and 35 were provided.

Reactor Coolant Pumps

Comment: '

1. WEMD E. M. 5003, Table I, shows a calculated stress of 33,300 psi for
" FAULTED". Table VII, for " Pipe Rupture (b)" indicates a moment resultant
of ,

Mi = (872 + 1032 + 63 ) 1/2 x 106 in-lb = 149 x 106 in-lb.2

3742c/0147c
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The data on page 15 indicates that the end of the pump suction nozzle has
an inside diameter of 31", outside diameter of 38.2". T1e section modulusof that section is:

4 4 3j= (D - D )/ (320 ) = 3099 inZ g g

and the maximum stress intensity due to Mj - only is:
6S = Mj/Z = 149x10 /3099 = 48080 psi

Further, from the load combination for Faulted shown in Table V, it appears
that the stress intensity for the suction nozzle end might be around 55.

ksi, rather than 33.3 ksi shown in Table I. If so, then the stress would
exceed your limit of 49.7 ksi and would exceed the stress of 48700 psi (for
discharge nozzle) shown in Table 7.3 of WEMD E.M. 5351 - the South Texas
Stress Report.

Your response is requested.

Response:

1. Westinghouse will add a footnote to EM5003. A copy of a revised
Westinghouse internal memo was provided.

Westinghouse Motor Operated Gate Valves

Comment:

1. Specification G-952850

(a) Please provide a copy of the documentation that shows compliance with
hydrostatic tests, Paragraphs 6.3.1 and 6.3.2, for the valve
identified by Drawing 8273081 (8GM84).

(b) Paragraph 1.2.3 appears to be very restrictive for end moments that
can be applied to the valves. For example, for a 304 stainless valve
operating at 550F, 0.5Sy = 0.5x18.8 = 9.4 ksi. In contrast, Eq. (11)
in ASME Code Subsection NC permits piping stresses due to moments to
be up to 43.4 ksi. Please supply documentation which shows that the

;

moment limits are being met; e.g., portion of a piping system
calculation which shows both the calculated pipe moments at a valve
covered by the specification and the allowable limit given in
Paragraph 1.2.3D of the specification.

Response:

1. In response to Item (a), a copy of the hydrostatic test report was
provided. In response to Item (b), a copy of Calculation RC00ll, sheets 1'

and 63, was provided.

!
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Comment:

2. WEMD E.M. 5158 (Stress Report)

The Stress Report refers to Specification G-952850 (General) but not to
Specification 952874 (South Texas specific). Is there anything in
Specification 952874 (such as Appendix C) that would invalidate the Stress
Report?

Response:

2. There is nothing in Specification 952874 that would invalidate the Stress
Report.

Westinghouse Class 1 Piping

Comment:

1. The intent of this audit item is to obtain and review the Code-required
Stress Report for the primary coolant loop piping of the South Texas
plant. WCP-9135 appears to be a part of that Stress Report. Volume 3
(also WCAP-91357) may be another part of the Stress Report. Please provide
for our review a complete copy of what you deem to be the Code-required
Stress Report for primary coolant loop piping of the South Texas plant;
including certification by the N-Certificate Holder (presumably,
Westinghouse) and documentation of review by the Owner (Houston Lighting
and Power). Upon receipt of the Stress Report, we will review it and the
Design Specification and attempt to close this audit item.

A copy of WCAP-9135, Vol. 1, was provided. Assuming that this is part of
the Stress Report, we have the following comments.

(a) We do not find any indication that the reauirements of NB-3640,
Pressure Design, have been considered or met. At the 5/17/85 Houston
meeting, to expedite closing of this aspect, we agreed to review
RPT-MED-PCE-577, " Reactor Coolant Loop Piping Pressure Design
Calculations for Wolf Creek Unit No. 1", as representing what would be
done for South Texas. However, Westinghouse (Rahe to Denton, May 30,
1985) did not provide the Wolf Creek report. When we receive the
South Texas Stress Report, we will expect to find evidence that the
requirements of NB-3640 have been met.

(b) Design Specification 953385, Rev. 1, indicates that allowable nozzle
loads for equipment (e.g., Steam Generator) must be established and
the piping' system analyses must show that these nozzle loads are not
exceeded. We do not find any indication that allowable nozzle loads
have been checked. Perhaps, this check is in Vol. 3. In any event,
this is a check we will expect to find in the Stress Report.

i

3742c/0147c
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l

(c) In general, we would like to have a Class 1 piping Stress Report that
'is at least as complete as calculation packages provided for Class 2

and 3 piping systems; e.g., Bechtel Calculation No. 2C159RC5038. Some
of the information found in such calculation packages, but not in
Vol. 1, are:

(1) Material identification

(2) Piping dimensions (e.g., diameters, wall thicknesses,
axial lengths via Drawing NO. 2C369PMS446).

(3) Clear indication of what is included in the analysis
(e.g., does Vol.1 cover the pressurizer surge line?
Does it cover the welds between austenitic pipe and
ferriticcomponents?)

(4) Nozzle loads and comparisons with allowable loads.

(5) Support Load summary. -

(6) List of unusual stress intensification factors. For Vol.
1 and maybe Vol. 3, we would expect a list of stress
indices which do not come'directly from Code Table
NB-3683.2.1; e.g., C2 and K2 indices for an elbow
with instrument taps in the body thereof. .

(7) Appendix C of the Code states:

"the Report shculd include copies of sufficient computer
printouts to justify the governing stress values used in
the Design Report and enable independent review."

If Vol. 1 is intended to be part of the Stress Report, we
view its contents inadequate from the standpoint of an
" independent review". Presumably Westinghouse has on
file the detailed calculations which provide the basis
for the stress values shown in Table 5-1 of Vol. 1. We
believe that the Stress Report should include a
comprehensive and understandable (to an independent
reviewer) road map to the files in which the detailed
results are filed, and a commitment to maintain those
files for as long as the Stress Report is required to be
kept.

Response:

1. The items mentioned in this question will be addressed in the Class 1

Stress Report at the time of issuance (including as-built reconciliation).
We agree with the issues raised by this question and will provide clear
confirmation, specifically or by reference, in the Volume 1, 2, and 3
Class 1 Stress Reports, which will be provided in the third quarter of 1986.

3742c/0147c
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Westinghouse Primary System Supports

Comment:

1. The intent of this audit item is to obtain and review the Code-required
Stress Report for primary system supports of the South Texas plant. Volume
2 (of WCAP-9135?) may be a part of that Stress Report. At the 5/17/85
Houston meeting, to expedite closing of this item, we agreed to review
WCAP-10197, which (apparently) covers the structural analysis of primary
system supports for the Comanche Peak plant; as representing what would be
done for South Texas. However, Westinghouse (Rahe to Denton, May 30,1985)
did not provide that report. Accordingly, please provide for our review a
complete copy of what you deem to be the Code-required Stress Report for
primary system supports of the South Texas plant; including certification
by the N-Certificate Holder (presumably, Westinghouse) and documentation of
review by the Owner (Houston Lighting and Power). Upon receipt of the
Stress Report, we will review it and the Equipment Specification 953533
(which, we assume, is meant to be the Code-reauired Design Specification)
and attempt to close this audit item.

Response:

1. The items mentioned in this question will be addressed in the Class 1
Stress Report at the time of issuance (including as-built reconcilation).
We agree with the issues raised by this question and will provide clear
confirmation, specifically or by reference, in the Volume 1, 2, and 3
Class 1 Stress Report, which will be provided in the third quarter of 1986.

Roto-Lok Head Closure System

Comment:

1. Design '

(a) CENC-1332 appears to evaluate stresses in the studs. Please provide
'

that portion of the South Texas Stress Report (Analytical Report?)
that evaluates the stresses in the stud inserts.

(b) CENC-1332 identifies the stud material as SA-540-824 This is
incomplete. What is the Class? (WCAP-8447 identifies the stud
material as Class 2, with Sm = 46.7 ksi at 100*F, 37.5 ksi at 650F.)

(c) CENC-1332, page 3, indicates Sm = 42 ksi. What is the basis for
Sm = 42 ksi?

(d) CENC-1332, pages A138-A145: units shown in " tensile load" and
" moment" columns appear to be incorrect.

3742c/0147c
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(e) CENC-1332, page A143, shows a tensile stress for Case 1 of 47.6 ksi.
Dividing this by 1.1 gives a tensile stress of 43.3 ksi for design
pressure (2500 psi) loading only. ASME Code, NB-3231(a), appears to
reauire that the tensile stress due to design pressure be less than
S at design temperature; i.e., less than 37.5 ksi. Please providem
a response.

(f) CENC-1332, page 3, states that 'All stresses meet the appropriate
allowables stated in the ASME Boiler and Pressure Vessel Code, Section
III . . .". However, we do not find any mention of bearing loads
(NB-3227.1), pure shear (NB-3227.2) or, more generally, the stress
intensity limits due to pressure loading only. Why are these
seemingly applicable portions of the Code not considered and discussed
in CENC-13327

(g) The analysis described in CENC-1332 appears to involve the assumption
of perfect axial matching between studs and stud inserts. Figure 7-10
of the Manual shows axial tolerances for the stud lugs of +0.001".
Presumably, tolerances on the stud insert are similar. What effect
does machining tolerances have on the load distribution between the 7
sets of lugs?

(h) CENC-1332, page 146, states that "Using a fatique strength reduction
factor ...". The reader can deduce that the " fatigue strength
reduction factor" used was 4, but the report should say that a factor
of 4 was used. Our cuestion concerning the validity of the fatigue
elevation stems from footnote (4) to Code Table I-1.3:

"These stress values may result in relaxation of the bolting materials
after prolonged service at these temperatures and the designer is to

| investigate the effect of this relaxation on the application."

During the 107 postulated boltup/unboltup cycles, the footnote
suggests the possibility of ratcheting and the effect of this on
fatigue is not apparent. Please provide a response.

(i) CENC-1332 appears to address normal operating conditions and
| hydrostatic testing. Are any evaluations needed for upset, emergency

or faulted conditions and, if so, where in the South Texas Stress
Report are they described?

Response:

1. Items (a), (b), (c), (e), (f), and (1) are answered by the base document,
CENC-1302, Analytical Report for South Texas Project No.1. Portions of
Book 1 of this document have been provided in a separate transmittal by
Westinghouse identified as NS-NRC-85--3044 dated July 3, 1985 from
E.P. Rahe, Jr. to H.R. Denton of the NRC.. Item (d) correctly identifies
incorrect units in the heading; however, this did not affect the final
results. Item (g) is answered as follows: The worst case tolerances are
used to check shear stresses of the lugs. The nominal dimensions are used

3742c/0147c



Attachment A
ST-HL-AE-1316
Page 10 of 10

in the structural and fatigue analysis. The margins between
calculated values and the code allowables cover the manufacturing
tolerance effects. Item (h) is answered as follows: The maximum
operating temperature of these studs is below the temperature range of
concern in the ASME Code. The material in the bolts is Class 3.

Comment:

2. Installation

(a) One of our initial concerns was assurance that all studs would be
rotated into locked position before bolt-tightening and operation.
The Installation Instructions, Section 3 of the Manual, has eliminated
this concern.

(b) The Manual, page 3-9, says: " Caution, Maximum hydraulic pump pressure
shall not exceed 9100 psi". We question whether this is a prudent
limit. We presume that 5500 psi corresponds to the stud load used
for evaluating operating loads in CENC-1332; hence, 9100 psi pump
pressure would presumably correspond to 9100/5500 =1.65 times the
assumed design loads. If the 9100 psi pressure were reached one or
more times during each boltup/unboltup cycle, the usage factor
calculated in CENC-1332 might be too low. A maximum pump pressure
slightly above the pressures needed for the tightening process,
perhaps controlled by relief valve, would appear to be more prudent.

,

In Section 6 of the Manual, which describes the unboltin
we do not find any caution about maximum pump pressure. g procedure,1

Your comments are requested.

Response:
,

2. It was agreed that Item (a) is a statement and no response is required. In+
,

response to Item (b), it is noted that the Combustion Engineering
instruction manual provides guidelines. Specific instructions addressing
these comments on installation will be in the plant operating procedures.
The comment provided by the NRC consultant relative to the " caution" note
in the procedure will be reviewed and discussed with HL&P operations
personnel.

,

'I

,
..
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SOUTHWEST FABRICAftNG & WELDING CO.. INC. bPAGE OF

RADIOGRAPHIC TECHNIQUE DATA

PROCEDURE NO. # 7" / 6 k7

S.O NO-/ .2 b5 7 A9 s -| DATE: /9-2 3 - 2 y'

MATERIAL TYPE: O//f8ce/ PIPE SIZE 36 THtCKNESS:/* 8 78 "

WELD THICK. / fv 0 TYPE SEAM- T / '?b// COVERAGE PER FILM- /f. 5"'

WELDING PROCEDURE USED: S.M.A.W. O S. A.W G.T.A W. O G.M.A.W I

K.V. USED- M M.A. USED: M
ISOTOPE TYPE: >N- -/ 9 L- CURIES: /6C EFFECTIVE FOCAL SIZE: ,/##

S F. DISTANCE: /5 O F. DISTANCE: 80* 7"//C 7" SCREENS USED: e d /0 O/ o '#

FILM TYPE: //ecdgsf-M PEN. MAT *L. & NO. O PEN. FILM SIDE: O PEN SOURCE SIDEM

FILM SIZE: I b7 No. EXPOSURES 2 EXPOSURE TIME: 7 * */ f~
ASNT Lev.

FILM PROCESSING: MAN.O AUTO. WELD No2 8 RADIOGRAPHER: 7- [7'&. c.;ss /? .22-

4 O ,N O Source g SouncE DSTATION 37,7,ou saiuf MARKER MARKER PEN./ SOURCE STATION Og e-- STATION MARKER .

- ,

| _ , , i " ^ " " " a- -,

) [[
'' '~-

. 2. U
" SOURCE '' s - .' Suu - -

PEN.s g-

M '3' '-
E ETRAMETER '

, PENE TRAMETER LM

FILu RLM RLM S.S F S. C

"
[ E ETRAMETER4 STATION
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O MARKER'

[-
-

g. [
*

COURCE

p/, - Os SOURCE,
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y ASME SECTION III,1974 EDITION AND S
b
OADDENDA Ti!RU WINTER 1975. CLASS 2. , gmg 30 \.37 5'l m. d Q.,om ...{as, k b

it wo o,

f r,wnosecco nec - July 29.1980'
O

. . . e, ,o Hw0 46i83_i /\uaro] tow WL.G wD'ETAILED ANAI,YSIS REPORT ~

cn'?,"J"5 S.O. 06183
am:=q - = l --

-
--

OF MATERIAL ROM WH CH MADE CHEMICAL ANALYSISESCRIPTION -

'' .e==* -"*>=s ],''",'''= e.. .u .. Heare.' '
*

**UU. "." "U.' C MN P S St CR NI MO CB wo! ' "0" "C "

.. =* * " 0"e

~. 22*
~'~

asase mas,="a ~B"=m
Mad d rom: Phoenix Steel

. 50700 79000 25.0 .25 1.02 .015 .009 .24

****/ / ,- , y _

v

Charpy V-Not :h at +4 fF. '

8889626Corp.. SA-516 Cr.70 , l 1mpact Testei .= 108 -8.2- 73. - Slab:
% Shear = 760-30-50 - 58051(Normalized). < _Latergl Exp.e .08 5.- .073 .0(5'

=

/ .
_

__ (1) SA-420 WPL-6 (W),
.,.e

Physi :als an ! Chemic ils s. ime a show n above./ '

30" (1.375"MW) LR 90 Ell. 100% (-Ray Emg Seam Weld per W-51 and :'F&WC0 Pro :edu' e RT- 4,R/2

,-
.

.

Resul ts: Sat :sfactor r. ''

_ Mark No. LR-9087 Norma Lized a : 1600 F.,I:.0 F.

v
FM A

FL (Weld) Charp r V-Notei at -40''F (Base) Cl arpy V-No :ch ;it +40"F.
/

/Wu Impac t_Teste.1 = 92-75-81 Impj ct Ta sted = 61-60.65
" -

% She-ir = 70-50-70 .

% SIear =4)-40-40 -

'

-iY. _ Lateral Exp. = 78-12-76 .' Latcral Lxp. =57-53- 58 v'.

h.
yr- ._----._,:_

f.3
i

ACCORDING TO RECORDS IN THE P8 HEREBY CERTIFY THIS REPORT TO DE TRUE AND CORREC
.

|y SSESSION OF THIS CORPORATIOl
g NtYs1 Y. f&11(W,,- u f e,

* |



i

SOUTHWEST- no s

O. NDA Til E 7 1.A SO " "'''"'''''' '*

O -

onorn ,.o HWO-Q6I83-1 -

DETAILED ANAI,YSIS REPORT g',:5;?,",.' a=- S.O. 96183
- - -

OF M ATERIAL5 floM WH CH MADE CHEMICAL ANALYSISDESCRIPTION 7 .

S",C ''[* *Hear. . . . n as. n = . .. = = . . .
iU "i En", *[.'h

* * " ' .
"* * 0"" * * * '

.C MN P S St CR Ni MO CD 880" ma'C#
' esavaniatu _ _ - - .u . ...

.
,

,.o
3/32" si 1/8" Page AS-25 Chen ical An alysis Feport ed

=aos

.Sper,JFA-5.18 C1. E70S ~n _fpr Information Onl y. Cu
3/32" & 1/8" Page AS-25 .079 1.22 0 15

- 0
-2.32 .46 .02 .OR_ .01 .10 909105

,

__ Spec. SFA-5.18 C1. E70S-3 Cu
1/8" Chemetron Atosi Arc .07] L.21 OIL .,035 d2 .06 .07 .02 JD 90963 -

Spic. SFA-5.1 C1. E-7018 Va
3/32" Linclon L-61 W. Wire .04 1.02 .012 .017 .44 .03 .02 .01 .02 432C3491

'

Spac. SFA-5.17 C1. F72-EH12K Linci on 860 Plux Htd . 85R .10 1.10 .012 .020 .31 .10 .09 .02 .19 77F #

Cu
~

4

.'

.

P
e=='$

7
I _ q

.
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.
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FORM NM-1 DATA REPORT FOR TUBULAR PRODUCTS AND FITTINGS WELDED WITH FILLER METAL
As required by the Provisions of the ASME Code Rules. Section 111, Division 1

1. Manufactured by SOUTHWEST FABRICATING & WELDING CO.. INC. HOUSTON. TEXAS
(Name end address of NPT Certificate Hoeder of tubuier products)

2. Manufactured for SOUTHWEST FABRICATING & WFTnTNC CO.. TMC. ROMETON_'fFYAt
(Neme end edureas of ourcnesert

3. Identification-NPT Certificate Holder's Serial No. LR-9087 /
(Lot, etc.) (CRN at orewing No.)

N/A 1980, "

(Nori soere N464. (a) Manufactured according to Mat'l Spee SA-420 WPL-6 (W) tyr, mfg.)
Purchase Order No. MWO-06183-1

csA or sai .-..

(b) Desenption of Product inspected (1) 30" (1 375"MW) LR 90 Ell .'
-

(c) Applicable ASME Code: Section Ill. Edition 1974
Addenda datF/1975 - Case No. Class 7-

5. Remarks: None. *'

(sner osecnet on of Feenw c.)

CERTIFICATE OF COMPUANCE

We certify the statements made in this report are correct and the products defined in this report conform to the requirem'ents
of the ASME Material Specification listed above on line 4 (a). The radiographic film and a radiographic report showing film
locations are attached to the Certified Material Test Reports provided for the material vered by this report) /'.fuly 29. . tg 80. S;gned SF&WC0Date

gy / w y[ E Aerdu e ..

(NPT ComHcete Hoeder) <
ASME Certificate of Authorization No. N-1459 to use the NPT Symbol expires July 23,1982- (NpT) (ostes

-

CERTIFICATE OF INSPECTION

I, the undersigned. hotding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and the.

State or Province of Texas
of Hartford, Conn. and employed by BSBI&ICo.

have inspected the products described in tii.s Partial Data Report7/29/
80 , and state that to the best of my knowledge and belief, the NPT Certificate Holcer has produced this

3,on

product in accordance with the ASME Code Section lit.

By signing this certificate. neither the inspector nor his employer makes any warranty, expressad or implied, concem-
ing the product described in this Partial Data Report. Furthermore, neither the inspector nor his employer shall be liable in
any manner for any personal injury or property damage or a loss of any kind arising from or connectecf with this inspec

Date N *
19 /A

.. Commissions Texas 9 8'

s ector a s gnaturel
Nanoned toerd. State. f'nnnnce and No.

' Supplemental sheets in form oflists. sketches or drawings may be used provided (t) size is 8% in. x 11 in.. (2)information on items 1-4 on this Data Report as included on each sheet, and (3) each sheet is numbered and number of sheets is recorded at the top ofthis form.

C3,

;Qf,
a

BECHTEL '

*
___ _ (ton 71

This form (Ecoosol mey tie obtained from the oreer Dept ASME,345 E. 47th St.. New york. N.Y.10017

.

AdOO -

/6
. _ _ . - . . _ _ _. . _. . . _
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Eupplier a.Jeviation Disposition Request,
*

NOTE:

1. COMPLETE INSTRUCTIONS ON BACK OF THIS SHEETC42. nems 318 De'o* to os como'eteo OY suppher 5. secntes must be notoried witnen 5 days af ter detect,ori of deviation3. = atems. Secntes entries onsv 6. A copy of tne compteted SODR form shall De incluced DV tne suppher iAttaca adosrIOn38 informaison whenever n.Ces&ary ene ouality verification cata package for each nem to wnicn tnis Socisophes
FOR SUPPLIER USE

swooner 500R No. Date suomateo PROJECT S*"" G%A5 FOR BECHTEL USE
1 -"I 1/9/84 aos no, ) 4.**yz.% .c >c q OS9/ / - 9 Py

8echtet SOOR No. Date Received
1. Suponer, 'h re4 s.e sa s r As t a t e.4 t', * *.Name C M 'h a-6 f~ t h t (- Address 7 N 7 ** 5NMMM City & State 5353 W O O Zio I~I O I #2-2. Suponse s oroer No. J. Sucos.er's Part No. 4. Succiser's Par Name 5. Deviation Detecteo 6. All Previous SODR iNo.h ~2,.(a $ ~) -7-(a '5 9 @ , .j 0- hg h (y ('? m m f.1,s'.I2,-t L El'45 IPooL *

osee uerno,s /, 6 47. secntes P.O. & Rev. No. 8. Secntel Part No. 9. Esentet Part Name 10 Bw 3s -s m ua 0 A- 5n W a *^ * W echtes SQR Notsfied
11. 8ecntes Engrg Not*hed

:W. +3 %2n- vw-e./o L4 * l ~2. D pG. Trsoo L_f oste uerneo care ~ usenoo12. Deviat.on Descriotion iA traca entra smeets. onotogreens. stietenes. etc. es necessary and identify c ant
RE i (-* MC- ~7/t t C. f "L C'A C. % 9 -fvt % - t o c 1 r"Wvt i> tc2C 4+- Q 75 f

iev and terras Nofs as apohcaDielu

[ A (2 CEE; v W G A "T~o -rA L tm G:' (FI 3 2. * O b x M 'oo 1.'3"7T #U U n.4 s t'

87 s- M4 'i

O ? w .is.s. M. % .- 1 0 ** L.O s.) Ca. A ~Y Tot C ' s'v.w-, c, G.~ c,u ra_ .s.-e u r.t s .V t-h 'a e 1 <s a F c t~v *i r/L A t G H ~7" T40 G'v2. Coae R LM v t.3.N. L SU
tt
W

u. Suposeers erooassa caposason
use.A is O nso ir O uod ey s. cat.: neau..w.vntg, 14. Cost imoact .4,2.'/t s cmu': m . em.,. ,e,,d is. Seneouis imonet 4. .,:P vt.

,
16

Proooted Disoosition and Tecnnical (otus CostfSeneouse if acchcaosel Justification:
Ot s-4 yi

AC L.CN''7 Attaen extra sneets. stetenes. etc. as necenserv'E <> ~/*t. .A 1 s H T *%L* C--rt. <e c J / uz v sM 6 s . LJSE f3 suo o 7='k +1r ni -ft'E. r 4Y %sG SMtic/feut Ye o ) -
,

cas r- St1 ve s; s ns_A J e.J b 4:Pt .16L.e 6 05t_ V 'I2//t d u ttE '-* b t A 1"- % L 7.
''

17. Associateo Suponer Document Caangelst \
-

~9/,. a 5F ot: 74 a . e//t:P 7J D1D 4 ANk7' "
A%sa 6 .a. .m & -

18. Suconers Authorueo Heoresentative
us., . A'_ C (, 4' 6W lc - -

rice 'A w=rr///<A 46L%tALr . /,%dsu .rua.

|--4 -?_Fis. 8eenie. enn. **"aa es,e

M ^**** "* g0,,,. D., caanse gs.catei %5uooheri O Licens.n ooc.cnange
pon O so.cinea. chan, iO secnies O swooi.e i O Pr'ee AdiustmeatC neiectes

O otner suooie.rs Artee ed O oins-r
* 20. 8,cntet Onooset.on Statement tactuding Justification 4 Attach entre sneers. sketents. etc as necessarvi

-
.

~?712 .

fee ?7e'2 Speesr>20 <:: o~ MesoJT,etc Edovese /s Accepr ons : Sue rirur sew dn A 32"CD x 30 *OD S7~extadr '%irp=rg Cous A&Dr.we.,i

&c nr2.4/ mar ~);~?.c'en &ac A% cuerc /s SsinitAn /M deafiGes/2A?>osu' A~'s75 Bse;Jret.W DJS/GM
tt//rn 7DE Mxtrre ~S'r.csss /NrnastricA7~/oM FAerox. ADDiriewPS c=r2Ai&Mr 2/G2
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. h Seiction III, 1974 edition
lpg |. W .1ddenda thru Winter 1975. FA M M . ao sto". . a. ''ine 6. i99.4

iOm 2: """
, , , , , , , , , gu, ,,,,,_,45

.

V DETAILED ANAI,YSIS REPORT g','Ris J "$' 2657n-245- -

5{scerca.CHEMICAL ANALYSIS waarOF MATERIAL $ ROM WH CH MADE . , ,
*

".*iSU
a=**' a='** marsmintDESCRIPTION ** . . . . .

,,of[.'e '.'s eU.E.U"u .., g ,
* * ~ '

" . ~ ' .C MN P S St CR Ni MO CB '80" *neces

_ - < "
* * * * .

usoue ..n
_.e _

D-6817 SA-516
see,1 rrn. v . ,L .,o cr .i co. L 200 80.200 28 .22 1.20 .018 .006 .23 SL #3H CR-70

Conforms to SA-516 CR-70

(8) 32" x 30" (1.375" HW) Ph rsicals and che micals sam as shown above . ,_.

Conerntric Cone Reducers He it tres per or icedui e 10 120 11/19 1620 F. 1 or I hr 30 min.
Lot #

SA-420 WPL-6 (W) Ch arpY V-Ilotch te sted ( +40' F. Ft . L1 s. Lat. Exo. % Sher r 3179

4 (S Ize: 10iun x 10m m) Weld 48.0 4: 40m

*7 44.0 41 40
1 44.0 4: 40

Mfg. S/N CC-4003 thru 4'If. HAZ 50.', 4; 40
-

63.0 . S' 50
CC-4010 66.0 50 50_

V
n Base 99.0 7' 85 - -

(,, yr,s}.U 97.0 70 80
96.0 70 80 i - n ,

m 2
s -

$ X-1:ay lon> seam p. r procedur e RT- |1 R/4
P

Resulti - Sati: facto ry
__

This material was manufactured and supplied e HEReny CERrlFv THIS REPORT TO DE TRUE AND CORRECT
in sccordance with the SF6W Co. Quality ACCORDING'TO RECORDS IN H *OSSI gSION OF THIS CORPORATION
Assurance Manual Rev. f4, meeting the [-

-

requirements of NCA-3800.
,

Page' I of'2
s .

_ _ _ _
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onoen o HWO 2657N-245

DETAILED ANAI,YSIS REPORT 5" :;,",:.;'5' 2657N-245
' *

CONTINUED -

P H T S I C A 1. $ S'8 C "'C * -OF M ATE RIALS FROM WHICH M ADE CHEMICAL ANALYSIS tag
*

jaa g a, a . .,e 0 ", .'.$.(DESCRIPTION ]*, an e.'.... e
," ' ' * * * * C MN P S St CR NI MO CU esow maecesi.. es e so ..e e ,,o

I/5" Page AS-25 Carbon Steel ~ -' -

Repo rted foiUmid Wire Spec: SFA-5.18 Clas,s
~ ~

,

l'R10S- 3/ E 70S-3 informa tion on1 y VA -

-
- .Cm . __ _ __.

.035" Airco Carbon Steel Weld Repo eted foi
Wire SFA-5,18 TvEg_E-70 S-6 in foEm_p tion on1 y .095 1.43 .015 .011 .96 .031 .061 .010 .20 45458

VA
.007

3/32" Page AS-25 Carbon Steel
Weld Wire Spec: SFA-5.17 EHl3K Repo rted foi .070 1.20 .022 .015 .72 .06 .08 .04 .18 30945,

with Lincoln 860 Flux Lot VA
n rat tion on1 y#110F Class F7P25-EH13K 01

_.

Mr, c:/N CC-4003 thru

( 4.t wC)CC-4010 h o.j 3 ,_
. g . y ,

W
a

CD I HERERY CERTIFY THIS RF ORT TO DE TRUE AND CORRECT
rn ACCORDING TO RECORDS IN 1E PC SESSION OF THIS CORPORATIONNO *

by '

l., 44u
p p

x r . i

kV f D .aa 9 ar 9



*
*

FORM NM.1 DATA REPORT FOR TUBULAR PRODUCTS AND FITTINGS WELDED WITH FILLER METAL'
As required by the Provisions of the ASME Code Rules. Section Ill. Division 1

1. Manufactured by Southwest Fa'bricating & Weldine Co.Inc. _7525 Sheman _ unumenn_ Ty *

tName and escrees of NPT Cettficase Hofoer of tuevaer eroeucts)
2. Manufactured for Southwest Fabricatinn & Weldine Co.Inc. 7525 Sheman _ nnusten. Tr

(Neme ena eodrene ce purenseer

3. Identification.NPT Certificate Holder's Serial No. CC-4003 thru CC-4010
(Lot, etc) (CAN ai Drevnng No.)

.-- N/A 1984
D A-w U ghet's Board No.) . lyr. mfg)

Purchase Order No. 2657N-2454. (e) Manufactured according to Mat'l SpectTPT - g
(bl Description of Product inspected 32" x 30 (1.375" MW) Cone Cone Red. (24" ig)
(cj Applicable ASME code: Seccon lli. Edition 1970 Addenda date W/75 c. No. ci. 2

--

5. Remarks: N/A
(Enef Descnotion of F enceuon)

CERTIFICATE OF COMPUANCE

We certify the statements made in this report are correct and the products defined in this report conform to the requirements

of the ASME Material Specification listed above on ling 4 (a). The radiographic film and a radiographic rep showing film
locations are attached to the Certified Meterial Test Reports provided for the material covered is r rt.

,

Date June 6 _ ig_8_4 Signed S F & W Co. gy (/Lu
N-1459 (NPT CertrRcate Hooderl

'

ASME Certificate of Authorization No. to use the NPT Symbol empires 7-23-85
,. .

(N,TI io...,
- sen-. -

-

n. _1 P G & '* o *.e

CERTIFICATE OF INSPECTION

1.the undersigned. holding a valid commission issued by the National Board of Boiler and Pressure Vessellnspectors and the .

State or Province of Texas and employed by H S B I & I Co.
of Hartford, Conn.

have inspected the products described in this Partial Data Report
on 6.- / L 19 84 . and state that to the boet of my knowledge t.id belief, the NPT Certificate Holder has produced this
product in accordance with the ASME Code Section til.

Sy. signing'thas certificate. neither the Inspector nor his employer makes any warranty, expressed or implied, concem-
'

ing the product described in this Partial Data Report. Furthermore, neither the inspector nor his employer shall be liable in'

any manner for any personalinjury or property damage or a loss of any kind ansing frpm or connected with this inspection.

Date - ~ /1 - 19.E.S.
J '-f. M 4_,;c.ey A- Commissions Tna s 874

tanseector s S.gnaturet Nenones Soera. State. Province and No.

* Supplemental sheets in form of lists. sketches or drawings may be used provided (1) size is 8% in. x 11 in.. (2)information on items
14 on this Data Report is included on each sheet, and (3) each sheet is numbered and number of sheets is recorded at the top of
thes form.

ST.S W.Co.

Q A ,,cy
'

,

=
(to m This ,o, crooosol may no set.ined from the o,oe, oset.. AsuE.3as E.47tn st.. No. vort. N.Y.1oo17

%

AdOO -
. fy

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



'. * * M,41 r al Ana,ysis l'eport E..I . ' l' ' V /) [Y
',

@ *

O METALLURGII;AL DEPARTM.ETT
,

**
.

Southuest Fab & Weld Co.
'

M ,_ gc;,, 3, '

c y, m,, October 24, 19 ~70

PUCCHA5ER'S ORDER No. 6181 N-6 kk |!-7 O ( L-f B2l172O HO.

.O. Box 9449 Ifouston, Texas 77011A n at55 -

- { g. ,gyg,c, go,
; _

! DESCRIP TsON HE AT NO. CHEvsCAt. COMPO58TeoN PHv5tCAt. PROPERTIES
* AND AND'C va tt. o ULTms.*E r s.u s e. "8 7*

SPECIFIC ATION CODE C Mw P S Ss No C at MO ST R ENGTH ST;sENGTH g O'!_
< ss Mss **ES

| Item #1 HEAT ANAINSIS MILL TENSILEC9726 , .

.98 .011 .003 .26 53.2 77.6 26JY4Uli v
'

30" C.D. :C 1.375 N/W
.

Pipe Sq. Cut Ends PROD JCT A; IALYS [S (L) CENTER WEL 3 TEN 3ILE.
.23 .95 .008 .010 .25 62.8 81.6 22 70

60.4 80. ~5 23 70ASME SA 155 KCF 70 Class 1 per .

ASHE Section III Class 2 1974 64.8 80.5 23 69
Edition, through Winter 1975 VEE notch Charov impacts at +40 F. Full Size

o
-

Addenda Notes 1, 3 & 4 only of
Purchasing Notes QA-20 dtd. Ft. Lbs. % Shear Lateral Expansion.

10-11-74 upply. C.W. 90.0 - 83.0 - 83.5 90 - 67 - 65 .077 .073 .074
P.M. 33.5 - 35.0 - 36.5 29 - 29 - 35 .030 .028 .030

li.A.Z. 60.0 - 47.0 - 43.0 55 - 52 - 47 .052 .048 .036

ASME NPT Certificate No. Manufactured frosa ASME SA 516 Grade 70 plate.
'

N1600 expires 1-10-80. Guided weld bend test - satis factory.

fo- ( '

SUB5CCISED AND sworn TO BEFORE ME THIS ~

I HERE8y CERTI THAT TO THE BEST OF My KNOWLEDGE
'

AND belle TifE OV RE b"T 15 T UE AND CORRECT.24th ,4ya,_ October ,, 78 4p
4.uL%b EQ Y 'O % s b- nep pu.uc g P

QY couMISSION EXPtRES August 17, 1980 '
., -

A
_



. ~ -
.

p crassian e:depts cyms
'

'

1 . MET 4LLURGICAL DEPARTMENT
,,

.

O. '
' "Southwest rah a weld ca. * b*" * "

'

Qu; CHASER cuoAuv. wis...
-

*

~

PURCHASER'S ORDER NO. L$o Ho, _

P.O. Box 9449 - flouston, Texas 77011g on,33 ,nyg,c , ,,,

Center weld impacts were taken with their longitudine1 axis transverse to the longitudinal axis
of the pipe,1/2" from the outer surface. The axis of the notch is centered on the welded joint
and perpendicular to the surface.

Parent metal impacts were taken with their lon91tudinal axis transverse to the longitudinal axis
of the pipe,1/2" from outer surface. The axis of the VES is perpendicular to the surface.
lieat Affected Zone impacts were taken with their longitudinal axis transverse to the longitudinali

axis of the pipe, 1/2" from the outer surface. The axis of the notch is centered on the fusion|

line and perpendicular to the surface. .

Pipe was welded per 16-F-115 Rev. 9 dtd.12-8-77 using Page AS-15, Heat No. 60403 weld wire and
Lincoln 860 Lot 478 flux.

s'rocedure qualification record no. YR 489 dtd.11-16-77.
Pipe was heat treated per (L) Procedure 13-N-628 dtd. 5-3-77. Stress relieved at 1125 P.
Air cooled.

Welds were radiographically inspected and accepted per (L) Procedure 9-Q-216 Rev. 5 dtd. 12-8-77.
Pipe was hydrostatically tested and approved per (L) Procedure 19-0-010 dtd. 1-17-77 at 2612 psi.

-

PIPE IS IDENTIFIED AS FOLLOWS

Ladish ASIE SA 155 Kc? 70 e

class 1 SA 516 Gr. 70 - L - Jy4UH ,%
,

Weld No. 40U 2612 psi

| R, Identification includes NPT Stamp C1. 2 1978. g.MY g
DDh Partial Data Reports attached. b-p

&
SusscRisED AND SWORN TO BEFORE ME THl$ h I HEREBY CERTIFY THAT TO THE BEST OF MY KNOWLEDGE

AND BELIEF THE ABOVE REPORT 15 TRUE AND CORRECT.24th October 78
DAY OF 19

%2 < des
gr9y ruauc { ~, ," '

( _gI s .a eneustufhJ FYPHIFC Atigust 17, 1980
__

,
m

-____- - _- - _ - _ _ _ _ - _ _ - - _ . _ _ _



* -.
,

>- L A DISH CO.g, , ,

'"'"'ia Ar.airst's' Report
, '

O. .

METALLURGICAL DEPARTMENTg ,

e b ary U , y, _ MSouthwest Fab & Weld Co. CUDAHY, WI5.,
PURCHA SER

L50 HO.~

ru CHASER *5 ORDER NO.
't P.O. Box 9449 - Houston, Texas 77011 INVOICE Ho., , , , ,

:

SUPPLEMENT TO ORIGINAL REPORT DTD. 10-24-78
!

! deld was repaired per Procedure 16-F-020 Rev. 7 dtd. 6-22-78 using Chemetron E7018
,

heat no. 42149081 electrodes.

Procedure qualification record no. YR 490 dtd. 12-29-77.

Pipe was heat treated per (L) Procedure 13 N-628 dtd. 5-3-77. Stress relieved at 1125 F.
Air cooled.

Weld was radiographically inspected and accephed per (L) Procedure 9-O-216 Rev. 5 dtd.
j 12-8-77.
| Pipe was hydrostatically tested and approved per (L) Procedure 19-0-010 ded. 1-17-77|

| at 2612 psi.
.

1

j

q ,

*V
-

.

-%t )D< e
-

'

-

m
\ E.9

-

M % v
m

I HERE8Y CERTIFY TH4T TO THE SEST OF MY KNOW1. EDGE
Sus 5CRisED AND SWORH TO SEFORE ME THIS

AND BELIEF THE ABOVE RE*0M 15 TRuE AND CORRECT.
7927th February 1,

.

orY Or

$1.Zttuk .j
5

,n9 9u ru.uc _
. .

- ..
.
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I

;

. .;
.

"

FORM NM 1 DATA REPORT FOR TUSULAR PRODUCTS AND FITTINGS WELDED WITH FILLER HETAL
As requered by the Provisions of th ASME Code Rules

Ladish Co., 548_1 S._,Packard Ave. , C,udahy, Wis. 53110 ~

i, geoogeeto,ed by
tu.m..no.m, v u.nov iu,.,sesueusero.sema.

2. Manufassured fo, Southwest Fab & Weld Co. , _PO__ Box _9449, Houston, Texas 77031
tu e er swe re

3. Identaficanon.Manufacauter's Serial No. 40U 2 g g 0 ,9 .

sm
. _.__. 1978 i--

4. (a) Manufactured according to Mac's SMA155 KC O C1. 3pu,en a e n.a
wr. mee,a ,

cnne o,de, No. 6181 N 6

tad Desanotion of Productinspeised' 30" O.D. x 1.375 N/W Pine '

_

1974 _ Aasenaamste W75 CaesNo. Cims 2(cl arew.we A,sg Code: secuen ut, Eoison
-

s. Aemarks:
i ,.,y,;,,,,,,,, ,,y,,g,,,,,,
~

Welded with filler metal and produced in accordance with
ASME san _ TTT cla== 9 t- n cut i M M ev '70 mpani4r4em+4nna-

1

CERTIFICATE OF COMPLIANCE .

We certafy the statements made in this report are correct and the products denned in this report conform to the requirements
,

' * of the ASME Material Specification listed above on line 4 (ab The radiographic film and a radiographic report show *ag film

locations are attacned to the Certified Material Test Reports provided for the matenal cow (ed hyp
-Date M Nw I/ 18E Signed Tmgs{y _ Sy , '-

;

| ASME Car:ificate tr Authonastion No. N1600 to use the NPT Symbol emperm _1.10-8Q__

48'. Ab?/D tur*nai--m t: A W8*
,

-.

CERTIFICATE OF INSPECTION*
,

.

. 1, the undersigned. holding a valid s f-t- inaued by the Nataonal Sorrd of Soiler and Pressere Vesselinspectors and the
! State or Province of Wiscont1" and employed by **

of _ tam 14 h = Mm== have inspected the products dessnbed in this Manufacturer's Partial Data Report -
:

**w 7 - 192E and state that to the best of my knowled0e and belief, the Manufacturer has produced thisenr -

product en accordance with the ASME Code Section lat.
,

Sy signing this certincate. neither the inspector not his employer makes any warranty, empressed or implied. concom-
ing the product described in this Manufacturer's Partial Data Report. Furthermore, neither the inspector not his employer

! '. shall be liable in any menner for arty personal injury or property damage or a loss of any kind ansang from or connected.
' *

wiin this inspection.

: Date h1 197 4'

LO 4 &O~< - Commiusons .2ha.96.L . .. . ... . . -_.
i t) $**WW .*||n/n "*'** ~ '"' * * * ~

7/76 form (E000801 may be entained from the Orcer Ooot., ASME.345 E. 4hn St New York, N.Y.10017
.

** Arkwright Boston Manufacturers Mutual Insurance Co.
Mutual Boiler Division, Factory Mutual System

*** Weld was repaired per Procedure 16-F-020 Rev. 7 dtd. 6-22-78 using
chametron E7018 Heat No. 421W9081 electrodes. Procedure Qualifica-

; tion record no. YR 490 dtd. 12-29-77. Pipe was heat tregted per (L '
Procedure 13-N-62'.1 dtd. 5-3-77. Stress relieved at 1125 F. Air

i cooled. Wald was radiographically inspected and accepted per -(L)
Procedure 9-Q-216 Rev. 5 dtd. 12-8-77. Pipe was hydrostatically

k,% tested and approved on 2-27-79 per (L) Procedure 19-Q-010 dtd.
,

i

p ,1-17-77 at 2612 pai. gggg7gL
in

-| AdOO
.

'

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

/
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,, . - -* *.

'' Rin
-

was normalized at 1650*:/ . Tensil Test (QW.150) wel e
.,

'; St.rcs3 relieved @ll2'.

?_1 7"q. O tnm n _
ultimate utswn.ste Charactor ofSpocamen

Total Load Unit Stress Failure &no. p o. Th.dness Area * tb. Kob1 E
v

Location..Q.yt _62 .LU) .0L. 1T .. 5045'' . 15.,975_ . 7 9 . 9 .. #1 Part, cup & con :f
e

gy!44_2. if d ) C/ 1a.___i505"_
. . . . .

.15,450 . 77,1 ;#.2 ? art.Cupacon n'o M 2_1(a) C'c/ 27 50L5".5 15.,700 . . 7_8 5 43 Eart... Cyp.1.c.on af

. _ .

O_'f!A6?. 7 ( a 1 c'f! 7A 4 W 4"G 15.500 77.5 ELPart . Cuo& Con af

. _ _ . . _ _
..

o ffisod.1 ( e u PM( i_nn e t ) . 60L"rA 75.260 76. t1 *SCun!:Cona/ Car ttO't.'L62.1( d )I PM( Cirettm ) . SOL"G i 15.250 76.4 #6? art.Cuc& Con'f
-

.e
Tau,,h==ss Tec- (CW.T:-) '

.

I
|

:.3_:-:-

%. ,,e 7e j % %. ;,., {
._, * 3_ . . . , !_

'* Ts >. Ta -- 8 .vn: es 4Sw. *
..'

w.s e s~n : Pv- + n:SA370 l i
.

Ft-Lbs.t
.

: ' tFig.11a '

I t *
! l ' '

. . .

IC'il i Vee ; +30*F * 86.0 72 69 i i
<

i C'il i Vee 8+30*F - 86.O- 62 73 I, 4

. _ dC'c! i Vaa *+10*F 81.0 55 8 76 i i ~I'

! 'HAZ Vee t +30 F 4 39.0 55 6 38 4
.

* .j -:HAZ i Vee + +30*F : 52.0 69 L6 a i a

-

..liAZ Vee .'+30*F 3 A6.0 62 3 66 8 1

' '
__

c t.. -
i i *e p?.4 T n - cr . .) vaa e + :t O * F 57.0 57 2 62

e
-..-J

1 1 11PM( "._i) , Ve e . ,; +3Q.*E :_._49. O i 4 5_. ___..44 !
'

_.,_L.,_____PMC ' " l) V e e__ ,1_ +.3.0 * F i 57.O I SO _
5.4..T-. ._____ .t __ J

. '~-

i i . ._i...-

_ . J . __
.

l- | ! _
<i

i - - . 4- ; '
. .

.. . i j.

. .,.

RIP q 4457 .

'

.

caiRos no. 31-.12089 u0 2 T=ai MO 64-02365 I.
.

y.,,g7 , Radiocrachic Satisfactory to ASME Sec. VIII Para.- UW51 gn-

~
. mp ss m O Mn P S Si Ni Cu

-
_

+ c..x,, ( L ) '/la i d .10 1.86 .0 24. .016 .27 .02 .13. _ _ _ _ _

+ Deposit chemistry as-welded p.er 16 F 115 R9 (2-3/lo" thick A51o plate)
-

../.. frn.SIA. 5,.12..Eti.L4..LP3.Ke.. 6#.1L..B. 6.0.402),,,g,r,e t.,J,/12,','g,,,,,&,,Li,n.c,9,1,n-860
-

' . flux, Lot 47.E. + .-
...

~
' - . .. wouse .edia. - R..Kateley 12'888 18P/Tam --- - =y. R. We.11s -

m ea*

,____ 7,, ,,, ypngo v.
. we a:rer e.m ci. c==or=2 a .,a ,scxrd a = amm ass .ast am erst m.ka. ,,,:,.r.inrs med -

,

a cv es./.s.rg cc==. . = a:m:rcan.= wrne. - w =ee
- -. -

.
'

: U $13 D /| // ' ' ._ _ _,_

'

. :'
- *

'..

' ~
u,,,. ,.0::='

'' . . .

J ')-*

sy /H W& W44 % m^, n
..

.
' . f. . ' * '. '.. . YLD . STR. K S T . .
.-.

* . .

. . .. :y;.{..;:.m .. : .2% 077557 - . f . Et, R ';^.=;*.f, R A '? . -. ~ . . ,. ..
' .. ... '*'*,.:- . ~ .

* * * * _ . . . , .
.

, -

. #1-C'il , . ,..a..- -

#2-cu..;;.:,c,r,,..'.'. ..00,5.. . .. '.s,'14,' ,".. . ,.5T. Fraet. ~out' side ,ga, ge_, mark. . ,._:_'
.; -

..
,- .

*HL-cn . .' :.. | ' -|n:u , '.D;g. g: . : .. ;. :..':',0 Y : ...e
49;9.c.. jf.' .3 V..' 16.h . .s . .

5s:. .,,.:. . ::
. . j . . . -

:. p : ..
3'. 7..f.*

. 2w.
-

C'!.d: . * ; . ' ' . ' ..
' . . . .r. , . -.

-: . "::: y.i 52 ' ' , . -

. / 5-P'W to'nW.-) ..* ': :%49.'6 ' ';.' C :.: '33" . ,
;.-n 57 , Era *ct.' i,1QRe.. mark. *.."d.:.

'.
, .

... .. .- y*..rF 33' ^. . =
': "66 .:: :? "> - '

'.;.: " ..

'

. : '

/6-PM ciret::...') * 49 9 31 59
.-

.

.

#p.

Q ffL
~

AdOO Y34538 PaSe 2
code m z.

i
.

_ _ _ _ _. . __ --
1
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'

(Se9 QW.( , 51. an IX.1974 ASME Beiler and Ppssuro Vcsk , ode)
"- * *
3

*

Cun pany Name 12 dish 'O' /
.

- -

Pror.edure Qual.fication Recced No. YRL90 V
' .

p re 127f877'? ' ~ ~

v.1s ns. _J.6.F O20 LR and 16F008 Rev. 8 _,_

{' w.:n,rg Processias)- bNElI
. . . _

typo. (w.. u.s. Aucu...nt... s.n,s.Aoru.) Man 33.1 (L) Unit AC39h582
JC;NTS (OVt432)

.
,

gn - .

a.. ]e-

s ,s -.( ;
E :

,

..% .,

Stq Q
s

.

h. Qn g
, .

. ' '.

-
-.

. ,i t s,, .
-

.
..

-.,' . , .

* %'

; . O
1 '

'
-

- -
.

k } T,,le.
2

.

.

w
.

RIP # 445 7 4
-

o,_. oe. '.

BASE METALS (QW.t.33)
Matsrial 5:ee. ...A516 PCSTWELD HEAT TREATMENT fow.ac7)

-

ype or Grade 7em,e,,,u,, see Individual Test Resul_ _ . . _ _ _

P No. 1.. _ ,. . 7.Q
. '

.
. . . . . Time

- . _ .to P Ho. 1._ O: horThic*sness 2.=1M "
*

( Ciameter *( Par.ge_3/2.6'' f o_.5."6, _O.h ,

.-
-

'.
-

Ht. No._.X.5_L5.38, code JJLZ (Z50) GAS (OW.Cd) 1

i
.

.

7ype ,, c,, ,, cases '-
*

Composition of Gas Mixture -

Other _*

. .

FILLER METALS (OW40s) * *
*

Weld Metal Analysis A No. .
Si.w of Electrede - 3

. '
80 '

Filter f.letal F No. b- / ELECTRICAL CHARA."."TERISTICS (QW.:09). t

Current II0 .

su soeof. cation % 1..... . ./
.

*

Petarity Rey.erse
!AWS Clau..% tion . . .E70.lb. . . -

-
i ~' "
'

e:he, .9he=e tren..E7.038.,.Xt.. !A2]J90H
. . . ~ Amps. W

Volts "
.| _ 0:n,r

?Jee lt.t. aeh.ed Weldinz Reco.-d
_..-

TV:s TIO.'s (Cvt 105)
Position of Croeve _ . d.' @ D . . . _ .

TECHMOUE (QW.aso)
~ +

Weld Pr:gression (Up%It. Do nhill) .3Ori 0.Ut31 Trasel Speed
-

.

45
!

0:nvr... _ _ . S: ring or weave ee o Jt,d,n;_

" . . . . _ _ Oso!Intion -.- _
--- Multipass or Sing!, Pass (ser side) NM)3310ESS

'

Pfi! HEAT (OW4368 Single or Mui:ipie Electrodes 83.EE19 *

'
rehrst Temp. 60 -2 'iO * F ,, , ,, . ,,,,_. ,.,P Other

. 60.c00 % . _ _.,,__,,

,

in'tep ass Temp es {Othte . .

r - . - . . . . . . . . . -
._

"tr7tEL {
., . . . . . . . . . . .

. . . . . . .. -

~ '. . . . . _ . _ . ., , _ . . , _ _ _%.
, _ .

. (11708 j

Th s form (ECCCCH may b+ c::t,eaned frorn The Order ov: ASME 3.:5 E .17::t St
-

.

.. New Yorw. N.Y. th 1. , ..
. .. ..

. .

AdOO
'

.

Page 1.
-.

'
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_ _ _ _ _ _ _ _ _ _ _ _ _

.

{ ( og,,,,3 g Test seetior. or=ali::ed priorweld:,r . wel(ced, stress relie,
, . ,

-
.. -.

-

Temae Test tow.ises Cd 112, ' +O -25, 2-1/2 hrs. d;
,

.

.

Ur:.ma te U68 mate Characes etSpe. meg Totes Li,sc u n.: Sr.ess rs.e ,e J.
-

C dLf.,.2 3.Gi) i C't! ..._E__ __ . 50 5"G

N3 *f.%a=ar* 7.. h r.e.s Area 13 )* Q M LD:st ce,Q 1 15,000 7L.9 a, ICuc& Cone / tiel!gdLMd) | C'il _1_E, .50L"3 1 11.550 72.9 52 tcuc& Cone / !e f-g.!L6?.,(d) ' C'ci 23 . SOL 5"O I 15.050 75.3 * 3.Q1:Econe/tieli
'

T|h62.1 ( d 1 i C t! 23 .50L"2 i . t IL.650 73. L SLCucaConeMTe3
~

0. . '. 6 ? .1 e i ' ", r -- - , . n sur < i , r, , n | go.g n i r n. s.r'e - . /r = ,
.

t O'dL62.1 ( d ) i PW Cire i:) . 505"'3 i i 152800 1 78.9 F6ICubaCone/Ced

Tougtness Tests (QW.170)
.

.
.

Specimen NCt n Not n , Test Impact t g?ece Exo. Oree w' c*e' 0No locs* ton Tvn Tea.3 Values % S*ese | Ws Bresa i Ne 5 =34
e

SA370 t i iEt-Los. c IFir.11a IC't! Vee i v30*f i15L.5 100 92'

i C'cl Vee + 30 * F i 190. 0 100 89Chr Vee +30*F !19L.0 100 77I I i , -
i

l H rZ Vee i t30*F t 56.0 95 E9
,

H3Z Vee +30*F i52.0 89 12 7
* ~

Haz i Vee +30*F i L8.0 60 L3
0

I Faif Lc'.r. Vee v30*- t 10 1.0 7> b>
'

.

IPiIi " l Vee 0 +30 * F i 129. 0 100 82
iPM( " i Vee i v30*? : 106.0 82 T76 1

~ ~ ~
*

.
.

RIP.$: 4457'
~

'
-

l.
.

.

2 .
,

. . . . . . . . . . _ . . .

-

0: hor Tests Cu227 NO.'51-12090
. "'

.

.EQ 64-02371 ~.

T m etTm F" din--"'-#"i- Ra*4' Sc'n-.- +n a 9'r:' Fe c . trTTT o -n_ TTi751
b_Jrr '_7' _ V

Tn
o po.;t A,uw, .C Mn P S Si Mi Cr._ Mo Cu . .L1_% ( L ) '.fe l d 05 1.20 .016 .016 . ~4 8 .02 .Q5 .01 .06 01 Q 07 .01Mill - PM .26 1.05 .011 .017 .2E

.
.

.2...............................................................................................................................
.

w *w. ti,,,,, S. The t_cser. ciac no. 12660
Tem emnes,cted ey: R. We11s . sismo No. LG

_ uso,,toryr. u.__ YRL,90 /
We certify mat tas state *==.e3 in tais record are corrvet and tear tne test welds wers propearsd. welded and tested in act=rttance vom

.

the requirements of Secte,n tx ci tas ASME Code.
-

. .

.

'

fl Lk-' SF 'CO,_/Z /Je /,) Manor,ctor,r i

s, __ H. M. f_ff2.;is_ ___c,., '

YLD. ST?.. KSI'

.2% o?Fs T % EL. % RA
.

. C .1 52. L 26 73
- ,

~CW 52.L 2L 75
BECHTE''- C'.1 51.0 27 747' 55.6 25 7L

74a' .

-er ( Long. ) 53.7 32 66-FM (circu=) 52.7
, -

-

30 . 58
.

'
.

-

' '

AdOO '
-

-

. ..
M

_ _ _ , . _ . . - _ _ _ _ _ _ . - _- - _ _
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FABRICATING S' oosro .1. as January 18. 1977

I h
' " C" '"C

TEST

&' p *)M-TECH CORP. REPORT NO 3965 ''- ~ wona no. 0131s

DETAILED ANAIJSIS REPORT 8;;&'?"Jo"5'CORRECTED 5-6-82

oF MATERIALS ROM WH CH MADE CHEMICAL ANALYSIS $,C ',",C ''Hear
DESCRIPTION ** = = = = * "a=8 "

" " " . ' . "" " " " . ' . " ' . CO "'M a'at. " " . [.*|U.,I"
" to,a a **== C MN P S SI CR Ni MO EB ao. '"0""'"".. -. m .-

" a nt

|
-

, , ,

.035",3/32" 1/8" Combustion REPORT. :D } .02 1.51 .018 .005 .25 24.05 12.80 .10 74649.
/

Engr. T-309/309L Stainless CU.05 N .05.

-

1 Steel Wire. Specification

/ '<

SFA-5.9: Class ER-309/ER-309L Check nnalysis For CHl:CK A1ALY! IS

Inform, | tion Pu poses .023 1.58 .015 .007 .38 24.48 12.34 .21 .09

only, V.03fi , CU .19 Ti . 11, ob + T; .017 N. 011

FERRITE 1: %-13:' CAL :ULN 'ED FROM,

CHEF ICAL ANAL" SIS 1F CllECK AllALYSI| ,

USIbG SCI AEFFl .ER D IACit 6M .

$
.~
p

.D b

r-

g i
_

.

.b, l HERERY CERTIFY THIS REPORT TO DE TRUE AND CORRECTACCORDING TO RE IDS THE PO ESSION OF THIS COR RATION
tu e

y5 '

... .

% . M *



M ANiss ACTUTIEr.S OF HIGH QUALITY NICKEL ALLOY
.TAINLESS STEEL AND LOW ALLOY WIRE POPSYSTEMS WELDING, FORMING AND OTHER APPLICATI NS

\Combuttson Engineering, Inc. CE RTIFIED TO ASTM, ASME, AWS. SECTI e

C E Wire ANo SECTION lli NUCLE AR SPECIFICATI NS
4224 Shackieford Road
Norcross, Georgia 30093 ''

,

.

Southwest Fa'.icating & Weldin6
SHIP TO: DATE SHIPPED: 12-23-76

7525 sherman corrective Cow 5-4-82
Houston, Texas 77011 * MARKED:

.

CERTIFICATE OF QUALITY CONFORMANCE TESTS
-

2076CUSTOMER PURCHASE ORDER NO. SHOP ORDER NO.:
SPECIFICATIONS.SFA 5 9 This r.iaterial was manufactured and supplied in accordance with quality
A surance annual revision Dated: 11/1/76 accepted br Southwest Fabricating.

POUNDS
ITEM HEAT NUMBER SIZE TYPE SHIPPED

l
1 746k9 .035"Dia, n3og/m309L ,

'
_

A d, '

2 .094"Dia , u

N3 .125"Dia

4

CHEMICAL ANALYSIS

ITEM C Mn & S P Cr N. Cu Al Mo N,

~

1 .02 1 51 25 o05 .o18 24.05 12.8o .o5 .10 .05 _

2

h3.

.

4
i

!.

|

ITEM TENSILE STRENGTH YlELD STRENGTH ELONGATION ADDITIONAL TESTS
1

1 Welding Temper

2

B W EL3 70
4

WE HERE8Y CERTIFY THAT MATERIAL REFERRED TO A80VE CONFORMS TO THE PHYSICAL AND CHEMICAL TESTS AND t$IN ACCORDAN
WITH SPECIFICATIONS
N"*:rv F hr. e

" ; ( .. ~ * ' ? T ****? ntt,aren 514
' ' " % del kg l$, j;,g Combustion Engineering, Inc.*

.L c6L dfm %.* '

u s.~.
Q V %/ ~ Notamv

h AUTMdRa2EO UP P eCI AL
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,
(<,' -' "***= a -* =

.

O 'FAKATM _ ' 5/3/84
-

oo.ro .r. .
| r.WELDINGCO INC

4.,,,M #4-TEOf LAB REPORT NO. 84-1618-1 & 2 odd no. 02183

DETAII.ED ANAI,YSIS REPOltT 8;;;;;,";;,;'''

PHY$8 CAL 5
OF MATERIALS FROM WillCH M ADE CHEMICAL ANALYSIS wear 5'' C '''C * -

'DE S CRIPTION * |, "es ys, y CU "" * * '
== =.. . . . .

, tor" * ' * * * * C MN P S SI CR Ni MO lill 'aou u....s,. es. say..e . no,, , ,

=.- --
_ _,

3/32" & 1/8" PAGE: AS-25 REPO1TED .095 1.29 .012 .007 .52 .10 .10 .023 .18 40911
CARBON STEEL WELD WIRE Va = 102.

SPECIFICATION SFA-5.18 AS WELDE[

CIASS ER70S-3/E70S-3 72,5'00 90,500 28.0 73.0 .078 1.20 .012 .010 .46 .07 .30' .01 .27

Va = .01
-

'Y'iOTCH CHAR'Y IFPACT AT -20*P

FT.LilS. 64.0 - 71 .0- 97.0,

LAT. EXP. 46 - 55 - 69

% SHI AR 50 - 60 - 70

STRESS RE .IEVE 3 AT 1150 'P FOR 8 IKXIRS

63',700 106,100 27.0 75.0 CHEMISTRf SAFI AS ABONI.

'Y'iOTCH CHARPY IFPACT AT -20*P

WELDED PER 01.01.037 R/5 FT.LBS. 150. ti - 15 1.0 - 155. 5 ,. 3,

(u.A n o.HEAT TREATED PER HT-PI-2 R, 4 LAT. EXP. 80 - 82 - 83*
,g )I k<e

X-RAY SATISFACTORY h % SHI AR 100 - 10f - 1 00
.

'j<

I'

W I .HEREDY CERTIFY THIS RE PORT TO DE TRUE AND CORREC1y@ ACCORDING TO RE O DS IN THE POSSESSION OF THIS CORPORATIOh

~h '

A _

t.,
< .



,., g..

# -

/| &
- r.

, ,

'l%Gli--W il.M )N ,

G)lti'Olt.\ TION C!iET1;CE AMRYSts.MRagyf g
. :.- . M
j_,__7 V,tWgg gs

g-
, ,

r.u.i w u inu. im isim,
.

.\q. centdgty,1GQ.:.... m .. m . . .s . .s.,, .....s . . ........, .:..., ....:. - . ~. n o s .. .... i

M....
p[tP37.b ,.

- .

-

Da7''.G'h
.

*
- u

Date: 4/11/84

Customer's Order: 2442
ClimTiON INDUSTRIAL SALES. ,Shipped To:
IIOUST0N, TX

S.W. Fab P.O. #84-0194
SOFTilWl:ST FAliRICATING & WELDDT;F0ll: '

It00STON,'TX

Our Register: 1300-122-133 ,

Via: UNIBR.V.E-PAGE 1300-138-095
Net: 3000Gross: 3114 ,

Pallets: 2

Material: 3/32 AS-25 #2 CnIL *
-' 1/8 AS-25 #2 COIL **

AS!IE Ilo11er & Pressure Vessel Code*

4 Section II, Part C
Specification SFA 5.17, Classification D1-13K... -

and Specificatica SFA 5.18, Classification ER70S-3/E7053i

a

.

M:IUAL_.GIEt:1SIRY
_. _ _ __.

Nest No. C Mn P S Si Mo Cu Al Ni Cr Vt

*0911 '.095 1.29 .012 .007 .52 .023 .184*, .10 .10 <.002.

*..

1[ * . TOTAL *.

.g .176 **
**TOTAL,s''

|'

|
.

.

.

i
I

.

We certify that these chemical test results are correct as contained in the records of the company.3.NT,,u, t:"t.v.ND.RY.:CMM', '

A. Stamps, Q.C. Dept.

This material was manf actured in accordance with the Quality Assurance !!anual,
,.

Co.,.

accepted by Southwest Fabricating and Weldin;:revisiren dateJ |t.trch 31. 1933,
as meeting the rcrinirements of NCA-3S00.

. _ ,. r ,s - .

L%vt4'. fQh\ .
:: . 8 #

3 A. STNTS
: .t..... ,

. . . .

~ ,

, -f sp. gg. . ' ' y, t':
.

' '~*

R.:1. , in

'D.
.

AUOO
.

W

/
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CHAMPION INDUSTRIAL SALES CO. 6420 Navigation . P. O. Box 9130. Houston, Texas 77011. Phone 713 9217183

.

JUNE 1, 1984
.

.

-

,
-

' SOUTHWEST FABRICATING & WELDING CO., INC.'

9.0. BOX 9449*

'

;,. HOUSTON, TEXAS 77011

AE: P.O.#84-0194 (Ht. f40911) .

.,
*

..

1/8 AND 3/32 PAGE AS-25 MATERIAL WAS MANUFACTURED AND SUPPLIED IN*

ACCORDANCE WITH THE QUALITY ASSURANCE MANUAL, REVISION III, DATED
'. ,1/02/83, ACCEPTED AND APPROVED BY SOUTHWEST FABRICATING & WELDING CO.,
i INC., MEETING THE REQUIREMENTS OF NCA 3800.

. . . >
e

'' *

CHAMPION INDUSTRIAL SALES CO.,.
_

d

//?|M . /k ' A
,' AMOS STIBORIK

*
-

,
,

,

$? 8
k kAS/jt,y

'

4.
.

C' & &.
Q''ir ^

'

y* ' BECHTEL
74

n 99|1wsa%g.

.
'

AdOO -
,

-
.- _ _ _ _ _ - _ - - - - -_
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ALLOY RODS, inc. CARTIFICATE OF ANALYSIS
. 517 HANOVER, PA 17331 717/637 8911

CERTIFIED MATERIALS TEST REPORT

'IWECO INC. Customer Order No. N84363.

P.O. EOX 12668
8350 MOSLEY Order No. 228759-1HOUSIDN TX 77017
AITN: DA MANAGER This Material Conforms to Specificatio

ASME SFA 5.1 Sec. II Part C & ASME SecTrade Name III
or Trademark: Atom Arc 7018 Add., NB-2400 1983 Ed. thru Summer 1983'10 CFR Part 21 applies.

Diameter Size: 3/32"
'Weight: 2,500 lbs.

Test No. 2-2945-00Lot Number: 2J311AA02 Control No. JJ043
-

X-Rays Satisfactory -Heat Number: 411XO991'
Moisture 18000 F. 0.08% ,

Concentri ity 3%
Type Steel A-285Carbon .05

. Manganese 1.07- Test No. Full Split Volts AmpsChromium . 03 - Tensiles &Nickel .03-
Silicon .4 0 ' -

Impacts 1 3 22 100 E
Columbium + Tes.t As Stress'Tantalum Results: Welded- Relieved

,

Molybdenum .01' 8 hrs. @ 11500 F.Tungsten Yield '70 500 ' 62 600'
-

Copper .02 Tensile 84 000' 77 000-Titantum Elon 34 0% ' 34 0% 'Red.gationPhosphorus .016 of Area 75.6% 76.0%Sulphur .013 -

Vansaium . 01 ' Charpy V-Notch Imnacts Tested @ -200 F.-
.

-

Cobalt Ft. Lbs. 9 - 2-96 140.120-134Lat. Exp. 6 - 6-71 82-82-83Ferrite: % Shear 30-30-30 60-40-40
Fillets: OK Vertical / Overhead Tensile Specimen .252"

Impact Specimen .394" x .394"
_

ASME NX-2322 and/pecimensLocation&OrientationofCharfA/WRIP # 4457 Lv-V-Notch / Tensile S is I
or AWS/SFA Quality Systems Certificate No. QSC-22arpeci f i ca t i ons as applicable. Expiration Date: September 8, 1984

State of Pennsylvania ? The' undersigned certifies that theCounty of York J SS contents of this report are correct
and accurate and that all operationsSubscribed and sworn to before me performed by the undersigned or subthis 5th day of December, 1983 contractors are in comptsance with
requirements of the material speci-
fication and ASME Boiler and Pressure.

f Vessel Code Section JII Division I
.

: S' . 1 y ..t d0.& D.......... '"''*0** " " ^^ **
Notary Public

ALLOY RODS, INC.My Consni s s i on exp i res : 11/22/86

'BY...... .a X)...........g ..

I D. E. LeboQuality Assurance Specialist
!

BECHTEL
743

| -

AdOO ^

'

.

_ _ _ _ . _ . _ _ _ . _ _ . _



-. . _.

& #

...i . .

713 - 943 2000is

Dietributors Form
Union Certide . Linds, Chemetron . Ateen Are,

.O. ses 12m M% g,,,,y, g,,,,,,, , ,,, , g ,,, y , , ,, , gg,,,,
Heussen, Temos 77017 Housten. Temos 77075 Weetanghouse. Areos, All . State, Areeir, Tweee

IWECD,1NC. yyyyyyy

CERTIFICATE OF COMPLIANCE -

.

$o a rA w es,r- [A6bcA rwd ub. p. O. No. 05 - |2 8 2-

Material Specification ['70/O S FA S. / 5 t.c._Zr b
j ,

Heat No. $ II X O 9 A | .

'

tot No. 2 J 3 / / AA o 2- q,,
Control ddO43 *

This material was manufactured and supplied in accordance with the Quality -,

Assurance Manual Revision /Yd. 2. . / l- 3 - b o

. Accepted by bz orn wtt r M8 ic 4 re,v4 , meeting the
'

requirements of NCA-3800. /*
,

g g 2. /] W - -
Joe Morgar([_
Q.A. Mgr.

BECHTEL
742

.

AdOO -

J.
. - - -
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'

siUTHVGST- @
"~

*>- -
. .._ .

0- * ' ' ' FABRICATING 3/22/84.--vo.- .

O| 84
G WELOW8G CO INC -.

j Test 02161O An-Tedt Iab. Report Ib. 84-1080-1 & 2 neto.

DETAILED ANAL,YSIS ItEPOllT FA;;;?,';;;''

, , ' *CHEMICAL ANALYSIS HEATOF MATERIALS ROM WH CH MADE
CU [o", ma n n.atDESCRIPTION ** m e ** ""5=* * *aa' ==.-

,U. 'j. d'.*|%.'" ' ' . * "'O'.
* ' 'a" *'"C "a* =aa C MN P S SI CR NI MO g ,,o.

**u. .. -- m .r .

.035 Alloy Ibd Reporti d .09' l.46' .006 .013 .85' .04 .04 .01 .05 12132
|

| Spoolarc 88 Carbon Steel Va = .01
_

Weld Wire 33 y,yg
* '. ' ~j

Specification: SFA-5.18 66,400 86,100 23 61.3 .11 1.47 .005 .012 .80 .05 .05 .01 .25

Class E70S-6/ER70S-6 Va = (.01

"V"Ibtch Oary In aact at 0 F.

Ft.Us. 33.0 - 35.0 - 53 .0

Iat. .Exp. 25 28 - 42-

$ |
% Shear 30 - 30 - 40 '

M
Strens He I.leve I at 1150 b for 8 firs

_

i

| t s

M 58,600 74,800 28.0 70.9 man stry same as a:xwe

0
"V"I btd) Gar y Innect at 0 1 '. , m

,J1 (saa w.co).
Welded per 01.01.038 R/7 Pt.U s. 71.5 74.0 - 76 .5 i r a A j-

,

m p i n)
Ileat Teated per ifr-P1-2 R/4 Iat. Exp. 56 - 57 - 63 \ y2

X-Ray Satisfactory % Sh< ar 70 - 70 - 70

1.HEREDY RTIFY THIS REPORT TO DE TRUE AND CORRECg ACCORDING TO RE 4DS I THE P SESSION OF TitiS CORPORATIO
n *

A { e-
,, -
b

|
- - - - . - - - - - - - - - _ |



_

ALLUY HUUS, INC.
CERTIFICATE OF ANALYSIS

P.O. BCX $17 HANOVER, PA 17331 71 ,7 8911

CERTIFIED MATERIALS TEST REFORT
.

SOUTHERN ALLOY 8e EQUIP.6620 FULTON Customer Order No. 1461REF. P.O. 0739
HOUSTON, TX 77022 Order No. 232119-1

Shipped:

This Material Conforms to Soecification
ASME SFA S.18 Sec. II Part C & ASME B&P'
Sec. III NB-2400 1983 Ed. t h ru S untne rTrade Name 1983 Add. 10 CFR Part 21 applies.or Trademark: Spoolarc 88 Type: ER 70S-6Diameter Size: .035"
Test No. 2-3380-00

Weight: 1,020 lbs. -

Lo t Numb e r :

Heat Number: 12132

Carbon .09Manganese 1.46C1.romium .04
Nickel .04Silicon .85Colu nb l um+ -

Tantalum
Mol ybd enwn .01Tungsten..

( T'1eansum
Copper .05

.

Phosphorus .006Sulphur .013=

Vanadium 01
,

', Cobalt -

*# #
~ FERRITE

Quality Systems Certificate No. QSC-221.

Expiration Date:
S.t' ate of Pennsylvania September 8, 1984 -

1County of York [ SS The undersigned certifies that the
contents of this re ort are correctSubscribed and sworn to before me and accurate and th t all operationsthis 22nd day of March, 1984 performed by the undersigned or* subcontractors are in compliance withrequirements of the material speci-A =

, # fication and ASME Boiler and Pressuree j#
ey / Vessel Code SectionSEAL. Subsection NCA-3800 III Division I.5.. . ....

ot ub 'c .

My Conmission expires: 03/16/87
.

' *

.

J/
BY........ m ........ . ..

/
. L. StarnerQ.A. Supervisor

Wm- p= cvaa
mBY Q. A -- DATM'

*
~

SCUTHERN ALLOY & EQUIPMENT, INC.
..

,.

.

.

KdOO
. ..

. . . . . . . . . 2 A__.
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SOUTHERN ALLOY & EQUIPMENT,INC.
382 GARDEN OAKS BLVD. * P. O. BOX 10208

HOUSTON, TEXAS 77206

(713) 69l-5513
March 20, 1984

Re SF&UCO P.O. Number 84-0163 dated 2-8-84
.

1020# Chemtron .035" Dia. "Spoolare 88" Mild Steel Mig Wire
AWS-SFA 5.18 Class ER-703-6 Heat #12132 ~

THIS NATERIAL WAS MANUFACTURED AND SUPPLIED IN ACCORDANCE WITH THE ,

QUALITY ASSURANCE MANUAL REV.3 DATED 3-24-80 ACCEPTED BY SF & WCO,
,

MEETING THE REQUIRDIENTS OF NCA-3800.

.

Southern Alloy & Equipment, Inc.
.

. .
-. ,

f.*c"-
'

s.
C.A. Hardin, ,

Mgr. Q.A. ,

.. .
*

.

J4
,

.

rA61; ~
'

-
..

...

.

.

4Ch
-

g

,~ ,3.

74.

.

AdOO
*2 I

. - ._. - - - _. . . . _ - .. --. . , _ - - . - - -
_ - - _ , _ -
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# '

[ -

"

r .. . sotnMGvsr.

FAM.o.CABEI 8-10-84Oi %k
-oo. ...e . . . . . .

i oco -c
S 0 212.AN-TEClf LAR. REPORT No. 84-3057-1 f 2

DETAILED ANAI.YSIS REl' ORT Etan",ff*'

PMY5ICAL5
5",C * y,8 -OF M ATERIALS FROM WHICH MADE CHE MIC AL. ANAL.YSIS weav

,

,j0DESCRIPTION ; ,*, ,'gy, a=y 1==.= u . , s ......

e.. ene se .e C MN F S St CR Ni MO CU secu . .ca" * * * " " '
,,o

__ .e .=c a . . - .. unos=<=
_ _

3/32" PACE AS-25 CARBON REP )RTED .13 1.18 .013 .009 .58 .046 .041 .007 .16 40925

STEEL WELD WIRE V= .002
-

SPECIFICATION: SFA 5.17 72.900 85.800 26.0 64.9 AS W ELDED- -

CLASS EM13K WITH .13 1.15 .024 .010 .60 .06 .07 .02 .22

LINCOLN 860 FLUX LOTi w V= C .01

137S CLASS F70- "V" ) 0TCH CHAR''T INPACT 90 ?.

EMl3K F7AO-EM13K - PT. LBS. 39.0 36.0 38.0

OR F7PO-EM13K h LAT. EXP 38 31 35

% S1 FR 40 40 40

CP
STRI SS Rl:LIEV :D F. L 150' ' F. Fi )R 8 Hi)URS_ ,

j W P /'
,

64.400 81.400 27.0 66.I CHD ISTR' ' SAM : AS LBOV3

"V" NOTCII CHA tPY I iPAC- 00 F. I

[WELDED PER 01.01.040 R/7 FT. LBS. 45.0 44.0 45.it
7

.. IF
.

3

h]W[
HEAT TREATED PER HT-PI-2 R/4 LAT. EXP 43 42 43

Y-RAY SATISFACTORY _Z_S1 EAR 40_ _40__40

tts I.HEREBY CERTIFY THIS REPORT TO BE TRUE AND CORRECT
g ACCORDING TO RECO S IN HE POSSESSION OF THIS CORPORATION

h *
-

.N .'
F . i



*f
.

UNIDR AZE.l' AGE COIIPOlt ATT i .

205 CLAY sTHEET. H0X IW
sowt.t.sc cREEN. KENTtTKY 421021519 CiO3 7At T/WI T{ LEX M 4.15.1

. .

'
.

I

' Date: 8-9-14*

Shipped To: CHAMPION INDUSTRIAL SALES Customer's Order: 2637
HOUSTON, TX

..

FOR: SOUTHWEST FABRICATION & WELDING
HOUSTON, TX. S .W . Fab. P.O. 84-0597

Via: CUSTOMER PICK UP Our Register: 1300-208-128

'

Pallets: 2 - Gross: 2928# Net:2816 #*
-

Material: 3/32" AS-25 52 Coils

ASME Boiler & Pressure Vessel Code*

| Section II, Part C -

Specification SFA 5.17, Classification EM-13K
and Specification SFA 5.18, Classification ER705-3/E705-3

. .

e .

', Heat No. C Mn P S Si Mo Cu Al Ni cp y
.

. .

40925 .13 1.18 .013 .009 .58 .007 .16 .041 .046 .002
TOTAL .-

RIP W4.45 7
'

"

.

II

We certify that these chemical test results are correct as contained in the records of the company.
,

A. Stamps, GC. Dept.
,

This material was manuf actured in accordance with the Quality Assurance Manual,
r3 vision dated march 31, 1983, accepted by Southwest Fabrication and Welding Co.
CO meeting the requirements of NCA-3800.

AA 8.

[b
A. S tamps , O.C. department
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CHAMPION INDUSTRIAL SALES CO. 6420 Navigation . P. O. Box 9130. Houston.. Texas 77011. Phone 713 9217183

August 10, 1984

Southwest Fabricating & Welding Co. ._

P. O. box 9449
Houston, Texas 77011

Re: pe#84-0697 car.t (40925)

3/32 Page AS-25 material was manufactured and supplied in
accordance with the Quality Assurance Manual, revision III/
dated 01/02/83, accepted and approved by Southwest Fabricating
and Welding Co., Ind, meeting the requirements of NCA 3800. -

A

assbf$b'S",

! Amos Stiborik
*.

.
.

gT* 445T' -

p
-

@
.

.

.

BECHygg,
7e
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./ CUSTOM BLAST SERVICES,INC.
P.O. Box 1566 LaPorte. Texas 77571*

713/487 8066*

s,

.

This is to certify that the following items have been '
processed with Accordance With Approved Procedure
#1002-NUC-83 Rev.l.

-

Lot k Dated S-t\.M
.

Snlos Order Sheet No. Piece Mark

b2.uS1 CC ilO ' 136S9- CC- ECM- OD-OT-N - '

O2d1 MS - \ ' 7 t w%'9- W- \tht- c, Al \- A -
'

107vsm M%% ' ? C L %~9-(r\% . h v- G N>- yA -.

btus 1
'

trss vs ' it. kp 7.n%- 67- c12- t- A ''

f G2ms, ms.23 - icsw.m- % c-a, \A -
! 02vs% c_c \w scs c4 cc- u s o n- m- M -

'

i _.

- RIP # 4457

..

-

I
i

|

BECHTEL
743

s

AdOO 4
_ _ . __ ._ _ __ _ _ _ . ._ _



PR00l' IDENTITY RECORD FOR COATING Mt-' RIALS,, ,

(By seller / 5uDcontractor) -
- -

PROJECT NAME : SOUTH TEXAS NUCLEAR PROJECT
PROJECT NUMBER: P.O./SU8 CONTRACT NO: 3-5749
SELLER : CUSTOM BLAST, 2550 Senoa Red Bluff, Houston, Texas 77571 -

FOR ITEM / AREA :

(By Coating Material Supplier)-

MANUFACTURER : AMERON PROTECTIVE COATINGS O! VISION
LOCATION : 201 NORTH 8ERRY STREET

BREA, CALIFORNIA 92621 -

PRODUCT NAME : DIMETCOTE 6 PRIMER
~

GENERIC TYPE : SOLVENT BASED INORGANIC ZINC PRIMER

ORDER NO. : 7004483 CUST. PO # : 3-5749 GALS SHIPPED: SEE CONPONENTS

COMPONENTS 8ATCH NO. DATE OF MFG. SHELF LIFE EXPIRES
A. Powder (27 x 5 gals) 108126 3/29/84 3/29/86
8. Liquid (80 x 5 gals) 108382 4/16/84 4/16/86

Provide batch and standard test data for all components.

TEST METHOD A - COMPONENT B - COMPONENT

COMPONENTS ASTM or OTHER BATCH STANDARD 8ATCH STANDARD
~

WEIGHT-Ibs./ gal.: 0 T475' 58.6 58.6 8.35 8.24-8.64
VISCOSITY-CPS : Fed #4287 1000 200-2000 600 200-600-

WT. SOLIDS-5 : Formula (info only) 100 (info only) 29.2-35.2
GRINO : N/A
FLASH POINT : 0 1310 (info only) 77 Deg. F (mixed, as applicable)
MIXING RATIO : 14.9 Lbs. Powder : 6.3 Lbs. Liquid -

MIXE0 MATERIAL ASTM or OTHER 8ATCH STANDARD

RIP # 4457VIstOSITY : N/A
REC 0AT TIME : 24 HRS. at 77 Deg. F
FULL CURE TIME : 2 HRS. at 77 Deg. F / 50% Relative Humidity.

ZINC PIGMENT ASTM or OTHER BATCH STANDARD

METALLIC ZINC-5 : Formula (info only) 69.4
51 EVE ANALYSIS : N/A

.

We nereoy certify that the coating materials described above were manufactureo with the same
formulation, raw materials, production methods, and quality control standards as the coating
materials on which the original acceptance was granted by Bechtel.

BEcliTa
QUALITY CONT L CHEMIST: AICE M : 743

SI 0: d |51GN -

DATE : May 15, 1984 DATE : ay 15, 1 4,

"
WP: 11381 !

AdOO l
l
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May 17. 1984'
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*

.

Purchasing Department.

T Custom Blast
2550 Genoa Red Bluff*

-

Houston. Texas 77571 .

"

Re ference: Purchase Order 3-5750'
Aneron Order 7004482

' CERTIFICATE OF COMPL1ANCE
'

I This is to certify that the following Aneron product
,

f Apercoat 101 Thinner
,' 2 x 50 gallons

Batch Number 8510844H
!

Was manufactured in accordance with the standard Aneron Protective
Coatings Division quality control procedures ap;,1(cable to this

.

j heercoat product.

: -

.

RIP # 4457.

,
. .

..

: J .

.

,

per+44pt //3 /p Deviq L. Berry
Quality Assurance

,

.

'
DLB:s

'
cc: Aneron Houston

i

h
*

.

e

: BECHig
in-

.

O
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* *
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,,

'

CLEANING AND COATING VERIFICATION RECORD:

NO.l A k %.u.h1- muk*
PROJECT NAME

a

O Mk
PO/5USCCNTRACT NO. ib7/h*9ITEM / AREA

*
I I

1
'*

1 INSTRUCTIONS* *

.

-

j 1. Use a separate C!eening Ind coating Verification Record Form for each item. lot or area. '

i 2. Record all readings.. tests, and other. date in appropriate bones on this form for the item. lot or area
Identified above, if an appropriate bom eennot be found. record data under " Comments". |

*

:

I 3. Provide all inspection and test data required by the specifiestion. Mark other bones "N/A"if the
i data is not required by the specification. .

4. Use a separate Costing Record - Part 11 sheet for each seat applied to the same item. lot or area. ;

|

J, RIP # 4457', '

CLEANING RECORD - PART I
*

; *

i .. ee . - r ..-i . . . --

|
.

;
i *,/

_

!i -

.

i
*

* AMStENT cONOlTION: ',
'

8
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(SM NmdNOTES: (DF-329)

(1) SEE SPECIAL BEND NOTES e

(2) MIC. WELDING ALLOWED ON .375"W THK. OR LESS.
(3A) MIC. WELDING LIMITED TO ROOT FASS ON ALL WALL THK. OVER .375"W THRU 1.500"W.
(35) NO MIC WELDING ALLOWED OVER 1-1/2" WALL THK.
(4) NO E-6010 ALLOWED.
($) FCAW LIMITED TO 1-1/2" WALL THK. AND LESS. ,

,(6) ALL SMOP WELDS REQUIRE "C" BORES.
(7) DISTANCE BEIVEEN WELDS SMALL BE 2T + 4" OR 6", WHICHEVER IS CREATER.
(0) FOR VEIS MAFFING, SEE PROCEDURE 2657 R/0

*

(9) CRIND ALL BW'S PER EF-8210 R/0
(10) TOTAL WEIGHT OF SF00L TO BE INCLUDED WITH OTHER MARKINGS ON SF00L. .

IF TOTAL THEORETICAL VrtoMT EXCEEDS 10,000f, FIECE MUST BE WIICHED AND
RECORDED.| ,

(11) SILICA-CEL DESSICANT REQUIRED [ Mb b.
(12) RECORD MEASURED MIN. WALL ON SPECIFIED MIN. WALL TTCS. AND FIFE-4 FIACES AT

END-90*AFART AT ALL BW'S AND OPEN ENDS.
(13) NOTIFY BECHTEL INSFECTOR FOR INSFECTION OF MATERIAL SURFACE ATTER RDt0 VAL OF

ALL TEMPORARY ATTACHMD('t$. '
.

.(j4),ATTMH GUPl*t.IER.s DEMTtod psPostTich) /CEGutS7" W/ 7-05N l ,'
d#''J bT# #SOUTH TEXAS UNIT l' BECHTEL JOBd14926-001 SYSTEM

0 '26 5"l-l% *s0. , , , ,,

MK:2C%99-ML-lool G A2. l- A .or, ,
,,

$^,"[o*Pnar: PROC. EP-8212 R/0 * NONE
* #" * * * ' ' i

hat YES OR PT O.D. & ACCESSilLE I.D. OF ALL WELDS NOT R.T. EXAMINED
& TEMPORARY ATTACH. AREAS

Pt YES SEE MT

Rf YES ALL GIRTH & LONG. 8W'88
ALL BRANCH TO HDR WELDS GREATER THAN 4" NPS.

UT NO

SURF PREP 50LVDfI CLp ($6PC-SP-1) My OIL OR GALA)E FR10R TO NEAR WHPmEMEAT '

NO, M/O '' BLAST ($$PC tF-10) PER AFFROVED FR0CEDURE 1002.NUC-83 R/1..

, ,*j- ' 'EINORbANIC) Dl'tCTCOTE P6N TER APbdVED PROCEDURE 1002'.NUC-83 R/1.
"
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MANIBCTURINGh._ CORD SHEET N CL 2 CARBON MRCOPYig -

DATA, OPERATIONS,OR DOCUMENTATION N h
S$F. & W. WELONG PROCEDURE

(SHOW LINE NO. OF APP'D. PROCEDURE) | / / // 6 f).E Cpi
3GTAW' 2 ,,s i t. 05 03

{d SMAW 3 sv

gI GMAW 4 / ' _

3 3
B$ SAW 5 " # N N,

/ 7/g # do, / / 4o9//GTAW WIRE . 6 a
7
8

SMAW ELECTRODES 9 s - /
10

11 -

M WRE' 12 y s / /2 /32. 12/32.
13

E
SAW WIREe 5 s - / 40923' do 9 2.5-

18

SAN MLUX f TYPE) 840 IT H ./ /3 *?S /37.5
wu e f, seu be a u u o>re m 2 IS / - |

NELD DOCUMENTATioPJ BYa' 19 / V Yu/s4% b/s4 Te 8/e?/54 7 |
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3 4!, Mouw e 4-108 R/4 El !

FIT UP 22 V V %5/4*** f es'f* b Grue La/

ROOT PASS * R3 A
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2 1.0 INTRODUCTIO:I

3 .

This report prepared by the Plant Design Staff of Bechtel Power Corporation,4

s Los Angeles Power Division, for South Texas Project describes the analysis
performed to determine the dynamic structural response of the main steama

7 piping systems. The analysis evaluates effects of the steam hammer loadings
e resulting from closure of the turbine stop valves.
s

The analysis described in this report covers each main steam line piping10

system from the steam generator to the turbine stop valves. Dynamic load-11

12 ing on the piping systems can be induced during a turbine trip event by
13 a sudden closure of the turbine stop valves which are located in the tur-
14 bine valve chest. Closure of these valves creates pressure and momentum

)is
transients throughout the piping systems, resulting in a significant time-
varying force at points of the piping system direction change (elbows)is

17 until steady-state flow is achieved.
is e

The purpose of the analysis reported herein is to evaluate the maximumis

dynamic response, i.e., stresses, displacements, support reactions and ;so
'

21 nozzle loads in the subject piping systems due to the steam hammer loadings.
Transient dynamic force histories were generated (Reference 1) and applied j

22
6

23 to the piping systems. The response of the piping systems was then
evaluated by developing a three-dimensional structural model and perform-24

-

as ing a dynamic time-history analysis. The worst case loading was assumed
to occur for the condition of simultaneous closure of all four stop valvesas

as in the main steam supply system.

as

as Section 2.0 of this report dcscribes the configuration and important
3e parameters of the main steam supply system. Section 3.0 provides a
31 general description of the analytical approach used. Details of the

}u analysis assumptions and procedures are discussed in Section 4.0, and
32 the results are discussed in Section 5.0.
34

35

36
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In summary, the displace:nents and stresses of the main steam supply1
'

system under the steam hammer loadings are found to be well within the2

3 acceptable design limits.
4

'

is noted that the results presented herein should be combined withIt

those obtained for other applicable simultaneous loading cases and6

evaluated for compliance with relevant criteria in the ASME Section III __?

-Code (Ref erence 2), and the PSAR/FSAR of the South Texas Project.e

e

10

11

12

13

14
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i.
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2 2.0 SYSTEM DESCRIPTION

3

8 The main steam piping system for the South Texas Project consists of four
s (4) main steam lines designed for the primary function of delivering
a steam from the steam generators to the turbine. The piping systems
7 under consideration, support locations and orientations are shown on the
a following drawings supplied by the South Texas Projects
s

80 (A) Hain Steam System MS-01 Stress Isometric No. 1-R-0505-2
si

is (B) Main Steam System MS-02 Stress Isometric No. 1-R-0506-5

'3 (C) Main Steam System MS-03 Stress Isometric No. 1-R-0507-4
14

(D) Hain Steam System MS-04 Stress Isometric No. 1-R-0503-2 ;.

)1sn (!) Composite Piping - Isolation valves Cubicle, Plan at E1. 50'-0", Area
11, Drawing No. SG-15-9-P-0054, Rev. 0, (Appendix F)i,

is (l') Hain Steam Stress Isometric No. 1-R-0004-F, Sheet 2
"

(C) Hain Steam Bypass (MS-2) Stress Isometric No. 1-R-0005-L, Sheet 1
M

(11) Hain Steam Bypass (MS-3) Stress Isometric No. 1-R-0006-1, Sheet 2
3,

82 (I) Piping Fabrication Drawing Nos. 20369P-MS-1001, Sheet 3, Rev. 11
83 20369P-MS-1002, Sheet 2 Rev. Il 20369P-MS-1003, Sheet 3 Rev. 1:
84 and 20369P-MS-1004, Sheet 3 Rev. 1
n
M Pipe properties and support stiffnesses used in the computer model were
at also supplied by the South Texas troject (References 6 and 7).
M

Analysis of each main steam l'ine was divided into two independent problems,M

30 separated by an anchor-containment wall penetration. The two different
31 problems are
38

.

33

34

M
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1

3 (A) Main steam line inside the containment building, from the steam
3 generator to the containment wall penetration.
4 .

s (B) Main steam line outside the containment building, from the con-

a tainment wall penetration to the turbine stop valves including

7 bypass lines to the condenser.
e

e Since the layout of the main steam line MS-02 inside the containment is
18 a mirror image of the main steam line MS-01 layout with identical pipe
H support types and locations, only one dynamic analysis using higher
el steam. hammer forces was performed for those two piping systems.
13

14
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'
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3.0 METHOD OF ANALYSIS,

3

The analysis to obtain the structural response of the main steam piping4

system following the sudden closure of the four turbine stop valvesa

consists of the thermal hydraulic analysis (Reference 1) to obtain force,

histories acting on the piping system, and dynamic structural analysis,

to determine response to these transient forces. Since the distortions

of the piping is relatively small, the interaction between the struc-,

tural response and the fluid forces is not significant, and the overall,,

analysis can be performed in two distinct phases - thermal hydraulic,,

and structural analysis.,,

i3

The method of analysis consists of the following stepst,4

)is (A) Development of thermal-hydraulic model of the system.,,

17

(4) Performance of the thermal-hydraulic analysis using program
,,

CAFT to determine transient state histories at discrete locations
,,

throughout the piping system.
,,

It

(C) Integration of the transient state histories to develop force
3,

histories applicable to different sections of the piping systems.
33

24

(D) Development of a lumped mass structural model of the piping
,,

system.
,,

27

(E) Utilizing program HE-101 to perform the structural dynamic
,,

analysis of the system with forces developed in Step (C).
,,

30

Steps (A), (D) and (C) above comprise the thernal-hydraulic analysis
3,

phase discussed in Reference 1. Steps (D) and (E) comprise the struc-
3,

tural analysis phase which is discussed in the following subsection.'

33

34

Ss

34
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2 3.1 Method of Structural Response Analysis

3

* In order to evaluate the dynamic structural response of the main
5 steam lines due to t'ne transient steam hamer forces, a time-

a history analysis was performed. The time-history analysis is based
2 upon the normal mode superposition method using a closed form inte-'

c gration technique for the evaluation of the responses associated
8 with each mode. A finite element model consisting of lumped masses

80 connected by three-dimensional elastic piping elements was developed
H to represent the struct2ral piping system. The lumped masses cor-
12 respond to the data points which were located at carefully selected
83 locations in order to adequately represent the dynamic behavior of
'8 the system, and the beam elements were provided with elastic pro-

')'' perties equivalent to the actual elastic properties of the pipe.
Is

" The time var / ng forcing functions, representing the transienti

thermal-hydraulic forces developed as described in Reference 1, wereis .

it applied at the locations of direction changes in the piping model
20 (elbows and tees). Location and direction of these forces is sche-
21 matica11y illustrated by arrows in Figures A2, A4, A6, A9 and A16
22 representing forces on MS-01, MS-02, MS-03, MS-04 and MS-Comen,

23 respectively. Each of these forces represents the net unbalanced .

I
24 force per pipe segment between two elbows. A positive value indi- i

25 cates a force acting on the pipe in the direction opposite of the
26 steady-state flow (Reference 8).

.

21

2s Bechtel's proprietary program HE-101, References 3 and 4, was used
se to perform the dynamic time-history analysis. A description of the
30 program features is covered in the User's Manual listed in Appendix
21 F. Finite element modeling proceduro allows to write the equations
32 of motions of the system as a finite set of the following sinul-
33 taneous ordinary differential equations
se

39

36
_ _ _ _ _ _ _ _ = _ _ - - . -'
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2 HU(t) + C6(t) + Ku(t) = F(c)
3

where M, C and K are the system mass, damping and stiffness4

matrices, respectively, and F(t) is the time dependent vector5

s of the externally applied loads. U(t), 6 (t) and u(t) are the
structural system time dependent vectors of acceleration, velocity7

e and displacement, respectively. The solution to the above equa-
tions is based upon the normal mode superposition method. Ae

description of the procedure of the integration method is pre-to

11 sented in Reference 4.
12

13

14

}15
'.i

17

*
10

19
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21

22

23

24

21

26

27
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2 4.0 DISCUSSION OF ANALYSIS

3 i

The lumped mass structural model of each main steam line is shown on the*

s following figures:

!
7 MS-01 Figure A1 - Inside Containment

'
a MS-02 Figure A3 - Inside Containment

s MS-03 Figure A5 - Inside Containment

| MS-04 Figure A7 - Inside Containment80

H MS - Common Figures A9
through A15- Outside Containment::

13

These figures show the piping layout of each system, location of thei4

structural nodes (lumped masses) and location of supports for the pipinggis

's systems. The integration time step for the time-history analysis wasi

37 selected to be fine enough to include accurately the structural response i

to t;he highest f requency components noted in the load history. For all !
is

piping systems inside the containment building, a time step of .001,,

seconds was used, which is considered to be accurate for evaluation of
ao

structural modes with maximum f requency of 125 cps. Similarly, for the
3,

main steam lines outside the containment building, a time step of .00164
22

second was used which is considered to be accurate for structural modes33

with maximum frequency of 76 eps. The structural response was analyzed
24

for a minimum duration of 1.7 seconds and 7.5 seconds for piping located
,,

inside and outside the containment, respectively.
3

27

Since in all cases the transient shock loads reached a steady-state condi-
,,

tion at much earlier time, it was reasonable to expect that no significant
,,

excitation of the system could occur after the time period analyzed; and
3a

that the structural response has been accurately obtained.
3,

32

For all analyses, a critical damping value of two percent was used for all
33

modes of piping system vibration. This is based on the recommendations34

35 of Regulatory Guide 1.61 (Reference 6).
36
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2 S.0 DISCUSSION OF RESULTS

3
'

4 The results of the dynamic structural analysis of the main steam lines
5 are presented in the following appendices:

6

7 MS-01 and MS-02 Appendix B

s MS-03 Appendix C

e MS-04 Appendix D

so MS - Common Appendix E

II
*

12 From the time-history analysis of each main steam line, the maximum pipe
13 displacements, stresses at all nodal points, support and anchor reactions
14 were obtained and are summarized in Tables B.1, C.1, D.1 and E.1 for

gis MS-01 and MS-02, MS-03, MS-04 and MS - Common, respectively.
) -

16

17 To facilitate a realistic ccmbination of the containment penetration
lo, ads from both sides, the following figures provide the time dependentis

is load plottings for each penetration reactions:

20

21 Penetrations M3 Figures B2 through B7

22 Figures E2 through E7

| 23 Penetration M2 Figures B2 through B7

24 Figures E8 through E13
|

2s Penetration M4 Figures C2 through C7

as Figures E14 through E19

27 Penetration M1 Figures D2 through D7

rs Figures E20 through E25

[ n .

so Caution should be taken in combining the penetration loads because two
31 different global coordinate systems were used in modeling the main steam
32 lines inside and outside the containment building according to drawings
as provided by the project.

34

35 The peak responses of the main steam piping systems are summarized below:
as

__ _ _ _ _ _ _ _ - _ _ _ _
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2 MS-01 and MS-02

* Maximum displacement is .0434 inch in the -y direction at data
4 point CO2E,
5

Maximum pipe stress is 1860 psi at data point 54,
,

Maximum support reaction is 24,434 lbs at data point 18A7

e

e MS-03

' Maximum displacement is .043 inch in the -y direction at data
" point CO2E,

l
,

12

Maximum pipe stress is 1382 psi at data point IB, f
,3

|
Maximum support reaction is 18,445 lbs. at data point 33A. -

18

g15
/

1e MS-04

17 Maximum displacement is .0446 inch in the -y direction at data
'' point CO2E,
19

Maximum pipe stress is 1444 psi at data point IB,
3

Maximum support reaction is 20,064 lbs. at data point 33A.21

22

23 MS - Common
.

Maximum displacement is .831 inch in the -y direction at data /''

" point 183, r
?2s

Maximum pipe stress is 7215 psi at data point 940, *
,,

:s
'

Maximum support reaction is 58,472 lbs. at data point 938. /
'

.

The above maximum responses are considered to be within acceptable designso

limits for the system; however, in order to get a complete evaluat'.on,31

the results reported herein should be combired with other applica' ole32

33 concurrent loadings being considered for the system in accordance with

34 the South Texas Project PSAR and FSAR.

35

U
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Some selected response time-history plots of displacements, accelerations
,

and support reactions are presented in Figures B8 through B13 for MS-01
3

and MS-02, in Figures C8 through C11 for MS-03, in Figures D8 through D14
,

for MS-04 and in Figures E25 through E29 for MS - Common. They all
,

indicate that the maximum response occurs well within the time duration ,

6

for which the analysis was performed.
y

a
From discussion with mechanical group, the cteam hammer transient loads ,

, I
on branch lines from bypass line 24" MS-1013-HC on isometric Nos.

,o
1-R-0004-F and 1-R-0005-L are insignificant during the transient period

,,

under consideration. Therefore, those branch lines were not included in
,,

the time-history analysis.
,3

14

15

16

17
.

18

19

20

21

22

23

24

25

26

27

e

28
.

30

31

32

33

34
.

O_ _ .- - ,



n.n'

CALCULATION CHEET ~

CALC. NO- 1-

\ \O D '#
CHECKED DATE'

SIGNATURE DATE

14926-001SOUTH TEXAS PROJECT JOB NO.PROJECT

SUBJECT MSL STEAM HAMMER ANALYSIS SHEET 12 op 13 SHEETS

1

2 6.0 COMPUTER RUNS LOG

3

4

5 CALCULATION PROGRAM DATE
7 g 0

s

7
MS-01 & MS-02 Time- ME-101 NA 755 10/26/83s Insida Cont. History

e
MS-01 & MS-02 Post Run ME-101 NA 771 10/27/83

'O Inside Cont.

It

MS-03 Time- ME-101 NA 756 10/26/83
2 Inside Cont. History

13

Post Run ME-101 NA 788 10/27/83
14 s de Cont.

} 15
<

-101 M 778 10/27/83
'8 s e Cont. H tory
17

8 "" ~ ^
1s s e Cont.

19
MS - Common Time- ME-101 X 7129 11/8/83

20 Cutside Cont. History

21
" Post Run ME-101 X 9094 11/9/83

22 oe e,

23

24

25

26
i

27

,

28

29 .

30

31

32 .

- 33

34

35

3G
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s
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16
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e
20
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23
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24
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_1. 0 Object
,

To show that structural integrity and operability will not
be impaired during or after a seismic event.

''

2.0 General Approach '

2.1 Horizontal Pumps
'

On all horizontal pumps, the pump and motor are separately
-

.
-

analysed. the motor being analysed by the motor vendor. The
only interface between the pump and the motor is the coupling.

-..

It is realized that the only time any load, other than torshnal
can be carried across the coupling, is if there is permanent
set in some component. Thus by assuring there is no
permanent set in any componen,t we can assure there will be no
axial load interaction between the pump and the motor.

(
All pump and support component stresses are calculated per8 .) section 5.0.

. All pump and support component deflections are calculated per
section 5.0. *

The motor supports are modelled as pump supports and analysed. .

per section 5.0.. ,

. .

2.2 Vertical Pumps

. . Vertical pumps are modelled as beams and analysed by finite
element methods using the NASTRAN program. The motor is
analysed as a beam mounted above the pump. The pump is
assumed to be rigidly attached at the mour. ting plate and to

, be simply supported at the radial supports.
,

The stiffness is based on only the outer shell minus the
~

.

corrosion allowance. The mass is based on the total weight
including the corrosion allowance, shafting, enclosing tubes,

and water.,

.

The NASTRAN analysis is not duplicated here as it is
publically available.-

.

( ,) -

I*
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3.0 )_,_ Structural Integrity
3.1 Criteria ,

*

3.1.1 Allowable Stress
-- -'

-If the specified material is an A.S.M.E. Code material. '

allowable stresses are taken from the A.S.M.E. Code Section :-- -III Appendix I. If the specified material is not a Code
material, the allowable stress is taken as 60% of yield. )

The allowable stresses for half and full earthquake loadingr.
*

are modified only as stated in the customers specification.
|

'

3.1.2 Code Criteria
.

. .

khere applicable all parts are analysed to the A.S.M.E. Code
Section III. See section 5.0 below for specific references.

( 3.2 Loadinos
J - *

.

All nozzle loads are as given in the customers specification
or greater. If the loadings are greater, a comparison of
the specified load to the loads used in the calculations isgiven in section 6.3.0. If the direction of the nozzle load
is uncertain, the most conservative direction is assumed.,

Flange loadings are calculated based on an equivalentpress
_

ure as given in section 5.1.7 . '

Seismic loadings are as given in the customers specification ,or greater. If the loadings *are greater a comparison of the
specified load to the load used in the calculation is givenin section 6.0 .,

-
,

NOTE: Any modifications of the specified loads are always
done in such a way as to produce conservative results.

'

3.2 Methods .

.

3.3.1 Nozzle Stresses

Nozzle stresses are calculated according to the A.S.M.E.
Code Section III Article A 2212 and the methods shown in

,

section 5.2.1 below. The nozzles are.modelled as cylinders
and an equivalent pressure is used to calculate the load,
as calculated in sections.l.7 below.

["y siano ro isiv.o by. -
--

Afproi.a 6y:
,
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*
* - 3.3.2

.. .
Casino Stresses-

-.

,

3.3.2.1 Horizontal Pumps
.

-

.T.he minimum casing thickness is calculated by the methods,

of A.S.M.E. Code Section III NB 3442 as is shown in section
- :

i
5.2.2.1. below.

-

. .

. . . . .

.
< *

The casing flange stresses are calculated by the methods of
A.S.M.E. Code Section III Article ND 3442 as is shown in' *

section 5.2.2.1 below.
. .

The casing is modelled as a cylinder and analysed by the
methods of the A.S.M.E. Code Section III Article A 2212 as

._ .

shown in section 5.2.1 below.
. .

_3.3.2.2 Vertical Pumos ,

( ,_...__ The casing is modelled as a cylindrical beam, fixed at one.. '

/
'

end. The stresses are analysed according to the A.S.M.E..

Code Section III Article A 2212 and using the methods shown'
.

in section 5.2.2.2.below.,

'

3.3.3 Flange Stresses . ,

-
.

The suction and discharge flange stresses are calculated, by
,

the methods of section 5.2.3 below, according to the A.S.M.E.
Code Section III Appendix XI and, an equivalent pressure,
according to the A.S.M.E. Code Section III NB 3647 as is
shown in section 5.1.7 below.

_3.3.4 Backcover and Gland Stresses

Since the calculations involving these two items are
identical they are both listed together. These items are
analysed in accordance with the A.S.M.E. Code, Section III
NC 3325 and ND 3325 by the methods shown in section 5.2.4
below.,,

. . w.... .. .
. . . . .

. _ .

. .

. . . . :

.
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i 3.3.5 Bolt Stresses
! 3.3.5.1 Horizontal Pumpsi

!
There are six different sets of bolts which are separately8

analysed by four different programs. The bolts are analysed
according to the following sections of the A.S.M.E. CodeSection III:

Casing Bolts ND 3442
Gland Bolts ND 3325

.

Flange Bolts NB 3647

The attachment, pedestal and foundation bolts are analysedI ,

according to the methods outlined in section 5.2.5 below.
'

3.3.5.2 Vertical Pumps

All bolts are analysed according to DESIGN OF MACHINE

( ELEMENTS, V. M. Faires, using the methods shown in sectioni
5.2.5 below.

J

3.3.6 Shaft Stresses

The pump shaft is modelled as a simply supported beam with
, concentrated masses for hydraulic loads, impeller weight

and coupling weight; and uniform loading for the shaft,

weight. It is analysed by the methods shown in section
5.2.6 below. All the hydraulic loads are calculated in
accordance with CENTRIFUGAL & AXIAL FLOW PUMPS _, A. J.Stepanoff. Keyway stress concentration factors are taken
from STRESS CONCENTRATION FACTORS, R. C. Peterson.

3.3.7 Pedestal Stresses

The pedestals are modelled as vertical beams with all loads
acting at the centroid of the attachment bolts. The
pedestals are analysed by standard beam analysis using the
equations for stress from FORMULAS FOR STRESS AND STRAIN,
R. J. Roark, and the methods shown in section 5.2.7 below.

= a. . . . . . . . . . . . . . . . . . . . . . , , .
.

9

_
n
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3.3.8 Weld Stresses
'

The welds are modelled as beams with cross-sectional areas
equal to the effective area across the weld throat.

/.

/ .

\ /.

i y.
.

/
.

/y .

s .

/
h , ,,, ,,.e . -

.

Y A/////
\\\\N\\\\\\\\\ \ \ \ \

'

The welds are analysed according to the methods of section
.

5.2.8 below.
*

_4. 0 Operability '
. -

4.1 Criteria

The reed natural frequency and the critical speed shall not
be within 225% of the operating speed.

The deflections of pumps and components will he deemed .

acceptable if they are such that no permanent set remains
after a seismic event; as calculated in section 5.2.

The missalignment of the coupling will be deemed to be
acceptable if the missalignment does not exceed manufacturers
specifications for the coupling in use.

Shaft deflections and wear ring clearances will be deemed
to be acceptable if it is shown that no interference occurs
before or during a seismic event and that no permanent set

( remains after a seismic event; as calculated in section 5.2.
)

.

" Standard lasved by:
e
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4.2 * Loadings (as 3.2)-

"

_4 . 3 Methods
.

,

4.3.1 Natural Frequencies

4.3.1.1 Shaft Natural Frequency

The shaft is modelled as a simply supported beam anc
the critical speed is calculated using an energy-
balance method. Calculations are done in accordance
with ,the methods shown in section 5.3.1.1.

4.3.1.2 Pedestal Natural Frequency,

- If there are two pedestals in the axis of concern
the pedestal is modelled as a guided cantilever witt
a concentrated mass on top. Otherwise it is modellt'

( as a simple cantilever with a concentrated mass on
top.

,

.

..
.3 v

I. _7. .! g,

*
Guided Cantelever i Simple Cantelever [| I'

t i

.
'

\\\ \\ \\\ \\ \
.

The natural frequency is calculated by the methods-

of: ' MECHANICAL VIBRATIONS, J. P. DenHartog and usin
the equations of FORMULAS FOR STRESS AND STRAIN,
R. S. Roark as shown in section 5.3.1.2.

k
) ''

,

,t' si.e.. .. i . . ... .,: 4 ,,,.... . ,.y
.

*
'*4.4

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



'

Ha.s' ward Tyler :M
-

.

~.. .| PUMP COMPANY om;
-

,(
ENGINEERING STANDARDS superseen,

.

.

% m: |

PUMP SEISMIC AND A.S.M.E. CODE ANALYSIS - ISSUE & REVISIONS.

4.3.1.3 Vertical Pump Columns

The column is modelled as a cylindrical beam which is
'

rigidly attached at the mounting flange and simply suppo:at the radial stiffeners. Credit is not taken for the
included, along with the water, in calculation of thcorrosion allowance in the calculation of rigidity but is

e ma

The pump natural frequency is calculated using the "NAST)'

general finite element computer program,,

_4.3.2 Shaft Def1'ections *

The shaft is modelled as a beam with static and operatingloads superimposed.
accordance with" The hydraulic loads are calculated i
Stepanoff. CENTRIFUGAL & AXIAL FLOW PUMPS, A. J.

( integration as partThe deflections are calculated by ndmerical-

G. H. Martin. _ KINEMATICS AHD DYNAMICS OF MACHINES,.)
Q .3 Bearing Analysis

.

.

For anti-friction bearings the B-10 bearing life is
, calculated according to the specifications listed in themanufacturer's manual.,

For sleeve bearings the load is calculated by a simple
summation of forces and moments by the methods of section5.3.5.

A,3,4 Fatique Analysis
'

Evaluation of fatigue life and safety factors for shaftingfollows the methods outlined in:i

DESIGN, J. E. Shigley. MECHANICAL ENGINEERING
, .

*

O

S

;,gi si. .... a. .. .,
4,,, . . . . . ,:
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5.0
Calculation Methods

All calculations are based on the following co-ordinate
system except cylindrical stresses which are based on the
system as illustrated in section 5.2.1.

*
., -. . . . . .

',
'

-

Z

A X
o ' '

-

..
.

' G
Y

( *

1_f -

5.1 Loadino

Generally, the following loads are given:
.

.
.

1. Nozzle Loads,

*

2. Seismic Loads
.

'

3.
Nozzle Loads for Seismic Conditions

'4. Shaft Horsepower
5. Design Pressure
6. Hydrostatic Test Pressure

These loads must then be converted to the appropriate values'

such that they are useful for calculations. This is done by
the methods illustrated in this section. ..

.

a a

.

0

'* *
Standarc teeuen by:
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5.1.1 Nozzle loads -

For calculation of bolt loads, the forces and moments are
tranformed by the following equations:i

.

Fx = 2 Fxgc

Fyc " #YY1
'

.
.

.

| p. Fzc ".E Fz;.

Mx = I Mx + T(Fyj (Ze - Zi) + Fzc(Yc-Yi)), c,

,

%c = E % + E(Fxy (Ze - Zi) + Fzc(Xc-X1))
'

,

,( Mz = I Hz + E(Fxy(Yc-Yt)+Fyc(Xc-Xi))e -

Where i = 1, 2, 3. etc. for each loading point, i.e.
nozzles, C. of G. , etc.

*
.

e

*

5.1.2 Seismic Loads

Seismic loads are calculated by the following equations:
Fx = Horizontal Acceleration

J)i.* Weight
1b.
Ib.fFy = Horizontal Acceleration * Weight f

F2 = Vertical Acceleration * Weight Ib.f'

Note that these forces are assumed to act at the centre ofgravity of the pump.

.

=. a . .... ...... . . x....... . ..

.

- - - - - - ,-
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5.1. 3-.

Nozzle Loads for Seismic Conditions .

When stated in the Customers specification. all nozzle loads are
multiplied by the multipliers for seismic conditions.

5.1.4 Shaft Horsepower

with the only nozzle load being Mx.In the motor pedestal analysis the motor is modelled as a pump
The moment. Mx. is

by 'the standa,rd conversion equatien shown below: cal.culated from the' shaft horsepower and the shaft speed (N)
-

-

,
,

,

h *, ,"*
-8 C. of G.__

- __

[ t
,

x. ,

m

1

NNNNNN\ \\ \\ \ \\\
y . Horsepower x 550 x 60,

_ft.-lbs.t
27*N

.

5.1.5 Desion Pressure!

The design pressure is calculated as the ma!
pressure plus the maximum suction pressure.ximum shut off

_5.1.6 Hydrostatic Test Pressure

The hydrostatic te'st pressure is calculated as 1.5 times the
design pressure times the ratio of the code allowable stress
cold over the code allowable stress at design temperatures.

PHYD TEST = 1.5 * PDES * (o' allow 'cold U" hot
.

p

=.- . . . . . . . . . . . ........ ,,.

/
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5.1.7 Equivalent Pressure
-

.
'

In the an:1ysis of flanged joints the nozzle loads must
be combined with the pressure to form an equivalent
pressure. This is done by the following equation from
A.S.M.E. Code Section III Article NB 3647:

.
,

,

equiv. = p + 16 M + F
4Fp

7/ g3 7/
.

''

''

CA'az ..
. '

.

6.. :.
. -

, . -

[}
..

,

.

x

ov
5 * n,

.

*

Where: F is the force perpendicular to the face of the,
'

flange
.

. -
,

H is the bendino moment in in-lbf.
H aiky2 ,g,2'

'

G is the diameter at the effective gasket load
5.2 Integrity calculations

5.2.1 Stress in'a cylinder
-

.

This analysis applies to nozzles, vertical pump columns,
and casings.

.

.

*
e

.

a .

Standard issued by:
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Ref Article A2212 AS!!E III
2 26

t P(1+Z )f(y ,3) '=
-

2j P/(Y-1)+F/A+ ;,x2 , ,,y '
6 = 2

g ,gjg,

6 II"ZIIIY-l)*
~ "r

.

*T1t " M * R/J '

z ..

' '
'

. *

L F,

-

:. .J- 4
R Radius to test ooint= '

[ I tioment of inertia about transverse axis
=

J Torsional ffoment of inertia=

A = Area of nozzle
P Z, Y, 6 ' U ' U are as defined in Article 2000.t 1 r

'*

T
is shear stress across the face of the nnzzle.1t

From these principal stresses are calculated

0'0 U+U"
1 2 t 1 [ t - "I +T1t

0"
3 r,

,

The maximum shear stress is the creater of
SS O-0 U*# U-U=

g 2 2 3 3 1, ,

2 2 2..

This is compared to the cod 6 allowable stress divided by 2 to obtaina safety factor.

SAF
2 ,ilow
Sa=,

;, *'8 si.no.ra s u o.4 ny: app,...o e :r

__ .
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,

5.2.2 Casino Stresses-

.

5.2.2.1 Horizontal Pumps
.

.

.

The casing minimum wall thickness is:
.

Ref: ASME III NB 3442
-

.

''''
.

Fillet
,

A Rad. *

4
t

f 'i
i .' _m -- <, ,

( tg ,' /r t,/h'

,/',

b s

s y ,,,,,, "
.

. . .

_,

3 '
.

.

5 . ,,,, ,, s/mw/" ,

Q

.

Casing wall minimum thickness
t, 0.63 x P x A=

5,

Minimum Volute and Casing flat wall
t,

=

Crotch radius t 0.3 x t,=
e

Cutwater and splitter radius t
.

0.05 x't,=
s

'

Fillet Radius O.I t, or .25 in.

The casing is analysed per section 5.2.1.
g*' si.nasce inwea ny: Approved e :r
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.

5.2.2.2 Vertical Pumps
.

The cylindrical sections of a vertical pump are analysed .per section 5.2.1.,

The stress in the pressure loaded top plate is analysed *

as shown below.-

The pump column is inodelled as a beam and analysed by the
"NASTRAN" finite element computer program. The column

.

is assumed to be rigidly attached at the mounting bracket2.

"
and simply supported at the radial supports..

,,

Any corrosion allowance is not included in the
-

*
*

calculation of the rigidity but is included in the calcu-
1ation of the weight. The applicable loads include weight,

-

nozzle loads and seismic loads. These are then combined
by the "NASTRAN" program to obtain the internal forces and

( moments. These internal loads are then used to calculate
column stresses by the methods of section 5.2.1 and flange

,

,

stresses by methods of 5.2.3.

Flat plates used as closure for cylindrical walls such as-
suction covers and top covers are analysed in accordance*

with A.S.M.E. Code Section III Article NC 3225.. .

*s
.

5.2.3 Flange Stresses *

.

' Flange stresses are calculated according to A.S.M.E. Code
Section !!! Appendix XI based on an equivalent pressure
calculated according to A.S.M.E. Code Section III Article.

NB 3647.
i .. . . . .

i
Nozzle loads are taken into account by calculatthg an equivalent1 pressure in accordance with NB 3647.1-

p ,p4 16M _ , 4F
89 3 2w"G 7t"G

M = 8ending Homent in in-lbs.
F = Axial force in Ibs.*

G = Diameter of Effective Gasket
Load.

[' sierwiers issued by: Approved by:
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The bolt loads are calculated as
For Operating Conditions

2,

W ,) = .785 x G x P + 2 x b x 3.14 x G x m x P
i

For Gasket Seating
' '

Wm2 = 3.14 x b x G x y.

The bolt area required is the greater of:
.

'

kl " W [3m1 b
,

,
;

42 - %2/S., -

i The flange bolt load is the greater of:i
,

;

W=Wm1
,

! (.
'

W = (Am + Ab) Sa,

-

2..

The stress is given by:
-

"

,. .
,

Longitudinal hub stress SH = f x Mo +PxB
,

'

.
- , .

Lxgl'xB 4xgo
,

-

Radtal flange strer.s Sg=(1.33xtxex1)xMo
Lxt2xs; Tangential flange stress S=yxMot

t' x B -ZxSg
Ref. NB 3647.1 (d)

The design safety factors are:-

e -

Longitudinal Hub Stress SFg = 1.5 x S
m.

Sg.

-

Radial Flange Stress SFa = 1.5 x S
, ,

m

( Sg

T *

Tangential Flange Stress SFT = 1.5 x S
.

m
"' Sistenearn reeuen sy: *
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5.P.4 Backcover and, Gland Stresses *
,

.

Reference:

The calculations are done in accordance with articles NC 3325 andND 3325.

Since the analysis is identical for the covers in questions the
nomenclature of NC 3325 will be used.

| | -

I
'

:
r
.

COVE R GUND Pa'fE

" * -
.

l .

I'
-

.

,

/i " ' ' "zzz ; r-- ..

//)fV4 % '

"
>////j,f <.

, .

.

'
'

,d.

' '

j -.- tt-.

...

.

= ... .... ... . . ... ........ ,.
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For Operating Conditions:

t =.d / C*P/S = 1.78 * W*hg/S*d3' (j)
where C = .3 (Fig. NC 3325-1-d and e)

P = design pressure
,

'S '= allowable stress at Design Temp.
(Table'l - 7.0, Appendix I)

-
.

W = total bolt load (XI-3223 (3) and (4)).. .

.

= W,g (for operating conditions)
.

For a grooved peripheral gasket, the minimum cover plate thickness
under the groove or between the groove and the outer edge shall be,

[ 1. 78&W*hg/S*d3
#tm a d '

-

*

For gasket Seating:.

.Eq"(I)aboveshallbeused

and P = design pressure = 0

S=allowablestressatatmosphericten.(TableI-7.0,AppendixI)

W=(k+A)Sa/2,b

Where S, = allowable stress of bolts at atmospheric temp.
A
b = total basic min. minor area of bolts (in.2)

2
Wm! = .785 * G P + 2b * G * m * P * 3.4

Where P = design pressure
H = gasket factor (Table XI - 3221.1-2)

Q' smeare suuce sy:
'

m , ,,, ,,.
'

/2
.
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.

.
.

b, = basic gasket " seating width (Table XI - 322'1.1-2)'

.

For b, 6.25 in. b = b, and G = d

For b, > .25 in. b = b, and G = d - 2b ',

"T^

.

WM - 3.14 b*G*Y
'

,
,

= the greater of W or Wmt m2W Sa,

.

where Y = gasket seating pressure (Table XI - 3221.1-1)
'

S,= allowable stress of bolts at atmospheric temp.
.

>
S = allcwable stress of bolts at design temp.b

Note - tables XI-3221.1-1 and XI-3221.1-2
| I and II. are attached as Appendix

*
.

.

.

.

=a- . , . . . . . . . - . . . .
.
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5.2.5 Bolt Loading (Attachment, Pedestal & Foundation)
Foundation and attachment bolt loading is analysed by the methodsshown below.

It is assumed that the baseplate is rigid with respect to theattachment bolting.

The load absorbed by each bolt is directly proportional to the
distanca from the axis of the resultant bending moment. (M

RWhere: MR "i N* *

Mx is the resultant moment in the x-direction as calculated
.

in section S.i .

Therefore: the for*ce in the bolt is:
Fi = K h g

Where: h
of the res,ulting bending moment.is the perpendicular distance form the bolt to the axis,' ..

'
2K = M 2 hj

*

Therefore: t e vertical reaction is:(
,

Fz9 = -fz,- K * h./ g

4 -

.

.6
-

,
,, ,
.\

> .-

, -- --

y,

e

P 0.

4

( For circular bolt distribution, i.e. mounting flanges, this load becomes:
)

Fi = 4 MR + E2
3 NR N

g,]8 standard esivea e :r
Approveo ny:
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To calculate the horizontal reactions it is assumed that plane
horizontal forces are shared equally by each' bolt and that the ;

'

reaction to the vertical moment is proportional to the distance from
the centroid to the bolt. This reaction acts in a directionperpendicular to the line from the centroid to the bolt.

V2
*

'

, ['y F,,8-

N,.-

\ F,,-

\.: ,

'g '
.

NM-

4 e,
~**

.

( ,\ -
.

y

$F*
.

.

.

Fi = KDi = K (x[-x) + (Yi - Yc)c
2Where: K =,M /01g

FXtotal = Fi + Fx/N
'

.

.

)
= 2

standard issued by: Approved by:

.:
.



'

|
! HayyardTyler jm"'..

;: -

| PUMP COMPANY
..

I om:
t,( ENGINEERING STANDARDS suo m . desI

%. ,, :

PUMPS'EISMICAhDA.S.M.E.CODEANALYSIS-ISSUE & REVISIONS
.:

f
'

5.2.5.1
} Bolt Stress (Attachment, Pedestal and Foundation Bolts)

Ref: Faires, Desian o' 'tachine Elenents
.

.
''

'

l:ac!!1llan, 'TeliTork,1TGE-

Load Fx,Fy , F, where Z is alonn the axis of the bolt, '

Initial Bolt Force F9= 1.5 * (l'n/(K + K )) * F,Sp

f I'here K=EA '

L
*-

Uhere E Younq's ffodulus=
i

A
,

Bolt or part stress area=
:.- .
'

L Effective lenqth=

;:
K, K for part=

! ( Kb K f r the bolt=-

Initial Torcue T = 2 * Bolt Size * F /12. ft.-lbs.
, .

9

[
Bolt size = !!ominal size in inches.

Bolt Axial Stress S = (F9+F * K /IEb + E ))/A osi7 b p

Shcar Stress 55 = F 2,p 2' /Ax y
*

Note for naskets present

K =
1

P L L,p
E Ap g g

Principal Strcsses

"I ' 2
,

, , , , , f . [. . .. .(f-)2 f 332
' *

. .- ..

( Hax. Shear Stress (E max) = 0{ - Y) 2
'

Safety Factor = S YEx2
8

Standard lasued by:
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NOTE: The allowable bolt stress is as given in the
A.$.M.E. Code Section III Appendix XI for all code
bolting and in 60% of yield for all other parts as
specified in the A.S.M.E. Code Section III NF.

5.2.6
. Shaft Stress

_ . . _

~

The pump shaft analysis is based on modelling the rotating shaft as
a simply supported beam under the influence of static and operating*

loads, and applie's to all pump types.

The loads applied include: static weight, hydraulic thrusts -
radial and axial, and seismic loads.

For conservative results the seismic loads are taken to act in
( the same direction as the resultant of the static and hydraulic

loads.,

Calculations made include: bearing loads, shaft deflection,
critical speed, and stresses.

For.all of these the hydraulic load on the impellers are calculated*
in accordance with: A. J. Stepanoff. - Centrifugal & Axial Flow Pumos,

~

John Wiley & Sons,.

New York. 1967..

.

.

i

Shaft stresses include axial stress due to thrust and hendina,
tangential stresses rfue to keyways, and shear stress due to torque.

-

.

, .
.

"
standard fasued by: Approved by:
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Multistage Vertical Pump shafts may be analysed by the-

''NASTRAN" finite element computer pro
the bearings are modelled as springs. gram, in which case-

The allowable stress for shafts is 60% of the yield' stress._5.2.7 Pedestal Stresses
!

This applies to pumps with centreline support.
-

, -.

.u 4 i
,

Nx h-

-

<

Fy 7 '
.--

-

- g
. L E.

'

'
--, .

F Dy -
i

.

(a) The pump is assumed to be rigid.
(b) Misalignment in the pump axis is neglected.

-

* -

. (c) When two pedestals are in the axis of deflection, the
pedestal act as a guided centreline.

,

(d) When only one pedestal is in the axis of deflection, the
pedestal act as a simple cantilever.

'i.e.
for 2-pedestal systems the deflections in the x-direction

are as simple cantilever and those in the y-direction are asguided cantilevers.
| deflections are guided cantilevers.For 4-pedestal systems all horizontal
| '

(
- -

T>
T'|- Simple i, Guided-

1, Cantelever', | Cantelever
a

8 *
* I
'

t.

( ,S
-
'

) !.

P

|= s - ..,. ...... . ,.
. ,,,.... .

.

D

.
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5.2.8 Weld Stresses '

-.
.

The weld stress is calculated the same as the pedestal stress; that is,

. O' = Mxx Y + MAY +F -

Ixw*N Iyw*N WAREA*N
'*

where Ixw the weld moment of inertia per pedestal (x-direction)
=

Iyw
the weld moment of inertia per pedestal (y-direction)

=

WAREA the effective cross-sectio,nal area of the weld
=

~

(> $v
-

a

h*
' /. H -

.

. . .

y'"Q.- /-

. r
. \\\\\\\\\\\\\\\\\\\\\\\

,

.

.

|
*

.

|
'

k
'

) -
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5.3 Operability calculations.

.

5.3.1 Natural Frequencies

5.3.1.1 Shaft Natural Frequencies

The pump shaft is analysed by numerical integration
using the " SHAFT" program assuming stiff bearings.
Multistage vertical pump shafts may be anslysed by

, the "NASTRAN" finit element computer program, in
which, case the bearings are modelled as springs.

The critical speed is calculated using an energy
balance method in accordance with: KINEMATICS* -

AND DYNAMICS OF MACHINES, G. H. Martin.

The effect of axial thrust is not taken into account.
The general equation used is:

g[ Wy2y ,

c Rad /sec
[W-

Where W is the concentrated weight and y is the
deflection at this reight.,

!

l
'

.

.

|
|

.

1

k

)
.
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5.3.1.2 Pedestal Natural Fr'equency .

The pump is modelled as a rigid mass mounted on top of the pedestal.
.

(a) When two pedestals are in the axis of deflection the pedestals
act as guided cahtelevErs.-

(D) When only one pedestal is in the axis of deflection, the pedestal
acts as a simple cantilever. -

t
~~j 7- Tr

-
.

.
I

i 8I srriete !. .

I -

culococNJTEttvER !8. ' cuayc tcyct:|I|. .,I
-

,'
( . ,I

-

- *, I.,

L_...
.

f
.

i.e.
for 2-pedestal systems the deflections in the x-direction are| *

as simple cantilever and those in the y-direction are as guided .

cantilevers. For 4-
guided cantilevers. pedestal systems all horizontal deflections are as

-.

Natural frequency for simple cantilevers is given by:

Wn _1 [3Ela'*

2 Y / WL4 cps

Where I is the total moment of inertia.

Natural frequency for guided cantilevers is given by:
WA=W 12EIq'1

WLJ
cps

.

Natural frequency in the e-direction is given by:
1 /A Eo'Wn =

WV W L
Where A is equal to the total cross-sectional area of the pedestals.g"j siendara assued by:
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5. 3.1. 3 Vertical Pump Columns

The casing is modelled as a beam, fixed at one end and simply
'

supported at the radial stiffeners.,

The corrosion allowance
is not included in the calculation of the rigidity but is
included in the weight along with the water and the enclosing: tube.

!
The natural frequency is calculated by use of the "NASTRAN"

. finite element computer program.

The mo' tor is modelled as a cantelever supported above the
pump. It is also assumed to rigidly attached at the mounting
flange and analysed by the "NASTRAN" program..

'The stiffness of parts with equally spaced radial stiffeners
is calculated by:

I=Icylinder+N(bh3 + bh * R )2
,

Where: R is the distance from the centre of the cylinder
to the centroid of the radial stiffeners.

.

N is the number of radial supports.

.

.

5

O.@'

.

9

( -
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(

5.3.2 Shaft Deflections *

The loads applied include: static weight, hydraulic
thrusts - radial and axial, and seismic loads.

For all of these the hydraulic load on the impe11ers are
,

calculated in accordance with: A. J. Stepanoff,''

CENTRIFUGAL & AXIAL FLOW PUMPS, John Wiley & Sons New York,1

1967. !

.

'

>

[q
. .

iShaft deflection is calculated by a double intenration method.
||

y 7
J.1.dx= *

|El
, sa-

!
!

Mhere M is the aprilied bendinn moment and is a functionj
of X. ;.

y is the deflection at point X
| I is the shaft moment of inertia in'bendinn
I

* '

i
I For this integration axial loads intermediate bushing and

"- -

wear ring support are not taken into account.
.

;

; 5.3.3 Coupling Missalignment i,

i
,

Pedestal deflections are calculated as shown below:
. Two pedestars-

,

The deflection at the pump centreline in the x-direction is given by:
,

Yx = (Fx + Mr/(Dy/2))L3 . . ;
My L3'

3 EI-

2 El'"
.

. . . . . -

!"
'

~
. The deflection at the pump centreline in the y-direction 1s given by:

:

vy. . s

.k '

e) Four pedestals

The deflection at the pump centreline is given by:
L"'' steno.ra : u.a br:

,
Approved by:
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5.3.3 Coupling Misalignment (Cont'd)
--

.

V= Fi L3
: 12 E I'
I

Where Fi is the sum of the appropriate horizontal force (Fx or Fy)
and the force due to the vertical moment (Mz).

.

I
Fx

! Ay : ''
2q -i

-
'

s n'
. . - Fmn

. -y- py
-

'

x 3 '

M,
I'

~ j -

[ 'Two oedestals

>
The horizontal angle of rotation of the pedestals is given by:
0 = (Fx + Hz/(Dy/2))L2 + My L

2 El EI

The vertical angle of rotation of the pedestals is given by:
.

9 = ARCTAN (2 Vx/(Dy/2))

The total misalignment is given by:
_

Misalignment =/(HTAN9)2+(Vy+HTAN9)2' -

,

a

GNa
s

-,

x / .

\ #*

-
,

~
. , - ,s

-.. . . .
..'v *

s
'

's /,s 1 '% /na.
-

5Q[
~

[Q "'
' ' '\ ''*

'

) n'
,,,

|-

, ,k ,
N

-' .

, r,
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Four Pedestals
'

,

-

The horizontal angle of rotation of the pedestal is given by:

- ARCTAN [Fxt.3, 9 =

Dy)/ , ARCTAN/FyL3 111. ,\12 Ely \12 EI Dx/x,,

This creates a displacement equal to:
.

Displacements = H TAN 9
.

The vertical displacement is given by:

_L' My_ * Hdisplacement =y
Ox EA 0x/2

.

The total misalignment equals:
-

/ displacement 2 + displacement 2'misalignment =
y g

,

> NOTE: Motor pedestals are analysed similarly and the couplingmisalignment due to the shaft deflection.
5.3.5 Bearing Analysis

Bearing loads are the reactions at two support points.

to the loads applied to the shaft, and are calculated
by a simple summation of forces and moments.

~ '

The B - 10 bearing life ls calculated in accordance-

with the bearing manufacturers manual based on all
normal operating loads, and based on peak loads
including the Design Base Earthquake.

'

5.3.6 Fatigue Analysis.

For shafts a system of alternating and mean stress
components is assumed and a safety factor based on
an endurance limit is calcualted using method outlined
in: MECHANICAL ENGINEERING DESIGN, J. E. Shigley.

-

.

)
2
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' 6.0 Report
.

The Seismic Analysis Report shall contain the following:
6.1 Issue and Revision Sheet plus table of contents using the

form of Appendix I.-
-

.

6.2 Sumary of Analysis using the form of Appendix I.
6.3

'

Summary of Loadings using the form of Appendix I.

6.4 Detajled calculations including Computer input / output.,

,

6.5-

Computer program description including a sample run
plus parallel verification calculation. *

6.6 Any other required support Engineering Standards.

('
s i

!
t 1

1
'

|-

,

,
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1.0 Sumary of Analysis Results

1.1 Structural Integrity

- The unit has been shown to satisfy all the Structural
requirements of A.S.M.E. Section III and the Contract
Specification under the defined loading conditions.

All stress levels are within the allowable limits.
Details of results maybe found in ,section 6 4 .

1.2 Operebility

.

The pump has been shown to maintain operability
through all the operational and environmental events.

defined in the contract specification.

(,
- Maximum Coupling Misalignment

j
Running OBE DBE

Pump Misalignment

Motor Misalignment *

'

Shaft Misalignment,

Total Misalignment.

Allowable Misalignment
Safety Factor

.

Minimum Wear Ring Clearances

Clearances at wear rings (Unloaded)
.

Deflections at wear rings Running
.

OBE

DBE

.

.
%

.1

2
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.

Bearing Loads
,

-
.

Location Running OBE DBE
-

-
.

.

.

The bearing B-10 life has been shown to be .

The maximum bearing load pressure has been shown to be ~

r PSI.-
.

; . -.
.

. . Shaft Stress

I
*

Axial

Alternating

( Endurance Limit
'

2.0 Loading Sumary
.

' '

Load Specified Load Load Used in Calculation -

Running OBE DBE Running OBE DBE
* ' *

Suction Fx
i *

Fy.

| Fz
Mx

' y . .

-

Mz
'

Discharge Fx
Fy
Fz -

.

Mx
~W.

Mz
Accelerations OBE H

V
DBE h

. V
,

.
.

4
.

-
.,
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Load Specified Load Load Used in CalculationRunning OBE DBE Running OBE DBE

Design Pressure

Gland Pressure

Test Pressure
Design Temp. *

,

Q-Rated
'

Q-BEP
,

Suction Pressure
TDH

.

BHP
-

RPM
*

( Pump Weight -

~'
Base Weight

Motor Weight
C1 ass

'

.

.

G

.

(), -

.

.
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Force (lbs.) Moment (ft.-lb.) )
Nortle Conditions Fx Fy Fr Mx My | Mz ;

: !
'

'

Suction Normal 8000 8000 8000 20,000 20,000 20,000

| Discharge Normal 6500 6500 6500 16,000 16,000- 16,000 |
1

Suction Faulted 10,000 10.000 10,000 25,000 25,000 25,000 |
|

Discharge Faulted 8000 8000 8000 20,000 20,000 20,000
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TO: Bill Guerin, Licensing
f

REF: Conversation with Mr. E. Radobaugh on 6/25/85 regarding faQlted stresses
in the TGX RCP casing suction nozzle, Table I of E.M. 5003, Rev.1.

.

REPLY: We repeated the calculation performed by Mr. Rodabaugh and have resolved
the diffic'ulty as follows:

!

1. E.M. 5003, Rev. 1 Table VII, does not contain the footnote (2) on
safe-end evaluation found in Table V of Interim Rev. 2 to G-952342-2,

~

Rev. 2, which defines the nozzle loads. This was not clearly defined
in the report, which has the effect of eliminating the pipe rupture

cases {1abeled "a" and "b" in Table VII) from consideration at the,

safe-end. Therefore, the stresses reported in Table I of E.M. 5003,
Rev.1, do not include.any contribution from the safe-end Elements 1

and 2 for rupture cases "a" and "b."$e hook nde, dsc.ussed
abode ,it R b e cLeided &c E N16 co3 in 4 S ub > thv e v. s son \

2. The reported 33,000 psi stresses in E.M. 5003, Rev.1, are generated
from tije remaining case "a" blowdown. We generated, manually, for
Elment'1, the same values generated by the computer after 1) combining
the applied moments and forces per the rules of specifications (or-

Table V of E.M. 5003, Rev.1) and 2) calculating tensile and shear
stresses. We used the 3099 in.3 section modulus obtained by treating
the nozzle safe-end (Element 1) as a simple pipe. Combining all<

the tensiles and shears, the loading generates, approximately, a
29,000 psi stress intensity. The reported 33,000 value is obtained,

by combining casing hoop stresses (generated by pressure in the casing)
with the shear stress due to loading on the nozzle.

Our conclusion is:that there is nothing wrong with the reported values.-

'

Admittedly, the report is unclear on the treatment of the safe-end of
the nozzle. We trust that this explanation will be sufficient at this
time.

!

.

I can be reached at 412/963-5565 if there are any question .

*

.

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



. _ . _ _ _ _ . _ _ _ . . _ . .

>

*
I

WESTINGHOUSE ELECTRO-MECHANICAL CIYlSION [ JdEFT / OF /
,- MOTOR OPERATFD GATE VALVE TESL AEPORT PAGE 1

WEMD VALVE ID A N CO G N #8dPA26*W 000/
-

CUSTOMER ILFNTIFICATION_yAl # T_.Q B * 77/CA
ASME PRESSURE CLASS.Va LV E S I Z E.__._f __. _nj_ /_E_ __DE C. I G N PR E S S UR E 6 00. PSI Al f_#9 "F>

INCHES Siic" ORDER N O4/2' A_SM_ f C
NO.al.Y_4 *JAS% !MOT OR OP MFG . ,.f e ma te**W W Br_. ML DE L *E' S IV

TESTED IN ACCORCANCE Wl7H TEST SPECIFICATION 7'5099 REV. N
TEST INSTRUCT!0|.S FER: 5 ROUTihG

O VTP No. 10 REv.
O __ . _ _

-

_

TEST GAGE INSTRUMENT #sT N / CALIBRATION DATE//-7-77
,

iE'iT FRESSURE /A 2 0 .lPSIG) .TFST DURATION d @ s7
H OSTAT:C

ZED INSI'ECTOR [ h ,. _/'I /// '/- // IAUT40P:
SnEL.L TEST - GNA RE DATE

'

: D E '4 T . STAMD $'
-

-

#
; TEST COMP'_ETED B

_URE

^ -M~ d*f* 77
g _

_

_j
-

DATE

| EACKSEAT TEST DURATION /# MINUTES MINIMyM
'

li ' ' C D E ',5 UR L /M_"JLO. _. __ ( PS I G J LEAK RATE O 0 (CC/HR)LEAKAGE TEST

TE ST COMPLETED BY b MM==lY // 7-7 ~/
:

/ l |Il@JWTURE DATE #"_ .__ ,_ __._ . . _ _ _ _ _ _ _ _

l PACklNG Ti1T CUGAT10N /d t'INUTES MIN!!qM
TEST CDESSORE f,If .. _(PSIG7 LEAK RATE O 0 (CC/HR)

,

LEAFArE TFST
T'ST t,0MPLETED BY 2-- ^ ^rd /#* T *)? ;

194#TURE / DATE d
g TEST C AGE INSTd Jr*f NT #/Y_ E./____ C ALIBRATION DATE/8/ph7 hOTf*>T LURAllON_ /0 . sMINUTES EACH SEAT)

, -

! I fi ST MFSSOREf,7d (PSib) LEAK . .m t

R A T E 'B "S E A T_/tf_L__.__ ((C :/HR )R A T E " A''S E AT_./. dit_C C /H R )
' '

DISC _
-

TE ST PAESSURE7sf# (FSID) LEAK,
- "

HY') DOS e AT I C
,

/ s
,

LEAAAT.E TEST Auto M i n t IN g y ,.(. f_ '.{. / '7 | fg,
I

,iGNA M E Cf.TE
<.j ,/ l$g.

g IDENT. S T A*dp '
-

1
,-

'

Ts.ST COMPLETED BY b- 2 ~8~ /t/ f.-7_?_$15 4TURE DATE_ ,_ __

COMMENTS
'

-

'

-

VDP Pm. 6 n .__
_

i

| VTD 3 - REVISION 3 (AETS 078)

s
r gasynw: ,

' "_
.

+ - - . - , _ , _ - , , _ _ . . , _ _ _ _ _ . . . _ _ _ . . _ _ _ _ _ , _ _ _ _ _ , _ _ _ _ , ,_ _ _ _ , _ __ .,
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$ CALCULATION COVER SHEET
41a?M% )*'%Q,eeT Se: rA h hos Pro ;ect i+'rzt-to) i

.

,0, N O. SN,,7 O,

EuE Cer /nhimumt %u Nixs Bdhsm k in k
, Ora,.NO.0 k, C ,,, M ~'' "'

h&F,Le NO

ORIGIN ATOR SIG. A -DISCIPLINE DATE C A LC. NO. OO/I
CHECKERStG. * * b YYe DATE 7A2/92-QUAUTY CLASSIF. O-

.

RECORD OF ORIGIN AL ISSUE AND REVISIONS
,

" V REVISION DESCRIPTION DATE ORIG CKR GL GS CHIEFNO

D 1esu ed ree u.re . 7/>zkz A9/ t.t%ld ?C WP% -

I '2ensed s' issaed w uoc. 5/2h/n Wbt I(LdrA L.6y) WPf
'2 Peaial % wnswa.L L r-w. \*H'|% Mit'L W- L& W -

'Na,1vs1,NN,b|ndm.eJU n,e,o er1 ek>,u.:4}l2!(s 4 ./dBA__ W5. ' S|5 81f~'
- -

s

I
RESULTS OF CHECKER REVIEW

REVISION NO?
'' g fSSUEITEM DESCRIPTION

I 2. 1
h gg, [g. { J,

8 FINAL RESULT NUMERICAL DIFFERENCES INITI A L4
- ARE ti_Q.T SIGNIFIC ANT; NO CORRECTIONS *

7[IlhL g/gg fe[g,fg 9gMN E CESS A R Y DATE

OH FIN AL RESULT NUMERICAL DIFFERENCES INITI A L
y .63,X SIGNIFIC ANT, N ECESS AR Y CORREC-
y T40NS HAVE BEEN MADE* DATE

._

'"' I^LCHILCK M ADE BY ATTACHED ALTERNATE
C A LCUL ATIONS.

DME

T h s's calculaiian is Fo r- lA.n11s | * 2- .
; M6 /OI Versan 36

/fe. lea. sed I2.//5/P3
i SNitM X 2 oc2y xzozy

thn Me: 4/1/M ,4/z|eq
C pe n .Tf^ent s : Se c Sh et 2 h

)

'.C O M M I T T E D,

'
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._ --.. . --

'
CALCULATION SHEET

HousToNxAs5252 21ss !calc.NO.

N CHECKED DATE\ 3DATESIGNATUR E -

"

SOUTH TEXAS PROJECT ,o uo. 14926-001
pro;Ecr

o f- [A /c. d,u r- [d, h or ~
SHEET SHEETsusaEcr

5.7 PIPING END LOADS FOR ACTIVE VALVES - (WESTINGHOUSE VALVES ONLY)
'

Valve No. /o S 001 A. Pipe Size, 00 = f. l,26 ' - IN*
2

Data Pt. 25,42 Metal Area, A = f, E
'

IN*
3Piping Mat. SA5/2.7FIo4L. Section Modulus, Z = /4.N IN

'

Yield Strength e = 1997 B A/2,// Thickness, t = 0. T & Z - IN*

(at sn. ce TEMd #*

7 FORCES (LB) MOMENTS (IN-LB)
^*

Fa Fb Fc Ma Mb Mc

* Axial Shear Shear Torsion Bending Bending

(t) Thermal /2.25 //7 -2 N, 43&2. -4sn 7 -22 /S(.

(1) Gravity. -lo -144 O //7/ //3 Iffygia

(2) SSE 334, 25'1 /P5 22/9 4/z1 //97/

,
is (3) SAM (SSE) //,6 .20 loi @/O /2.</ 0 7 25'tf

'
,e

(4) DBA l'6 -l 3 -7 -/t/l -1J5 o 23/3
,,

*"Other (Not ) -- -
, i.

is T6tal * /,opg(/ //6 f t/ F
(5) (Note: 3) , }{pD3 }72| l|90 79]] WMb' + Mc'= 76 2 S 3

N(6) g gabgs /47,000 /67,000''

_

22 Maximum

r max = 7IDO Ratio = (r' max /.75 c-) = 6 IO. (7)$0Es38Ias

2' Notes: (1) Torsional Moment = 0 5 g Z (IN-LB) (3) Load combination in accordance
with Table 4 of piping stressas Bending Moment = 0.5 g Z (IN-LB) " '

as Design Pressure P= l/OO PSIG

n (2) Other: (Specify) Water Hammer, Steam Hammer, Thrust Load, etc.

db+Fc2d.b+Mc'[Z
2# A Ma/2Z PD/4t o~=(a)+(b)+(e) T=(c)+(dFa/A ,

| (a) (b) (c) (d) (e) (f) (h) (j)
:o

| |$/ 453b 2/3 23 6 2h74 790(o 5357 VWs'

2=0.5 Br,+ r ) dr-#) +4T 3 g3=P#
3 Principal Stresses r , r ' #' 1 2 g a 6g 2 3
''

,

] r,x= Max oF(op, a ' 5) q = 7500 , q = E2 63 og = l100
2

MO40101 (10/51)
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LIST OF ATTENDEES

N. P. Kadambi USNRC Project Manager
Y. C. (Renne) Li USNRC MEB
E. Rodabaugh USNRC MEB Consultant
S. E. Moore USNRC MEB Consultant
M. R. Wisenburg HL&P Manager, Nuclear Licensing
C. A. Ayala HL&P Licensing
J. G. White HL&P Engineering
G. D. Purdon HL&P Engineering
C. R. Allen HL&P Engineering
A. B. Poole HL&P Engineering
S. D. Antonio HL&P Engineering
R. A. Witthauer Bechtel Engineering
R. Singh Bechtel Engineering
J. Shiu Bechtel Engineering
M. V. Contaoi Bechtel Engineering
R. Qasha Bechtel Engineering
C. Chern Bechtel Engineering
M. Kha11afallah Bechtel Engineering
D. Getman Bechtel Engineering
M. Jante Bechtel Engineering -

G. Borden Bechtel Engineering
W. F. Guerin Westinghouse
A. T. Paterson Westinghouse
T. Matty Westinghouse
D. Tome Westinghouse
C. Boyd Westinghouse
D. J. Roarty Westinghouse
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