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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 representatives of the NRC Mechanical Engineering
Branch (MEB) staff met with representatives of HL&P at the Houston
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 to
G. 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) scope
items and four balance-of-plant items. Previous to the meeting the NRC
had reviewed several documents that were transmitted to the NRC. The
meeting on June 26, 1985 consisted of follow-up questions and
corresponding requests for additional documents which addressed the
follow-up questions. A summary of the results of each item is provided
in Attachment 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 purs,
r

L d
M. R. Wisent'urg
Manager, Nuclear Licensin

CAA:yd

Attachments: A. Sumary of Results

B. Requested Documents

C. List of Attendees
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*Hugh L. Thompson, Jr. , Director J. B. Poston/A. vonRosenberg
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Office of Nuclear Reactor Regulation P.O. Box 1771
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Washington, DC 20555

Brian E. Berwick, Esquire
Robert D. Martin Assistant Attorney General for
Regional Administrator, Region IV the State of Texas
Nuclear Regulatory Comission P. O. Box 12548 Capitol Station
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Arlington. TX 76011

Lanny A. Sinkin
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Hearing Attorney
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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 are
required to be made. Please provide copies of those documents which show
compliance 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 Roport for Mark No. 2C369P-MS-1001-GA2-1-A was
provided along with a copy of Question No. 564 from Southwest Fabricating
and Welding Co.

Comment:

2. Steam Hammer Analysis

Calc. N0. 2C159RC5038, page 32, 19digates that PQ = 5580 psi. This stress
2can be calculated by P0 = 1183x27.254/(30 -27.252) = 5580 psi.

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 Calculation No. 5N179RC9904; if
so, please provide a copy of it.)

Response.
|

2. InresponsetoItem(a),itwasstatedthatthe1183psioperatingpressure !

does not include the pressure wave due to steam hammer. |

1
'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

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:
,

f

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
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 120 or 12A. Page 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:

2. A copy of the pages from the loop No. 2 piping calculation (RC5039) that
gives loads corresponding to page 8 of Calculation No. JCMS900lHL5016 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:

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 4Z459ZS1006 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 bifference?

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 strese, 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)
holt stress, is S, not 25. Please cite the Code portion which you think
justifies using an allowable bolt stress of 2S.

Response:

3. It tis 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 "25" for these STP valves; however, STP
must verify no other Dresser valves are used on STP, which use the
incorrect stress allowabic 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 Leawing
;

No. SG369PMS646, sheet 3 was provided. A copy of the preliminary
calculationfortransientloads(RC9966)wasprovided.

3742c/0147c
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Component Cooling Water Pumps

Comment:

1. Specification 3R209NS00ll, 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:
I
| 1. Intheresponsetoitem(a),itwaspointedoutthattheVendorSeismic
| 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 th.at page.

Response: '

2. A copy of page B-1 from 3R209NS0ll-D 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.
1

Reactor Coolant Pumps

Comment:

1. WEMD E. M. 5003 Table I, shows a calculated stress of 33,300 psi for
|

" FAULTED". TableVII,for"PipeRupture(b)"indicatesamomentresultant
of

| Mi = (872 + 1032 + 63 ) 1/2 x 106 in-Ib = 149 x 106 in-Ib.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". The section modulus
of that section is:

o

4 3
Zg= (0,-Dj)/(320)=3099ing

and the maximum stress intensity due to Mi 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

. 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 valvet

identified by Drawing 8273081(8GM84).<

(b) Paraoraph 1.2.3 appears to be very restrictive for end moments that4

! can be appiled to the valves. For example, for a 304 stainless valve
! operatino at 550F, 0.5Sy = 0.5x18.8 = 9.4 ksi. Incontrast,Eq.(11)

in ASME Code Subsection NC permits piping stresses due to moments to!

he up to 43.4 ksi. Please supply documentation which shows that the,

! moment limits are being met; e.g., portion of a piping system
i calculation which shows both the calculated pipe moments at a valve

covered by the specification and the allowable limit given in
| Paragraph 1.2.30 of the specification.

Response:
.

| 1.
In response to Item (a), a copy (of the hydrostatic test report wasprovided, in response to item b), a copy of Calculation RC0011, sheets 1
and 63, was provided.

!

374?c/0147c
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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(SouthTexasspecific). Is there anything in
Specification 952874(suchasAppendixC)thatwouldinvalidatetheStress
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;
includingcertificationbytheN-CertificateHolder(presumably,
Westinghouse) and documentation of review by the Owner (Houston Lighting
andPower). 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)didnotprovidetheWolfCreekreport. When we receive the
South Texas Stress Report, we will expect to find evidence that the
requirements of NB-3640 have been met.

(b) Desion Specification 953385, Rev. 1, indicates that allowable nozzle
loads for equipment (e.g., Steam Generator) must be estabitshed and
the piping system analyses must show that these nozzle loads are not
exceeded. We do not find any indication that allowable nozzle loads
nave 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.

3742c/0147c

L



_. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _

Attachment A
ST-HL-AE-1316

,

Page 7 of 10
I

'

(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. 20159RC5038. 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. I cover the pressurizer surge line?i

I Does it cover the welds between austenitic pipe and
! ferriticcomponents?)

1

(4) Nozzle loads and comparisons with allowable loads.
1

(5) Support Load summary.;

| (6) List of unusual stress intensification factors. For Vol. !

; I and maybe Vol. 3, we would expect a list of stress
indices which do not come directly from Code Tablei

NB-3683.2.1; e.g., Cp and Kg indices for an elbow !

with instrument taps in the body thereof.

(7) Appendix C of the Code states:
4

"the Report should include copics 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 i

results are flied, and a commitment to maintain those -

files for as long as the Stress Report is required to be
kept. !

i

Response:

! 1. The items mentioned in this cuestion 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.

I

i

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-91357) 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)coversthestructuralanalysisofprimary
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

bytheN-CertificateHolder(presumably, Westing) house)anddocumentationofreview by the Owner (Houston Lighting and Power . Upon receipt of the
Stress Report, we will review it and the Eaulpment Specification 953533
(which,weassume,ismeanttobetheCode-roouiredDesignSpecification)
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) CfNC-1332, pano 3, Indicates $m a 42 ksi. What is the basis for
Sn = 42 ksi?

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

374?c/0147c

L ..



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

l

Attachment A
ST-HL-AE-1316
Page 9 of 10 |

|

(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
recuire that the tensile stress die to design pressure be less than
S at design temperature; 1.e., less than 37.5 ksi. Please providem
a response.

(f) CENC-1332, page 3, sta',et tt.at 'All struses meet the appropriate
allowables stated in t.o ASME Boiler ano Pressure Vessel Code, Section
!!! . . .". Hcwever, 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 l

seeminaly anplicable portions of the Code not considered and discussed I
in CENC-13327 1

;

(g) The analysis described in CI'NC-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.D01".
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 faticJe atrength reduction
factor ...". The reader can deduce that the " fatigue stremith
reduction factor" used was 4, but the report should say '. hat a factor
of 4 was used. Our cuestion concerning the validity of the fatigue
elevationstemsfromfootnote(4)toCodeTableI-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. Picase provide a response.

(1) 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

CENC-1(02, Analy(tical Report for South Texas Project No.1.c),(c),(f),and(i)areansweredbythebasedocument,
Items a),(b)1.

3 Portions of
Book I of this document have been provided in a separate transmittal by
Westinghou%e identified as NS NRC-85 3044 dated July 3, 1985 from
E.P. Rahn, Jr. to ll.R. Denton of the NRC.. Iten (d) correctly identifies
incorrect units in the heading: however, this did not affect the final
results. Item (p) is answered as follows: The worst case tolerances are
used to check shear stresses of the lugs. The nominal dimensions are used

374?c/0147c
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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 valvo, would appear to be more prudent.

In Section 6 of the Manual, which describes the unbolting procedure,,

|
we do not find any caution about maximum pump pressure.

Your comments are reauested.

Responset

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 tne NRC consultant relative to the " caution" note
in the procedure will be rnviewed and discussed with HL&P operations
personnel.

374?c/0147c
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FORM NM.1 DATA REPORT FOR TUSULAR PRODUCTS AND FITTINGS WELDED WITH FILLER METAL
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(c) Apptecable ASME Code: Section til. (dition 1974 Addende det4U1975 Caos No. Clase 'I __ '-

l. Memerhe: Notie. '

(Sn.( D s,ietion of I.Wimeoa)

CERTIPICATE OF COMPUANCE
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of the ASMS Meterial Specification lieted above on line 414). The rodeographie film and a radiogrepNe report sho**ng film
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Sy signing thee certihcete, neither the ineoetto, not No employer me6ee any veertenty. o.ormat or 6mplied, eencern.*
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k Siction III, 1^74 editica
-sro~ u.. aune 6. i9ub 2ddead. thru Ulater 197s. FAERCATNG ,g j

Naomr.co a 1y3 2- 7 m0 2657n-245g{ . ......o..

Q DETAILED ANAIJSIS REPORT t'.:h? ,'f5~ 2657n-245- -

$','[[*'
of m att asaa a wwcu maat . CHEMICAL ANALYSIS te s . r

"
- el =~- ---- - - - --oeSCamTion ~

.EO Y T C MN P S SI CR N8 MO CB ,.o**** ' "C" * "'C "
==... "'''

i --** _ ?* _ 2 8' --. ______. _____' " ' *

'l D-6817 SA-516

coq cm L 200 80.200 28 .22 1.20 .018 .006 .23 SL #3H CR-70'

c-ui fr-. v. h

C,mforms to SA-516 CR-70 I

.|
-

(8) 32'* x 30'* (1. 375" m') PL csteals and che nical: saa as shown abov< .. m

"cecentric Cone Reducers ! He it trea . per pr scedui e 10 120 h/10 1620' P. i gr I hr 3f min.
Lot #

SA-A'O k?!-6 (W) Ch x rov V-: Lotch te Lted e + 40d f. Fr.Ils. Lat, Exa. %She. r 3179

I
'

L_ (S ize: 10e x 10s u) Veld 48.0 4: 40

7 44.0 4: 40'

1 44.0 4: 40
.

Ptfg. S/N CC-4CO3 thru 4 11AZ 50.' , 4; 40
|

~

63.0 ~ 5' 50
| CC-4010 _ 66.O Se 50,

Y
1 2 Base 99.d i 7' 85 _ ~s

(, Ml ' 97.0 70 80
|

i 70 80l 9f.t i - n i

2ew m sm
w c3
f; r I- itay lon, sean p- r procedui e RT- l1 R/ f.

Resulte - Sati: facta: ry | _ _

'

This material was manufactured and supplied 8 HE RC HV CrRTIFY T6f tS HE PORT 10 UE TRUE AND CORRECT
in accord.ance with the SFLU Ca. t2uality ACCORD 8NG'TO RECORDS IN H *OSS .,SION OF THIS CORPORATION

Assurance fiscua1 Rev. #4, meeting ahe [-requitcamsts of BCA-33GO. ,

Page' I of 2
;

\
[

- I
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SOUTHWESTO, FABRICATING . -ouno~. n J""e 6, i984 -

'

Q * c,w aoncco seac.
* *

HWO 2657N-245o or, o

* *

DETAILED ANAIJSIS REPORT Stt' ,"~'.a 5- 2657N-245
CONTINUED

''',''"[,''OF MATERIALS HoM WH CH M ADE CHEMICAL ANALYSIS Haar
*

DESCRIPTION 7 U"........ n=ma ,ou . . .un .. massnint
e'.,'.'.'. [.'UIU. * *C' ' . * * ' C MN P S St CR Ni MO CU ',,o'' " * * * * * taow maeca

.. 1''_. __ _*_'" _ ____.'"l"___ _ _ " " L __ _ . "'*'**

178" Page AS-25 Carbon Steel
_ _ _ _ _ _ _ . _ . _ . _ _ _ . _ _ _ _ _ . _ .

Repo rted forWeld Wire Sy c: SFA-5.18 Class .095 1.07 .016 .017 .47 .07 .06~ .02 .29 20941-

l'R70S-3/E70S-3 informa tion on] Y VA
__

_ .( 0) . . ___ _ _

.035" Airco Carbon Steel Weld
~

-

Repo eted foi
Wire SFA-5.lB_.Iyng_f-70 S-6 informa tion onl 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 EH13K Repo rted foi .070 1.20 .022 .015 .72 .06 .08 .04 .18 30945
with Lincoln 860 Flux Lot VA

I" " ' " " I
( 01#110F Class F7P25-EH13K

.

g
Mfg 9/n CC-4003 thru m

(.xr.QCo.CC-4010 h
y ' a -

, -j
[ .

@
_

g 8 HEREflY CERTIFY THIS RE . ORT TO DE TRUE AND CORRECT
| rr3 ACCORDING TO RECORDS IN 4E P( SE SSION OF THIS CORPORATION

N
b*O

> *y j

/.- [MhN s.

LV | Page 2 of 2'
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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 lil, Division 1

1. Manufactured by Southwest Fa'bricatinz & Weld e Co. Inc. 752 5 Shemnn . Mnustnn. TY '

(Neme and address of NP Certficate Modder of tubular produc's)
2. Manufactured for Southwest Fabricatinc & Weldine Co.Inc. 7525 Sheman. Mnuston. TY

(Name and address of purcnaser)

3. Identification.NPT Certificate Holder's Serial No. CC-4003 thru CC-40J0
(Lot, etc) (CRN & Dramng No.)

__ N/A 1984
Dik-44U (Nat'l Board No )

2657N-245 (yr. mfg.t
-

4. (a) Manufactured according to Mat'l SpecLipT.- A M - Purchase Orcit No.
(sA 'or s8T

(b) Description of Product inspected 32" x 30" (1.375" MW) Cone Coue Red. (24" lg)
(c) Applicable ASME Code: Section 111. Edition 1974 W/75Addenda date CaseNo. - Class 2

-

5. Remarks: N/A
(Onef Desenption of Fetmcanon)

CERTIFICATE OF COMPLIANCE

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 line 4 (a). The radiographic film and a radiographic rep showing film
locations are attached to the Certified Material T st Reports provided for the material covered . is r rt.

*

Date June 6 ig ,84. Signed S F & W Co. By '. (/Lu

ASME Cokificate of Authorization No. N-145 9 (Nf'T Certificate Holderl
'

to use the NPT Symbol expires 7-23-85
p. (NPT) (Date)
s

. n A WD
-

, . e_lP W 41 '* o *
CERTIFICATE OF INSPECTION

I, the undersigned holding a valid commission issued by the National Board of Boiler and Pressure Vessef Inspectors 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 C - 1 L 19 84 , and state that to the best of my knowledge and belief, the NPT Certificate Holder has produced this
product in accordance with the ASME Code Section lit.

By. signing'this certificate, neither the Inspector nor his employer makes any warranty, expressed or implied, concern-
*

ing the product descnbed 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 frp'm or connected with this inspection.

Date - '/1 19.8.4

M d . M 4.u w e A Commissions Ten s .I74
tinspector s Segnaturel Nanonal Board. State. Province and No.

l

| ' Supplemental sheets en 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
this form.,,s

|

MS W.CO.

lO A'

| 2 BECH7
;

743|

|

(10/77) This form (E00080) may be obtained from the Order Dept.. ASME,345 E. 47th St. New York, N.Y.10017,

s

! AdOO -

.

fy
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W $)I bdg . $

'

L A DISH CO. - ,

'.'.ararial Acabsis.neport ^' ( l . n / 1 < 1.! /~|k
-

Q. -
,

.
,

METALLURGil;AL DEPARTl.lETT ,|
'-

o
PURCHA5 Fit - | N) cgigAgy, wgs., October 24, 19 78

*

~/ O C L_- | B21172bI01 N~b t .1:PURCHASER *5 0RDER NO.
-

uo no.
Houston, Texas 77011 { g. ,gyg,c, ,;g,

. . -
ADDRESS

.

DESCRIPTION H E A T N O. CHEvsCAL COMPO$tTION
' PHYSICAt. PnOPERTIES

AND AND vsELO ut. TIM s. * E g o.o s o. " E O*
c* c My p S S8 No Cm Mo STRENGTH ST A ENGTH ,

C#SPECIFIC ATION CODE
_ < s. ,c s i **ri

Item #1
C9726 ,

HEAT ANALYSIS MILL TENSILE

JY4UII- '.2$ .98 .011 .003 .26 53.2 77.6 2630" G.D. :c 1.375 N/tf
Pipe Sq. Cut Ends PROD JCT AJ IALYS IS (L) CENTER WELD TEN 3ILE,

.23 .95 .000 .010 .25 62.8 81.6 22 70
60.4 80.3 23 70

ASME SA 155 KCF 70 Class 1 per 64.8 80.5 23 69.

ASME Section III Class 2 1974 U
Edition, through Winter 1975 VEE notch Charov impacts at +40 P. Full Size-

8' Y* b ""# "u 1a in Iot 20 d *

10-11-74 apply. 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
Wald No. 40U

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

ASME NPT Certificate No. 14anufactured frorn ASME SA 516 Grade 70 plate.
N1600 expires 1-10-80. Guided weld bend test - satis factory.

~

k'.
'

SUBSCRIBED AND SWORH TO BEFORE ME THIS 1 HEREBY CERTl TilAT TO THE BEST OF MY KNOWLEDGE
^ AND BELIE THE OV RE lb"T IS T UE AND CORRECT.

24th October 3, 78 4poxy op

8.wi %Ee.) H$ N C') % C-

,c u p a ,e y P s
-

,

August 17, 1980
MY COMMISSION EXPIRES

' 's D



_ _ _ _ _ . _ _ _ _ _ _ _ _ ______________ _

* - -

>-
.

sizistias asianysia nupurs
Q. . MET 4LLURGICAL DEPARTMENT.

NCMW E u
(JU RCHASER .

CUDAHY,Wi$.,_. ,
*

NI
PURCHASER *5 ORDER HO. t$o go, _

P.O. Box 9449 - Ifouston, Texas 77011
ADDRE55 INVOICE HO.

i dinal axis
of the pipe,1/ pacts were taken with their longitudinel axis transverse to the long tuThe axis of the notch is centered on the welded jointCenter weld im

2" from the outer surface.
and perpendicular to the surface.

Parent metal impacts were taken with their longitudinal axis transverse to the longitudinal axis
of the pipe, 1/2" from outer surface. The axis of the VES is perpendicular to the surface.
iIeat Affected Zone impacts were taken with their longitudinal axis transverse to the longitudinal
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, iteat No. 60403 weld wire and
Lincoln 860 Lot 478 flux.

Procedure 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 F.
Air cooled.

12-8-77.Welds were radiographically inspected and accepted per (L) Procedure 9-0-216 Rev. 5 dtd.
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 ASME SA 155 KCF 70 ,

Class 1 SA 516 Gr. 70 L - Jy4Uli
Ucid No. 40U 2612 psi h ,

Identification includes NPT Stamp C1. 2 1978.4t p
| 4 )g,

bhh Partial Data Reports attached. g|
-p

5
IHEREBY CERTIFY THAT TO THE BEST OF MY KNOWLEDGE$UBSCRIBED AND SWORH TO BEFORE ME THl5
Af4D BELIEF THE ABOVE REPORT 15 TRUE AND CORRECT.78

DAY OP y,
\

+1mdo Nc) "
,,

gr aJty rusi.ic
" ' ' -

August 17, 1980 . . . . . -_. A v x- --

N uy ccuuiS5 low ExriRES I



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

' - -

.

>- L A DISH CO.
CL. , ,

Maieriai Ar. air 5is Report, '

O. .

METALLURGICAL DEPARTMENTO ebary M, My,
Southwest Fab & Weld Co. CU D AHY, WIS.,

PURCHASER

L50 H0.~

PURCHA5ER'S ORDER NO.

ouston, Texas M 11 involCE Ho.-..
A D D R E 55

SUPPLEMENT TO ORIGINAL Rt; PORT DTD. 10-24-78

deld was repaired per Procedure 16-F-020 Rev. 7 dtd. 6-22-78 using Chemetron E7018
heat no. 421d9081 electrodes.

Procedure qualification record no. YR 490 dtd. 12-29-77.
Stress relieved at 1125 F.Pipe was heat treated per (L) Procedure 13 N-628 dtd. 5-3-77.

Air cooled.

Weld was radiographically inspected and accepted per (L) Procedure 9-0-216 Rev. 5 dtd.
12-8-77.

1-17-77Pipe was hydrostatically tested and approved per (L) Procedure 19-Q-010 ded.
at 2612 psi.

**
g..

h.

Qt- .

M D6
'

rR "

E9
M & v

I HEREBY CERTIFY THAT To THE BEST OF MY KNOW1. EDGE
SUB5CRIBED AND SWORN TO BEFORE ME THIS AND BEUEF THE ABOVE REPORT 45 TRUE AND CORMCT.

79 _

27th Yebruary 3, 4oxy op

anawo L. f. .

4(ARY PUBLIC I
,_

|( ,MS_ h};do
" "

g ' ' ~~ ' ' ' " -
_
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FORM NM-1 DATA REPORT FOR TUBULAR PRODUCTS AND FITTINGS WELDED WITH FILLER t.1ETAL
As required by the Provisions of th ASME Code Rules

.
Cdh Wis. 5315548_1S._ Packard Ave.,(N.m. .no . oar os u.nue.cto,., or iunut.,u a

y,Ladish Co.,1. Manufactured by
orocuct.,

PO_ Box _9 Houston, Texas 77011
no soar os ourca. 4_49,2. Manufactured fo, Southwest Fab & Weld Co. ,

(N.m. .rl

40U 62 38809 _.....3. Ident4ficauon-Manufacturer's Senai No. (l.ot. etc.4 (CAN da Grawing NoJ

1978_--

N
. - - _ _ _ . _ .

(yr. mig.)

4. (a) Manufactured according to Mat's Spe,.SA15 5 K_C]{0 Cl. k(u,.rlGoerd Ned6hase order No. 6181 N-6

(b) Desenptaon of Product inspeited- 30" O.D. x 1.375 N/W Pine
Clasa *2Addenda date W7S Case No.(c) Applicaolo ASg Code: Section til. Edition 1974

-

5"***'* i.re o..cn i..n o,v..;c on)-

Welded with filler metal and produced in accordance with
ASME sec. TTT clann 9 +- n SA155 Rc? 70 cy niN cnH nn=-

CERTIRCATE OF COMPLIANCE
-

We cerufy the statements made in this report are correct and the products defined in this report conform to the requirements
of the ASME Matonal Specification listed above on line 4 (a). The radiographic film and a radiographic toport show eig film
locations are attacnod to the Certified Material Test Reports provided for the matonal cove (ed by th a repoet. *

Y' M / ^Date d.hk 3 / p78 Signed Lndis.h3'o- By <
iMenus sturer

-

, .

| ASME CertficatrtM Authonzation No. N1600 to use the NPT Symbos expires 1=.10-B.Q_
' ~ 'A.JWaC u

Kr W e+ <* a I
, n,_.- u

'

-

CERTIFICATE OF INSPECTION*

.

1. the undersigned, holding a valid commission issued by the National Board of Boilot and Pressure Vessel inspectors and the
**

State or Province of Wisconsin and employed by

of W l +-h m - Ma c c have inspected the products described in this Manufacturer's Partial Data Report -

4e 7 > 193 and state that to the best of my knowledge and boliol, the Manufactutor has produced thison
product in accordance with the ASME Codo Section Ia.

,

By signing this certificate. neither the inspector not his employer makes any warranty. empressed or implied. concorre
ing the product described in this Manufacturer's Partial Data Report. Furthermore neither the inspector not his employer
shall be liable in any manner for arty personal injury or property damage or a loss of any kind arising from or connected'

,

' with this inspection.

Date M' 1 19|

M 'M.1 . . . . . ._| N5
- Commissions

ansp.ctor"s 4*n rol N. hon.6 60.rd St.4e Province .nd No.
W -) /&.-

7/76 T form (E00080) may be obtained from the Order Oept.. ASME.345 E.47th St., New York, N.Y.10017

|

Arkwright Boston Manufacturers Mutual Insurance Co.**

Mutual Boiler Division, Factory Mutual System
deld was repaired per Procedure 16 F-020 Rev. 7 dtd. 6-22-78 using***

chemetron 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

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

Q,% tested and approved on 2-27-79 per (L) Procedure 19-Q-010 dtd.
g p .f ,,1-17-77 at 2612 psi. gggg7gl,

' / 743

AdOO
/

\
. _ _ _ _ _ _ _ . _ _ _.
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Rin was normalized at 1650'F''
/ . T:nsa3 Tosi tow 1so) wel < '; strcSC relicved 61125.

,

') _1 wn. O tnmn
Ultimate Unwn.eie Charactor ofSpoc. mea

Total t.oad Unit Stress Faiture &no. wvermv ThMness Atua * lb. bS1 E .

Locatson

E4R.LGO
..Q.yl o2 . C.W_. IT .5045" 15.,975_ 79.9. #1Part, cup & con /

t

_l!dLC el 1E 505." .15,450 . 77,1 .: #.2Part. cupacon 3/..o M 2.1(dLcN 27 .5045".5 15.,700 . 7_8 . 5 53 Part.. .C.up.1.C.on 3/
..

O'//A6?.1 ( a h C9/ ?m 40!. 4"W 15.500 77.5 4hPort.Cun& Con 3/
. 2

o ern o d . 1 ( e a PM( Lonet ) 60L"M i 15.?60 70.h s: 5 Cu e!-Cona /C a nteO't.'L62.1( d li PM( Cirett :) . SOE"G l 15.250 76. A #6? art.Cuo&Conb/
-

Tcmi,5--" Ta=3 (CW-T/A- '

.

I S..=-- - | ^.. tv ==h Te=: | tm..au tee v r, | ' S- ^ > -? it, -

.2--- Tm T.~ i .v ,: .s * s v., .
'

w, e a~o e e-s m;SA370
I i

.

Ft-Lbs.t
.

!Fin.11a __;-'

I ! ' i I ?* '

.'iCN I Vee : +30 *F ' 86.0 72 69 i _j-

i C'el i Vee 8 +30 *F . 86.0- 62 73 4 ! .i. 'CN i Vaa '+70*7 83.0 56 '
' 7h I i.HAZ Vae :-MO*Fi 39.0 55 i '18 i

.

'

.J'- :HAZ ~i Vea *+10*F : 52.0 69 i L6 i 4 'f,liAZ _ Vee +10*F 8 A6. O 62 i A6 8

__. dr !- i. *

I ' !--' W9T'ir - o.. .) vaa ' +'2 0 a ? 57.0 57 1 62 1 1

2
._-4

8PMC

iPMC
'."._i) . Ve e . .; +30. E___.h9. O i A5_ .j. ..hh : .l

.

]I) Vee._.1_+3D *F i 57.O 50--
5A T-.. 4

" ._

'-

i i i .. . , - - _ .

l .- __ _4 . __..
'- 8 _ ._ L . . . .. .

*
1___- 6 i_:. _ . . ...

i l
.

.. .
.

~

RIP e 4457.

caiRoS uo. 51-120s9Oh Tc:=. Mo 64-02365
-

.
'

7.g 7m Radiocrachic Satisfactory to ASME Sec. VIII Parn.- UW51 Z
'

. scun2 %., O Mn P S Si Ni Cu
..

'-

+ c..ry ( L )'//ald .10 1.86 . 0 2!. .016 .27 .02 .13
_ _ _ ,

+ Deposit chemistry as-we1ded per lo F 115 R9 (2-3/lo" thick A51o plate)-

../.. f.r.o:::..EEA. 5.12..EL4..LP. age..AS.1L,.gL,,6o.403.)..,y.j.r.e.t O_!2.'.'y,, & Lincoln-860flux., Lot 472. + -

.-
.

*
.

. wouse's fdein - R. Kateley 12'888 L8 Vem ,gTc== -^ - - ty- R- l/'e 113
,m _ % 7ax m VRh80 V-. wa=:^r == e. c--- a ma ems a , ==a .ex .m. mi e m.imr.m =n :==a ia :==en.,. wn ,

.

= - ~~ r,a = c a es o.s.1:rc ca=.
. * *

.
.

-

r/ L.8T3 .D5//.*'T
-

.
.

.. . ,W, J.., / . ..

'

'. m e m r=,' M ')-.c-.= ' .-
.

y #/ W /f4 4 64. % e\

e

YLD.STR. KSI
. .- *

. -

../.-.-.:. _ J.9 :.2$ OFFSET- EL. A ' ';*c . . . ' - - -

, -.* .
.. . .,' . , . . . s. .

.

. #1-C';! . '. ' . , , ,' - ; ' . W' 14. '
M.# y ;c'. .:.;.. :

). .. :.. . '. oo , 5..
;; *. R A *, , - m.- .

* *-

.
. *; .y.#2-c'.f. ~

~ L'9. 9.;. . . 3.*.:. .24 . . . ' ; . .,.5 6e- Vr,act. ~out' side. ' gage ~ mark. ; ?['
,

. ... b :.. . ::' ~ - 1 '

. .r. ;

'#L-cw'. " . 3 :;' . . . .. .. l : ..i :.' . : E53'. 7Pjx.' y 9: 16.h-3..:':
.

; - .k 5 7 ' ' . =:s ., ' Q' y. mark. *. , R *- N:. 52: * P.ca'c:. ii err'9;9)h r. W 33- ,-. .

f 5-P'4 ' Echi.-) ~ - | 7449|6'? '. - :. x :
.

~ * C * '33"
.
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in IX,1374 AS?AE Briler and Ppssuro V sa, ,oda)4

- -- EEdi S'N *O- /
_ .

Curnmany Narne

e
'

Proc dure Quaki;cas on Racerd No. Y+oi 90 V
- - -

--- 728777 - - .-12 -
- - --

Datas.SS ns. _1?_F O20 LR and 16F008 Rev. 8.

W. ct,ng T rn:essiati- b.I^. .i**
_ . . .

rvuo. (w. :. A..n.....u .. s.n.s.Aeto.) Man _u.al (L) Unit AC394582.

JC;NTS (CW432)
.

'1 } _g# -
g *

-

r-. ne
J :-

, , .. '% .,

ly s)

N. %>D >g
D

'
.

- -
. '

- .. ..
-

t,' g \ 94 - .
-

. - . , .m
' ~%.

\ 0
.

*
'

2 *
- ' R ) ~ "a>=

.

c,_. ol us RIP # 445 7 4 c.

-

.

BASE METAL.S (QW403)
.

PCSTWELD HEAT TREATMENT (QW.tC7)vai,,isi S:ee. ...A516
. 1,mpe,,ru,, See _];.ne.ivicinal Test Resuit. iys, er Grae. . . - W _ _ . _ .

'

P No. 1
. . . . . . . _ T:me

.to P No. 1. _. 0:hernica.u _._R=1/.2 "
-

O(
c,ammr

-,

R.E.c=;.e_3/_1.6" t_o_.1"O.n or
_

..
-Ht. No._ Y5Li38, Code JJLZ (Z50) GA3(QW4ca)

-

. _

-

,

7yp ,o,c,,o,c ,,,, '-
-

Compositien of Gas Mixture -

. Cther _

-

FILLER METAt.S (07/40.t) - .

Weld Metal Ana.ys.s A No. . ). _

3_-
S3.n of Elec:re.* - 3dO" '

Filr4r f.letal F No. .]i _ - / - ELECTRICAL CHARACTERISTICS (OW.:09)._

/
- Current DC .

SFA Specil. cation 5.1.. . . . .. .
.

**

Polari:y Rey.erseA/.S Ch u.!':stion . .. . .E70lb . . - " . - -
''

O.har sne ~a $ro n. .E7.0.18_,. .Fst..y_42.1.2i9.0_h.1 Volts *t Amps. M
en.,

*S e._At_tachpd Weldir.r Record
_ -

t_ _ . _ _ . _ _ _,

%
FVblTIO?J (O W 403)

Fcsition of Orcew .. _ . . ._[ O D_ _ . . _ . _ _ .
TECHNIQUE (GW4to)

We o Pr ge'ess.on (Up% 1. Osanhi61) .3Cri 0.nM.1
Tessel Speed

_ -
s 4'

C a.ee .. . _, 5: ring er Weave es,d _St.t.f..q__

' . . . . _ _ . _ . Osedistion-- --_ . . - _ ..

Multipass or 3;nc!, Pass (per side) NM_1$kUESS
! PHZHEAT ;QW40d; Singia or Mu: ;ie Electrodes 81UitleJ'

*

P,e h. ., re,.
60 -2 so r .. . . . ._ ....._ __.

Other -

,,, , o T. .,, . 60.6002F_ie
.moner . . _ _ _... __

- wr. . . . . . . . . . . . . . _ _ . . . . . . . . . _ _ . - N,. __ . _ _ _ . . . _ . . . . . _ . . . .(' ....___ . ___ . _ _ _t . . . _

; . um,
n., ,,,,, imca n ->y

. ce,..neo erom Ts. c,,,, o,;: ASME. 3,s E. 4, , 5,.. N. y,,,. N.y. ,3

_
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-
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._ __ ._

Test sectior. ormalized prior -(- ( age g weldir~. wel(ced, stress relieve
,. . ,

* -
..

*

T wi Test tow isci G 112; / +0 -25, 2-1/2 hrs. G t-

,

Un.m ate U68 mate Chara:!se et
Sm. mea Tota. t c,a:r un.: St,ess r ,.e ,c &

-

C
N3 y.N i.... s r.co Area is f* 9T M t o:st ::<s

'

g!J_2 2id) I C?! ._ _1_Q__ _ . 50 5"5 U 15,000 7L.9 e, !Cuc&Co ne ttie , d362_1 ( d ) I C'il __1_H . SOL"3 L IL.550 72.9 52 tCuc& Cone /;/e sd
gf|L62.1(d) ' C'ci 23 . SOL 5"3i :1 15.050 75._3 M Cu:EConefrie2!dt

O'|!62.1(A1i C 't' 23 .50L"2 I e IL 650 73. L #L CucaCone/''Teld.

O /. 'M ? .1 : '' 5 I "i r n - - , . :o s uc4 1 16 . , u go_s 2: 5 : r'n .r'n- 3 /r a ,tg,

0.e' 62 . 7 ( A ) I ? T.-( C i r c d. . ) . 505"'3 i j 15,800 1 78.9 #6|CuraCone/Ce:ite;

Toup.rmees Teees (QW.170)
.

.
.

Specimen Net n Not n Test impset tetere b e. 0 ae Wk-:ENo loca* ton Tva, Tame. Values *6 S = ,e i Miss Bren i nob-siSA770 l | | lit-Les.1 i
Fir.11a I C'/! Vee i 7-30'_3 i166.5 100 72

I C'c/ Vee -t-30 * F i 190. 0 100 89
C'// Vee +10*F i19L.0 100 ' 77

.

I | l' i ' u
,

,

iMAZ Vee I -t-30 " ? I 56.0 9fi j_L9'

'HAZ Vee I +30 F 152.0 89 67
-

:HAZ l Va= +70*F i 68.0 80 L3
i I

| W.!( Len c. > V=e r- 3 0 - r 101. 0 1 '/ > o>
lPiIi " i Vee t +30* F i 129. 0 100 82'

i P'I( " | Vee i ,-30 * F t 10 6.0 82 ~~I 76 1-

. ._

m-

O. g . RIP':" 4 45 7 - 1
.

.
.

.

2
* *o:3er Tests CF 2 3"3 NO. 51-12090

-

-

. lig 64-02371 ~

7, o,7m n ,s 4 e - - - .,4 - s , s a, c .,- n, a e r: eoe trTTT o ,-., ms, tt." 17,
C Mn P S' Si Ni C:___ _Mo Cu Sn e.1 V% ci An.,,y,is

,
-

,

! o ,,, _ ( L ) ' ele i d .05 1.20 .016 .016 .18 .02 ._Q5 .01 .06 .01 4 07 .01I Mill - P:.I .26 1.05 .011 .017 . 24.. --

| . ....................................................................................................................... .........
w ,. u s n _. , S. The Leson 12660e,oc no. . stamo No. L50 .

Tem conds,c:ed t:y: R. ' tie 11s _ _ tat >or,to,y T m n o. YRL,90 /
We csetdy mat tas statem r en this r.e.ord ers c=r-=ct and !?*at the test welds wers graprared, welded and tested in ac==rd.,ance wsm
the tsquirements of See:x:n LX cf the ASME Code.

.
- -

// /4 S
'

H.H hL "$iNCO,_/ Manutsc:urer.u 3c h3 -c ,. , iae,

YLD. STR. KSI /*

. .2% OFFSET % EL. % RA
-C:l 52.L 26 73
-C':1 52.L 2L 75 BECHTg-C't! 51.0 27 74 - 74a7' 55.6 25 7E

'

-d. ( Long. ) 53.7 32 66 -,

-P:! (Circu=) 52.7 30 . 58
'

-
.

' '
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'

-
-

:-.

-
_ _ _



, .- _

>- .

"o oD.
,

d FABRICATING f 1

#. ,
''

-oo.1o ...... aanuan 18, 1977.

ho4 AN-TECH CORP. REPORT No. 3965 " ''y/q'p)I
r,wnomoco mc

TESTff
6 wenn no. 0133s

DETAILED ANAI,YSIS REPORT g;n?, JrCORRECTED 5-6-82

PHYS 8CALS
5" C'"C '*OF MATERIALS FROM WHICH MADE CHE MICAL ANALYSIS wear

DESCRIPTION ** ". . . . . n = >= s a w e., = = . . . CO u nis m.at
s' ens eU.*s$$Us ".**|'' " " ' .

** * * " C MN P S SI CR Ni MO |GB '5 W '*" c duo--sas w. =ca .- u.or

.035' ,3/32'', l/8" Combustion REPORTlD .02 1.51 .018 .005 .25 24.05 12.80 .10 74649.
/

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

_

Steel Wire. Specification

s' <-

SFA-5.9: Clat:s ER-309/ER-309L Check nnalysis For Cill.CK A1ALYi IS

Inform ition Pu rposes .023 1.58 .015 .007 .38 24.48 12.34 .21 .09

only. V.038 , CU .19 Ti .131, Cb + T. .017 N.Ull|

FERRITE 1; %-13". CAL :ULA"ED FROM

CllEF ICAL ANAL" SIS 1F CilECK AllALYSIS__ ,

V USIt,G SCl 'AEFFl .ER D IAGRnM.

.s
n

'

'

4 1
_

_

' g. l'HERERY CERTIFY THIS REPORT TO DE TRUE AND CORRECT
ACCORDING TO RE IDS IN THE POSCESSION OF THIS COR RATION

m < ~

gg f-,

. . ..

o a i



*^~"" ACTURE RS OF HIGH QU ALITY NICKEL ALLOY,POWER
SYSTEMS ' * ^ " ' *'*'' ".'^'"''S55'"'^"

WELDING FORMING AND OTHER APPLIC ATI NS
\ Combustion Engineering, Inc. CERTiriEo To ASTM, ASME, AWS, SECTI 11

C E Wire ANo SECTioN 111 NUCLEAR SPECIFICATI NS
4224 Shackleford Road
Norcross. Georgia 30093 .

,

.

Seuthwest Fabricating & Weldin6 12*23*IbDATE SHIPPED:
7525 Shermo Corrective Copy 5 4-82
Houston, Texas 77011 MARKED:*

.

CERTIFICATE OF QUALITY CONFORMANCE TESTS

N7bCUSTOMER PURCHASE ORDER NO. SHOP ORDER NO.:

SPECIFICATIONS.SFA 5 9 This mterial was manufactured and supplied in accordance with quality
Ascurance =anual revision Dated: 11/1/76 accepted by Southwest Fabricating.

ITEM HEAT NUMBER SIZE TYPE $ p

1 7k6k9 .035"Dia, a309/m309L .

'
_

A d,2 .09h"Dia , g

3 .125'tia
4

CHEMICAL ANALYSIS

ITEM C Mn Si S P Cr Ni Cu Al Mo N,

_

l .o2 1 51 .25 .005 .018 24.05 12.80 .o5 .lo .o5 m

Ma*82

3.

.

4

.

ITEM TENSILE STRENGTH YlELO STRENGTH ELONGATION ADDITIONAL TESTS
,

1 Welding Temper

2

kHYEL3 ?c
4

WE HEREBY CERTIFY TH AT M ATERIAL REFERRED TO A8OVE CONFORMS TO THE PHYSICAL AND CHEMICAL TESTS ANO IS IN ACCORDAN
WITH SPECIFICATIONS

NE#* f', $r a c ..
I

a

.l*'/ L- l.T ri 6;,,,ej A [. ,, !' Combustion Engineering. Inc.b,

_ L kaA- (%Ac,vv & a
''

w .~.
No r ea,

-

g AU r-(si:E o U , Ci&L
_
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>- '

. .

o_. yodi',-AMEciT
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.

O cn
I FABRICAThNG _ 5/ 3/ 8''-oo 1o~. m .{l.gj c,wetou.co nc

AN-TECH 1AB REPORT NO. 88+-1618-1 & 2 <Iaud no 02183*
,,,

DETAILED ANAIJSIS ItEl OltT fa:M?TJ5'

' ' , *OF MATERIALS ROM Wil CH M ADE CHEMIC AL ANALYSIS HEAT
9 oD E S C RIPTIO N '' "en e . e Haus a=a' a = s a' CU " * H ** *L

Un ''s . d'n*{U5":
_" U*

".*O' C MN P S St CR NI MO DD nof
" * * * . 8"''"'''"C".

. _ 5 * '._ "'" __ '"" - L_ - at _ _ _. _ _ _ _ __ _ _ _ _ "'?' -

3/32" & 1/8" PAGE AS-25 REP 01TED .095 1.29 .012 .007 .52 .10 .10 .023 .18 fe0911

CARBON STEEL WELD WIRE Va = 10 2.

_ _

SPECIFICATION SFA-5.18 AS WILDEC

CLASS ER70S-3/E70S-3
'

72,500 90,500 28.0 73.0 .078 1.20 .012 .010 86 .07 .10 .01 .274

Va = .01 ,
_

"V" NOTCH CHAR 'Y It-PACT AT -20*F

FT.LUS. 6t+ . 0 - 71 .0- 97.0,

16 - 55 - 69LAT. EXP. 4

% SHl AR 50 - 60 - 70

STRE5S RE _IEVE 0 AT 1150 F FOR 8 IIOtrRS

63',700 106,100 27.0 75.0 CHEMISTR/SAh! AS ABOti.

"V" NOTCH CHARPY li- PACT AT -20*F

WELDED PER 01.01.037 R/S FT.LBS. 150.(1 - 15 1.0 - 155. 5 -g,.
,

(u.s tca.
HEAT TREATED PER HT-P1-2 Rs '+ LAT. EXP. 80 - 82 - 83*

}
*e

g ' ,gj

X-RAY SATISFACTORY
, % SHl.AR 100 - 10tg - 1 00 N .< .-

kcn l-HEREDY CERTIFY THIS REPORT TO DE TRUE AND CORREC1yc'y ACCORoiNG TO RE O OS IN THE POSSESSION OF THIS CORPORATIOh

~h '

Au
e i



.xl%(;l.--W I1..M )N ' -
.. ..

Vo

,

CliEi.11 CAL ANALYS1,S'w ,dgc{g
/

REEaai gkG )ltl%)ll.\TK )N a istw o.
j ,_,_7gg gs

,
,

i.u.i u o nisi, niu nn
. . ....... u .:...,....:. . ... . .nis u .... S'. . . . m . . . .. . s i m. . 1. . . . . . . ..: . .

* $|yggstitt\'y.y6n%
. .

\$ .
-

. ,

;.. , . .

.n's '/r. *
' ' ' '

Date: 4/11/84
*

.

CILVTION INDUSTI'IAL SAI.ES. , Customer's Order: 2442 -
Shipped To:

HOUSTON, TX
S.W. Fab P.O. #84-0194

FOR: SOUTilWF.ST FABRICATING & WELDING
ItuPSTON, TX

Our Register: 1300-122-133 ,

Via: UNIBRA".C-PAGE 1300-138-095
Gross: 3114 Net: 3000

Pallets: 2 ,

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

ASBIE Boller & Pressurc Vessel Code*

6 Section II, Part C
Specification SFA 5.17, Classification E!!-13K. . -

-

and Specificativa SFA 5.18, Classification ER70S-3/E7053$

*

.

<1CTifAL GIEttlSIRYr

Mo ] Cu Al Ni Cr V

Heat No. C Mn P S Si

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

..

1[ * /.0911
. TOTAL *

*| .176 **
.s'' **TOTAL

|*
.

I -

|
,

I
.

I

,
.

We certify that these chcrmcal test results are correct as contained in the records of the company.''
X.V.5 2:"v.K U.}W.:C:Sti m,

A. Stamps, Q.C. Dept.
a.

This rnacerial was manfactured in accordance with the Quality Assurance !!anual,.

1933, .tecepted by Southwest Fabricating, and Weldin;; Co. ,revisiran dated tarch 3!,
as raccting the rcquirements of NCA-3S00.

R.ke ha
-,. , . . . ,
" ' ~

-

6 #
v. A. STA!TS

. * . . ~.1.

-%
--

.. . . y~ , r
** f *

. ${ g' ' ~ ~
..

.

.

h .1. . 743
,

D*
.

Acf00 .
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CHAMPtON INDUSTRI AL 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

dE: P.O.#84-0194 (Ht. #40911).,
*

.- .

*l/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.

. . . -

*
CHAMPION INDUSTRIAL SALES CO.,-

-

| 26 /,bh7 'A
,' AMOS STIBORIK *

,,
,

k k,s AS/jt
-. ge$
e.

I '&t.'c.
Ar-.

.

I
Y BECHTEL

74

n pf Tjvrsa%Q-
,

AdOO -

1
. _ _ _ _ _ - _ _ _ ._



~~

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

CERTIFIED MATERIALS TEST REPORT
.

IIWECO INC. Customer Order No. N84363P.O. EOX 12668
8350 MOSLEY Order No. 228759-1HOUSEN. TX 77017
AT'17 : QA MANAGER This Materia 1 Coniorms to SpecifIcatio-

ASME SFA 5.1 Sec. II Part C & ASME SecTrade Name III, NB-2400 1983 Ed. t h r u Sunzse r 1983or Trademark: Atom Arc 7018 Add. 10 CFR Part 21 applies.
Diameter Size: 3/32"

Type: E7018'Weight: 2,500 lbs.

Test No. 2-2945-00 -

Lot Number: 2J311AA02 Control No. JJ043
X-Rays SatisfactoryHeat Number: 411XO991'

Moisture 18000 F. 0.08% ,

Carbon .05
Manganese 1.07- Test No. Full Split Volts AmpsChromium .03- Tensiles &

Nickel .03-
Silicon .40' -

Impacts 1 3 22 100 D
Columbium + Test As Stress'Tantalum Results: Welded , ReIleved

,

Molybdenum .01" 8 hrs. @ 11500 F..

Tungsten Yield 70 500 '*

77,600'62Copper .02 Tensile 84 000' 000-Titanium Elon 34 0% ' 3 4 '. 0 % 'Phosphorus .016 Red.gationof Area 75.6% 76.0%Sulphur .013 -

Vanadium . 01 < Charpy V-Notch Impacts Tested @ -200 F.-
.

*

Cobalt Ft. Lbs. 90-92-96 140-120-134
Lat. Exp. 64-66-71 82-82-83Ferrite: % Shear 30-30-30 60-40-40

Fillets: OK Vertical / Overhead Tensile Specimen .252"
__Impact Specimen .394" x .394"

V-Notch Tensile SpecimensLocation&OrientationofCharfA/W RIP # 445 7 Lv-
is I

ASME NX 2322 and/or AWS/SFA Quality Systems Certificate No. QSC-22
specifications as applicable. Expiration Date: September 8, 1984
State of Pennsylvania The ' undersigned certifies that theCounty of York 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 da7 of Decemb er, 1983 contractors are in compliance with
requirements of the material speci-
fication and ASME Boi1er and Pressury.

f Vessel Code Section III Division I.

(/ h..( b)..........
.

Subsection NCA-3S00',

S, .

Notary Public
ALLOY RODS, INC.My Cornni s s i on expires: 11/22/86

X)...........BY...... .4
~

..

D. E. Lebo
Quality Assurance Specialist

BECHTEL
743

AdOO -

'

.



.__

me
'

../

I ..nsM@.WO
713 - 943 2000
D6.tr6butore F.e*N us c~~'*. u*. c~.-" ^'~^.

,......,m. .m . .,
.

L' , ,';,,, ^;. ; ; . y,''. ;,";.~;;,,,,'.'||:'';. ... . ,. . . na n u . . ,... n m

IWEco.lNC. yyyyyyy

CERTIFICATE OF COMPLIANCE -

.

$c a rA w a r fA6bcArwi fhub. p. O, no, 0 *L - | 2 8 2.

Material Specification ['70/O S FA S. / 5 sc._2r 'b'j j

neat No. 4lIXO99/ .

Lot No. 2 J 3 / / AM 0 2- 445'7 -

RW +r
Control ddO45 '

This material was manufactured and supplied in accordance with the Quality ._

Assurance Manual Revision Ud.2. . / /- 3 - 6 0

Accepted by m orn u>tt T M 6 /c 4 redd , meeting the

requirements of NCA-3800. /
'

'
,

@ }} W - -
Joe Morgar(/
Q.A. Mgr.

BECHTEL
74

.

AdOO -

.9i
.. ._ _ ..
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. . ..
E- " WBR!CATING 3/22/84' -

ao-ro~.1 =a
- f,WELDeeG CO NeC .

Test
*

Oq j
02 mAn-Tees tab. Report tb. 84-1080-1 s 2 N2"

DETAILED ANAI,YSIS ItEPOltT f/,:a'?"J"'
= - mm .,

*['''"'''OF MATERIAL ROM WH CH M ADE CHEMIC AL ANALYSIS prat
, , , ,

D E SC RIPTION ** *. . ' ' ' * * a a*** * * = = = * 3.1 m u s a'as
E.'.I. /'[|UI'.e ' ' . ~ "C'. C MN P S SI CR NI MO ,@ wo!

a**~" ''"*"'C"
=*=

, _,_
,

.e a=c a . r- . maos
~~

1."* ., Alloy Ibd Reporti d .09' 1.46 .006 .013 .85' .04 .04 .01 .05 12132'

Spoolarc 88 Carbon Steel Va = .01
_

Ueld Wire
MW1h

~ ~

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"lbtch Otar 77 In fact at 0 P.

Ft.Ibs. 33.0 - 35.0 - 53 ,0

Iat. Exp. 25 - 28 - 42

1
% Shear 30 - 30 _30

Stress Rc Iieve I at 1150' 'F for 8 lirs
; o s

' ~

M 58,600 74,800 28.0 70.9 Oxsn stry same as a xwe .

"V" Ictch Char rf Incact at 0 i '. m
(,J1 m w ca).Welded per 01.01.038 R/7 Pt.ILs. 71.5 - 74.C - 76 .5

! g |,

N -

lleat Teated per ifP-Pl-2 R/4 lat. Exp. 56 - 57 - 63 2
_

X-Ray Sat isfactory % Sht ar 70 - 70 - 70

p I.HEREUY RT8FY THIS REPORT TO DE TRUE AND CORREC
n' ACCORDING TO RE IDS 8 THE P SESSION OF THIS CORPORATIO

k f e',, -
)

I
__.



F
ALLUY HUUS, Inc.

CERTIFICATE OF ANALYSIS
-

P.O. BCx 517 HANOVER. PA 17331 71 ,7 8911

CERTIFIED MATERIALS TEST REPORT
.

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

Shipped:

This Material Conforms to Specification
ASME SFA 5.18 Sec. II Part C & ASME B&PViSec. III NB-2400 1983 Ed. thru SumnerTrade Name 1983 Add. 10 CFR Part 21 applies.or Trademark: Spoolarc 88 Type: ER 705-6Diameter Size: .035"
Test No. 2-3380-00

Weight: 1,020 lbs. -

Lo t Number: 4
Heat Number: 12132

Carbon .09Mnnganese 1.46C1.romium .04
Nickel .04
Silicon .85Ca l u nb i um+ -

Tantalum
Molybdenen .01Tungsten.

( TitantumCopper .05
.

Phnphorus .006 .
Sulphur .013 *

Vanadium .01,

Cobalt -,

#'#- FERRITE
Qualitv Systems Certificate No..

QSC-221Expiration Date:
S.t'ote of Pennsylvania September 8, 1984 --

1County of York [ SS The undersigned certifies that thecontents of this report are correct
Subscribed and sworn to before me and accurate and that all operations' hio 22nd day of March, 1984 performed by the undersigned or subt

contractors are in compliance withrequirements of the material speci-J fication and ASME Boi1er and Pressure
-

,

e jr

SEAL.. wy / Vessel Code Section III Division ISubsection NCA-3800.. .: . ....... .ot ubDic
My Commission expires 03/16/87

.

' '

)/
BY........ .'.. M W ......./

. L. StarnerQ.A. Supervisor

Wm.-

a= cvm
m'

GY Q. A - DATM~
' ~

SCUTHERN alt OY & EQUIPMENT, INC.
.

~
.

xdOO
. . . 40. . . . . . . _



.

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

HOUSTON, TEXAS 77206

(713) 691-5513

March 20, 1984

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

1020# Chemtron .035" Dia. "Spoolarc 88" Mild Steel Mig Wire
~

AUS-SFA 5.18 Class ER-70S-6 Heat #12132

T!!IS MATERIAL UAS MANUFACTURED AND SUPPLIED IN ACCORDANCE WITH THE
QUALITY ASSURANCE MANUAL REV.3 DATED 3-24-80 ACCEPTED BY SF & WCO,
MEETING T!!E REQUIREMENTS OF NCA-3800.

.

Southern Alloy & Equipment, Inc.
. .

fie. &'

s.
C.A. Hardin,

Mgr. Q.A.se .
'

.

.h <
.

Y. AA61
# w

*

.: ..

.

.

'QA'W

e %ni.

.

AdOO
~2 i
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'fEST 02212,o2AN-TECil LAB. REPORT NO. 84-3057-1 & 2

DETAILED ANAI.YSIS REl'OltT 5',:';?,"JJ5'

PHYSICAL $
'{'["['-or marraints raou wincu unog CHEMIC AL ANALYSIS mar

, ,

,u,gsy_ g n ... 0 8',DESCRIPTION ' , * == mais .a. . - .
, , ,

-

3 3. u. , = a C MN P S SI CR NI MO CU * *o= * **o" " * - * *in es. wo== ac.i 1. e .. =aos-e s_
_

, _

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 PLDED -

CLASS EMl3K WITli .13 1.15 .024 .010 .60 .06 .07 .02 .22

LINCOLN 860 FLUX LOTI V= < .01

137S CLASS F70- "V" t OTCII C11AR 'Y I)1 PACT @O ?.

EH13K F7AO-Dil3K FT. LBS. 39.0 36.0 38.i)

OR F7PO-EM13K h LAT. EXP 38 31 35

% SI EAR 40 40 40

CP
. , STR1 SS Rl:LIEV :D F. l150" F. Fi )R 8 111 )URS

w : .'
64,400 81,400 27.0 66.1 CllD ISTRY SA)1 : AS 4BOV.:

"V" NOTCll CilA'tPY I (PAC"@0 F.

[WELDED PER 01.01.040 R/7 FT. LBS. 45.'O 44.0 45.0 ,

7 - .. m y

llEAT TREATED PER IIT-PI-2 R/4 LAT. EXP 43 42 43 ) [
JEALSATISEACTORY _I_SI: EAR 4Q_ _4Q__40

tty 8.HEREDY CERTIFY THIS REPORT TO DE TRUE AND CORRECT
g ACCORDING TO RECO S IN HE POSSESSION CF THIS CORPORATION

h $/ &Y
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UNIBR AZE l' AGE CORI'Olt ATI i -

205 C1.AY STitEET. hoX 18Lr3
00WLI.NG GREEN. KENTITKY 4:102 1*19 4.*4:1781 f/WI TELEX M 4%i

CHEMICAL ANALYSIS REPORT

.

'
.

b

** Date: 8-9-84

Shipped To: CHM! PION 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 62 Coils

ASME Boiler & Pressure Vessel Code-

Section II, Part C
Specification SFA 5.17, Classification EM-13K
and Specification SFA 5.18, Classification ER70s-3/E705-3

-
.

e .

'

Heat No. C Mn P S Si Mo Cu Al Ni CR V,

.

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

_

RIP *4 45 7
'

-

.

II
WS certify that these chemical test results are correct as contained an the records of the company,

A. Stamps. Q.C. Dept.

This material was manuf actured in accordance with the Quality Assurance Manual,
ravision dated march 31, 19 83, accepted by Southwes t Fabrication and Welding Co.
c3 meeting the requirements of NCA-3800.

AA A.

b
d- A. S tamps , Q. C. Departmene
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CHAMPION INDUSTRI AL SALES CO. 6420 Navigation . P. O. Box 9130 . Houston . Texas 77011. Phone 713 9217183

August 10, 1984

Southwest Fabricating S Welding Co. _

P. O. box 9449
Houston, Texas 77011

'

Re: 50#84-0697 cap.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.

O,4d+ e
.. Amos Stiborik
.
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,' CUSTOM BLAST SERVICES,INC.
P.O. Box 1566 LaPorte. Texas 77571-

*

' . , 4 713/487 8066.

%
.

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-\ \.M
9

I
' Sales order Sheet No. Piece Mark

O 2.us, C C - r2. 0 - 1%%9- tt- tscn- on-m-? A -
'

| QM1 m- \ - 7 t%%)- W- \cbi- c, A7- \- A -

@hs T m%% ' 2.t acK9-(n% - \tva - Gb- VA '.

O 2uS' 1 frgs. g5 < q c, bcgp. n g- \t:rn- cj 2- ( A /
'

'

hhT1 Cr\ S - 7.3 - '2.c ~%Ch?.m- \t:xA- C-Aw \'A -
! 07_#cs c_c \3cs ' sts.s? cc zaos- oAa- res-9 A '

'

l
._

- RIP # 4457

.

-

-

1
I
i

! i
I !

BECHTEL
743

AdOO 3
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PR00l' 10 ENTITY RECORD FOR COATING M/~~ RIALS,, ,

(By 5eller / subcontractor) -

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

(By Coating Material Supplier)
.

-

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

BREA, CALIFORNIA 92621 -

PRODUCT NAME : DIMETCOTE 6 PRIMER
~

GENERIC TYPE SOLVENT BASED INORGANIC ZINC PRIMER
-

ORDER NO. : 7004483 CUST. PO # : 3-5749 EALS SHIPPED: SEE COMPONENTS

COMP 0 DENTS 8ATCH NO. DATE OF NfG. 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 8 - COMPONENT

COMPONENTS ASTM or OTHER BATCH STANDARD 8ATCH STANDARD
~

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

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

!

MIXED MATERIAL ASTM or OTHER BATCH STANDARD

l

fVISCOSITY : 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-% : Formula (info only) 69.4
1 SIEVE ANALYSIS : N/A

.

We nereDy Certif y that the coating materials described above were manufactured 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.

BEGhiaOUALITY CONT L HEMIST: S O ICE M : 743
'

SIGN R: SI 0: ,/,

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

'

WD: 11381

AdOO
. _ _ _ _. ._ _ _ _ _ -
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I' May 17, 1984

.

Purchasing Department ,.

Custom Blast"

; 2550 Genoa Red Bluf f
Houston, Texas 77571 .

'

Re f= rence : Purchase Order 3 5750,
Aneron Order 7004482

'dRTIFICATT ')F COMPLIANCE

I This is to certify that tre following leeron product

I' Apercoat 101 Thinner
i 2 x 50 gallons

Batch Number 8510844H
!

Was manufactured in accordance with the standard Aneron Protective
Coatings Division quality control procedures applicable to this

.

Asercoat product.
,

~

.

l

RIP # 4457.

: ;
. .

I i
'

-
;

/T /perm 4ti- [
Devi4 L. 8Frry //.

Quality Assurance'

,

DLB:s
t

[
' cc: Aneron Houston

|-

,
-

1
.

1 BECHTEL.

743
.

p
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CLEANING AND COAT'ING VERIFICATION RECORD

be uk NO.l 4 k %.\\.h _
*

PROJECT N AME

PO/SUSCCNTRACT NO. LM /tu'A ITEM / AREA b h1/L
'

I

**

INSTRUCTIONS' '

1. Use a separate Ctenning and Coating Verification Record Form for each item, lot or area. -

,

2. Reco d all readings.. tests, and other data in appropriate boxes on this form for the item. lot or ares
*

identified above, if an appropriate box cannot be found, record data under " Comments".

3. Provide all imoecion and test data required by the specification. ' Mark other boxes "N/A"if the
data is not required by the specification.

4. Use a separate Coating Record - Part il sheet for each coat applied to the same item, lot or area.

RIP # 4457
~

CLEANING RECORO - PART I*

witn P..n . c e. Tim. I Rei..wd I initi.t. Co m m ats

-

I ,
.

| |
'

AMBIENT CONDITICNs '
a g ,,,,,,,,,,t Wsies*d. Air 15urf.e. T.,no.. ( F: 43 , g g 3, RH,m .,

D ry/W.t Dew Surf. Came. Air Abr asi.. Coersoon , ,,,

suin r..at T. = - T= Tai P. -'ts.*

% \\ IT.co l30 ku 1 h M l%' nk - | ek l u .m k A .'
s.u Iw oolch ,%I w I w *Yn I ok I .L Iwh 4 A L a u,m

I I I I
~

l I I I 6.
.

I l | I | 1 I i

| | | I l | I I
SUR F ACE ,M EPAR ATICN .

M,. L s-. 4. s.a. .....,. ..n sio: sp c .sp g o ,,.<a.. m.i.: to.ins m i.. .:

w .an'~ . N A A , A b & Va<c W %iai-a>.a%Eh hT hh h 4
II e.|. r;,. . c i.auTi,..

I " * " ' "

vi.i|,",,,a.
" ' " ' " *

c. n .oo...
I v..i I ..,a.I

% \\ N'.h C=MO 19 I I I l | {I
'

S.u lyn bnlit t.s | I I I I .m.....
-- , , , a

% h*."\n eJzlt!.A.5 I I I I I 742l-
.

b w emuJ a.s I L l | I Il%
k w'Wyz.s I a.i '.* | '~~" I ca.%u In.nobAM) u i i T. ui

A & lo. \il I I i A . . . .e . I I25l,A u ~v v
. ._. --_ _. __ __._ _. _
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. CLEAN 111G.AND COATICOATING RECORD PART 11
~

-
,

'

s ' .- ,

%, C* * .
mo< ,.n

**'*""** bA liA * ~C\nten
se;,,,. o .n i.o . in. 2,4. w cat.M__N MO \ .. .caam= c. man :

ch.u.%A n% -.au.

nj m n.i..
j i,,,i .t. | 6 @&._f'_** *. .a!N''. _ . ...... ..b_%.w3aT=
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1
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j, w, %.. 3
,

/ co -n o a.* '
. .D*
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ims * ,o ,

I 4&1 -
'

.% TH k .> 4 pf D E TA t t. ,, A * ' ., ,g,z

/. '/ #I' 'I 7/Ue " _ [ ~
I

1

EHW'b ~f.Cf 2 '[7M 8' _f4* / 4/9,

' ' '

/(SEE MDTE *id
THK
l.441 .o

\ @*y u -f ~< M86 &~A',,/440
M 7"Ai 34e .- :

/. S fl W *

(SEE NOTr* #2 4 > *p*

mad *Ard d/490 t ,e
o O %
! . 9 *
% i
* 4 (tW A T.,

$ y /.395
g

_ _ <b
' t 3 7(-

1.4Ef
@ 1.582.

NOTES: (DF-329) 6CE NcTEd
(1) SEE SPECIAL BEND NOTES *

(2) MIC. WELDING ALLOWED ON .375"W THK. OR 1.ESS.
(3A) MIC. WELDING LIMITED TO ROOT PASS ON ALL WALL THK. OVER .375"W THRU 1.500"W.
(38) No MIC WELDING ALLOWED OVER 1-1/2" WALL THK.
(4) NO E-6010 alt.0WED.
(5) FCAW LIMITED TO 1-1/2" WALL THK. AND LESS.

,(6) ALL SHOP WELDS REQUIRE "C" BORES.
(7) DISTANCE BETVEEN VELDS SHAI.L BE 2T + 4" OR 6", WHICHEVER IS CREATER.
(8) TOR VEID MAPPING. SEE PROCEDURE 2657 R/0
(9) CRIND ALL BW'S PER EP-8210 R/0

(10) TOTAL WEICHT OF SPOOL TO BE INCLUDED WITH OTHER MARKINGS ON SPOOL. .
IT TOTAL THEORETTCAL LTTCHT EXCEEDS -10.000f, PIECE MUST BE WEICHED AND
RECORDED.| | ,

(11) SILICA-CEL DESSICANT REQUIRED $' OAb b.
(12) RECORD MEASURED MIN. WALL ON SPE11FIED MIN. WALL TTCS. AND PIPE-4 PLACES AT

END-90* APART AT ALL BW'S AND OPEN ENDS.
(13) NOTIIY BECHTEL INSPECTOR FOR INSPECTION OF MATERIAL SURTACE AFTIR RD10 VAL OF

ALL TDtPORART ATTACHMDi'IS *

*(j4),hTMCH GUPI'LIEKS LEVIATICr) DISPostTICA,)IC5GuS57" W/ 7-05'11
.

,

SOUTH TEXAS UNIT l' #BECHTEL JOB +14926-001 SYSTEM

n '26 S'1 M S -so=
. . ., ,

MK:2C%99-MS-lool G A 2. I- A 2sT. ,
,,

wip*pI"o"PnEP. PROC. EP-8212 R/0" "" 'NONE # * * " * '
.

MT YES OR PT O.D. & ACCESSIBLE 1.D. OF ALL WELDS NOT R.T. EXAMINED
& TEMPORARY ATTACH. AREAS

PT YES SEE MT

RT YES ALL GIRTH & LONG. BW'Si
At.L BRANCH TO HDR WELDS GREATER THAN 4" NPS.

UT NO

PREM E AT gymp pnEpSQLVENT CL N (SEPC-SP-I) Afg OIL OR GRLA}E PRIOR TO ftEAR WfM8 " BLAST (SSPC-SP-10) PER APPROVED PROCEDURE 1002-NUC-83 R/1.
""

.E "YYNOREA aC) ntstTCOTE nN rER ArrRovED PROCEDURE 1002'-NUC-83 Ril.
~

- -- -- - - . . . . . _ . . . _ .. . . _ . . . .

_ _ _
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OU# DE50miptros " v^ usiT Tor,E q gyALL BEVELS 371/pe a;jf~. _
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SA520 - aft ca CMARP/ V-
'

__ MOrCM ' YESr @ -t 48 /:~ ' gg
- LESS MA' //C7360 LA 7?

- EXAt- EXA' 23~ xi d /4/d
*

A / . So b.o goo O.g75%u,wpig
FLL ' Y Mdf C= 2'? 250 *' i

r.'h'2 *u TM- /.250 " D= %.'ina A'

f/M N AS8'dff-$9 C-
~

2 7. i'S0" 7M: /. 2 5 0 " A*

L_\ D = |/4 '' Mid.
W W 89C.4 % LA'-90/7'

A & 32'b.D. X30''O.D N. 375% O )
*

0x/c '[ouk fE'D. X 2C'ZG.
"/32''Er/D M6C i@2.ct7- A *
v m s' D4 M. [=~ 29.s&;S ".'^2'f '-'

1 ~ TM /. 3/25 'D = 2. V50 " d
' ' TO 'EAID M8E C::- 77, 2.Eid *-

D.T?o* ' 7~n t.2!!Y0" D = Vz '' A*

//7"* ' D c817 S,a 'd c - 4mc.

- - -

L- (/.h 75"as ) S4/55 McF-70,

! C& .1 utDb (c' ,esMy' V '

s/orcp fssr@ 40*r* GE * a\
'

l E S.S PEr ,</' 23do ZAr-d .tk' b
E rat _~ E we '75~ Mit s Mid. ) W QF-

' '

*/ /. 3 0 ."O. D. 22 %" . 2Mdf Gt, *
c- 27.es'O"r 81,;-G: uso "A R' 'r

D- 27s0"- p---

- p/7~'' ~IY4u H & 40u

!

/- 32'' sped h~do PRDrsc7ud,

/ 3 0 " C f tEk/ E d O e E2' TE :7CA
'

o
i

7.0E.
ns

DE-323 " '' .3 + & 5
h Apoec as di, -- De~ JH # $ 4" - } 4"W- \:'

%'sMrea.ISED t'-doAt e Cm
REVA wrno

wrriob5C wT PAPEO7Ais19oen+ rs.c.c.3 /d TOTAL T'"

Ask ^
ISSUED FOR FAB 6' (6Ta M A S M E Ill " * *

~2(ISI)

EDRjN 1974 WINYEFY1975
nEv oArE DESCRIPTION T sy CK

5'' GA ;!EGs.,oo c.,% ^W*"*' HOUSTON LIGHTING & POWER
~

.

$QQM6 /d ," 35-1197'-6014
NMME '

J' . * O 2657 Mh ***
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MAPABCTURNGk_ CORD SHEET N N Cl. 2 CARBON MRCOPYia e
2 2 mE - 53

[ATA, OPERATIONS,OR DOCUMENTATION $ $ N h $$ h h
'

'

;

EF. & W. WELDNG PROCEDURE
(SHOW LINE NO. OF APP'D. PROCEDURE) I / / N daf CpE

USGTAW* 2 ,,g i t. 05 03
Uo SMAW 3 sv
3E GMAW 4 / ' 3 3$$ 5AW 5 # # N N

GTAW WIRE = 6 a / 7gg # eo9 // 4o9//
7
8

SMAW ELECTRODES 9 - - /
10

Il

GMAW WRE = 12 .- - p /2/3 2. /2/52
13

g 14

g SAW WlREs El v - / 40925' 4o925*
! E
E SAN FLi1X CTYPE) 6'40 17 y s / /3?S /37.s
& w u c Pe wo u D- w m rp a E- 18 / <

E WEl.D DOCUMENTATION SYa' 19 / V 8/.24 /s4 % @7/g4 $ 8/i?/S4 i<
g " pen ,m6EEE@ng ? 4-106 R/S S/1 200a

g ,jJ, Yoebe : 4-108 R/4 21
4 22 V / W/J' GFIT UP f .04 4 '/5Ne La/i

ROOT PASS : 23 Ag

gg FINAL 8 fAC 24 V V / %/p4 5 Y.5//d D 8/nAD
_

>o g*g" i PT-5 R/4 25 / / / 6/2564 1
b 265E ,"d"dM7" : MT-3 R/S 27 / V Y,

NI'Ep^ MESI'i>0$ PE8ct UT-1 R/6 S/1 28
! 7pnYo eoune : RT-10 R/7 M 29 / Y Y / D99N Di** Is
U MIN. WALL CECK OF 'C' BORE : 30

PREHEAT * 2co *F MIN 31 / v %#As % 7/1/54 h @i 7/sd %-

,'*a E ^E nc : HT-P1-2 R/4 32
*T

33
l U M

zY *NtNo; 2 W Y %S34 Erc
I * Nn** S* * / O -/ 0 / A ll 36

._

-- !a 37
!E g 3e

__

5 si conREcTE0 00mmuTATxm ExTay: as
'

86 to

b, 2iREPORT OF NONCONFORMANCE : 41
N Ytpo Ynr : 42 / Y 8/3r/84 #J$I *d L E '. * # e's Ti 3 ,3 7,oli F ' : 43 V V "+Tvavi

6 iEE PROCEDURE NO. REV. SLPR llAlf '@ PROCEDURE NO. REV. SUPREP hS'" ID A 01.01.030 2 1 540 J 9-103 3 - - SB 01.01.031 3 1 540 K T,
C 01.01.037 5 1 540 L U _

@ _D 01.01.038 7 3 540 M V _gg E 01.01.040 7 1 540 N W _g F 01.01.044 4 1 540 P X-' ' 8g _

M G Q Y _

h ..ft_ Q.l.08 99# 4- 1 - R _Z_ .

_ _
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2 1.0 INTRODUCTION

3

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

Los Angeles Power Division, for South Texas Project describes the analysis5

performed to determine the dynamic structural response of the main steam6

7 piping systems. The analysis evaluates ef fects of the steam hammer loadings
a resulting from closure of the turbine stop valves.
9

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

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

ing on the piping systems can be induced during a turbine trip event by12

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

} 15
transients throughout the piping systems, resulting in a significant time-
varying force at points of the piping system direction change (elbows)16

17 until steady-state flow is achieved.

18 *

The purpose of the analysis reported herein is to evaluate the maximum19

dynamic response, i.e., stresses, displacements, support reactions and20

nozzle loads in the subject piping systems due to the steam hammer loadings.21

Transient dynamic force histories were generated (Reference 1) and applied22

23 to the piping systems. The response of the piping systems was then ' i,

'
evaluated by developing a three-dimensional structural model and perform- |24

25 ing a dynamic time-history analysis. The worst case loading was assumed
to occur for the condition of simultaneous closure of all four stop valves ,26

i

27 in the main steam supply system.

28

29 Section 2.0 of this report dcscribes the configuration and important
(

30 parameters of the main steam supply system. Section 3.0 provides a
general description of the analytical approach used. Details of the31

} 12
analysis assumptions and procedures are discussed in Section 4.0, and

33 the results are discussed in Section 5.0.
34

! 35
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In summary, the displacements and stresses of the main steam supply
2

system under the steam hammer loadings are found to be well within the
3

acceptable design limits.
4

5
It is noted that the results presented herein should be combined with

6
those obtained for other applicable simultaneous loading cases and

7
evaluated for compliance with relevant criteria in the ASME Section III

8 Code (Reference 2), and the PSAR/FSAR of the South Texas Project.
9

10

11

12

13

14
,
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2 2.0 SYSTDI DESCRIPTION

3

* The main steam piping system for the South Texas Project consists of four
5 (4) main steam lines designed for the primary function of delivering

6 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 Project:

9

'O (A) Main Steam System MS-01 Stress Isometric No. 1-R-0505-2
it

(B) Main Steam System MS-02 Stress Isometric No. 1-R-0506-52

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

(D) Main Steam System MS-04 Stress Isometric Nc. 1-R-0508-2
is

is (E) Composite Piping - Isolation Valves Cubicle, Plan at El. 50'-0", Area

17 11, Drawing No. 5G-15-9-P-0054, Rev. 0, (Appendix F)

is (p) Main Steam Stress Isometric No. 1-R-0004-F, Sheet 2

'
(G) Main Steam Bypass (MS-2) Stress Isometric No. 1-R-0005-L, Sheet 1

20

(H) Main Steam Bypass (MS-3) Stress Isometric No. 1-R-0006-I, Sheet 2
21

22 (I) Piping Fabrication Drawing Nos. 2G369P-MS-1001, Sheet 3, Rev. 1;
23 2G369P-MS-1002, Sheet 2, Rev. 1; 2C369P-MS-1003, Sheet 3, Rev. 1;

k24 and 2G369P-MS-1004, Sheet 3, Rev. I
i

25

26 Pipe properties and support stiffnesses used in the computer model were j

27 also supplied by the South Texas Project (References 6 and 7). 6

28

Analysis of each main steam l'ine was divided into two independent problems,29

30 separated by an anchor-containment wall penetration. The two different

38 problems are:
32

33

34

35

36
t
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2 (A) Main steam line inside the containment building, from the steam

3 generator to the containment wall penetration.

4 -

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

6 tainment wall penetration to the turbine stop Valves including

7 bypass lines to the condenser.

s

9 Since the layout of the main steam line MS-02 inside the containment is

10 a mirror image of the main steam line MS-01 layout with identical pipe

11 support types and locations, only one dynamic analysis using higher

82 steam. hammer forces was performed for those two piping systems.
13

14

. 15

16

11
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3.0 METHOD OF ANALYSIS
2

3

The analysis to obtain the structural response of the main steam piping,

system following the sudden closure of the four turbine stop valves5

Consists of the thermal hydraulic analysis (Reference 1) to obtain force6

histories acting on the piping system, and dynamic structural analysis7

to detemine response to these transient forces. Since the distortion,

of the piping is relatively small, the interaction between the struc-9

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

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

and structural analysis.12

13

The method of analysis consists of the following steps:34

x 15
l (A) Development of thermal-hydraulic model of the system.is

17

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

GAFT to detemine transient state histories at discrete locations !
,,

throughout the piping system.
3

21

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

histories applicable to different sections of the piping systems.
,3

24

(D) Development of a lumped mass structural model of the piping
33

system.
3

27

(E) Utilizing program ME-101 to perform the structural dynamica
analysis of the system.with forces developed in Step (C).

3

30

Steps (A), (B) and (C) above comprise the thermal-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

35

36
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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 the transient steam hammer forces, a time-

6 history analysis was performed. The time-history analysis is based
7 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

connected by three-dimensional elastic piping elements was developed80

81 to represent the structural piping system. The lumped mas:es cor-
2 respond to the data points which were located at carefully selected

33 locations in order to adequately represent the dynamic behavior of
'' the system, and the beam elements were provided with elastic pro-

)'5
'

perties equivalent to the actual elastic properties of the pipe.

16

" The time varying forcing functions, representing the transient

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

19 applied at the locations of direction changes in the piping model
20 (elbows and tees). Location and direction of these forces is sche-
21 matically 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-Common,

23 respectively. Each of these forces represents the net unbalanced
24 force per pipe segment between two elbows. A positive value indi-
25 cates a force acting on the pipe in the direction opposite cf the

26 steady-state flow (Reference 8). ;
o

21 ;

,

2s Bechtel's proprietary program ME-101, References 3 and 4, was used
29 to perform the dynamic time-history analysis. A description of the ,

30 program features is covered in the User's Manual listed in Appendix
31 F. Finite element modeling procedure allows to write the equations
32 of motions of the system as a finite set of the following simul-

,

33 taneous ordinary differential equations:

34

35

36
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2 MU(t) + C6(t) + Ku(t) = F(t)
3

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

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

6 of the externally applied loads. U(t), 0 (t) and u(t) are the

7 structural system time dependent vectors of acceleration, velocity
a and displacement, respectively. The solution to the above equa-
9 tions is based upon the normal mode superposition method. A

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

81 sented in Reference 4.
12

13

14

)''
16

17

*

18 *

i
19 ;
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2 4.0 DISCUSSION OF ANALYSIS

3

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

5 following figures:

6

7 MS-01 Figure A1 - Inside Containment

a MS-02 Figure A3 - Inside Containment

e MS-03 Figure AS - Inside Containment

Inside Containment'O MS-04 Figure A7 -

" MS - Common Figures A9
through A15- Outside Containment12

13

These figures show the piping layout of each system, location of the34

structural nodes (lumped masses) and location of supports for the piping
)is
is systems. The integration time step for the time-history analysis was )

i7 selected to be fine enough to include accurately the structural response
to t;he highest f requency components noted in the load history. For all

is

P ping systems inside the containment building, a time step of .001i19

seconds was used, which is considered to be accurate for evaluation of
20

structural modes with maximum frequency of 125 cps. Similarly, for the
21

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

second was used which is considered to be accurate for structural modes
23

with maximum frequency of 76 cps. The structural response was analyzed
34

for a minimum duration of 1.7 seconds and 7.5 seconds for piping located
23

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 |3

excitation of the system could occur after the time period analyzed; and i
Jo

Ithat the structural response has been accurately obtained.
3,

32

For all analyses, a critical damping value of two percent was used for all33

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

35 of Regulatory Guide 1.6L (Reference 6).
3G
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2 5.0 DISCUSSION OF RESULTS

3

The results of the dynamic structural analysis of the main steam lines4

s are presented in the following appendices:

6

7 MS-01 and MS-02 Appendix B ;

a MS-03 Appendix C

e MS-04 Appendix D

10 MS - Common Appendix E

11

12 From the time-history analysis of each main steam line, the maximum pipe
is 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

|
MS-01 and MS-02, MS-03, MS-04 and MS - Common, respectively.is

)
16

i7 To facilitats a realistic combination of the containment penetration
lo, ads from both sides, the following figures provide the time dependentis

to load plottings for each penetration reactions:
to

2: 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'

at Penetration M1 Figures D2 through D7

2s Figures E20 through E25
1

29 |

so Caution should be taken in combining the penetration loads becaune two
si dif ferent global coordinate systems were used in modeling the main steam
22 lines inside and outside the containment building according to drawingn
33 provided by the project.

34

35 The peak responses of the main steam piping systemn are summarized belows
36
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a MS-01 and MS-02

' Haximum displacement is .0434 inch in the -y direction at data
point CO2E,

S

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

7 Haximun support reaction is 24,434 lbs ac data point 18A
a

e MS-03

' Haximum displacement is .043 inch in the -y direction at data
" point CO2E,
$2

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

14 Maximum support reaction is 18,445 lbs. at data point 33A.
iss

/
; is 33 04

tr Maximum dicplacement is .0446 inch in the -y direction at data
'' point CO2E,
it

Maximum pipe stress in 1444 psi at data point 18,
,

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

22

23 MS - Common

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

" point 183,
26

Maximum pipe stress is 7215 pai at data point 940,
,,

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

to

Thn above maximum responnon are considered to bo within acceptablo designso

ilmita for the system; howevor, in ordor to rot a completo evaluation,31

the runtilta reported horcin shotild be combined with other applicable32

33 concurront loadings boing considered for the system in accordance with'

'

34 the Sotit h Texna Projcet PSAR and l'S AR.

n 1

:i
--
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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, ia 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
3

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

6

for which the analysis was performed.
,

a

From discussion with mechanical group, the steam hammer transient loads
,

on branch lines from bypass line 24" MS-1013-i!C 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.
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TO: Bill Guerin, Licensing
i

REF: Conversation with Mr. E. Radobaugh on 6/25/85 regarding fa0lted 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 difficulty as follows:

,

1. E.M.5003,Rev.1.TableVII,doesnotcontainthefootnote(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"inTableVII)fromconsiderationatthe
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 he,d nde. <d[S c.uss eck
abode ,it u b e ctd.d e.d &c E N1 6 co3 i n er s ub s ce
eev uon \4

2. The reported 33,000 psi stresses in E.M. 5003, Rev.1, are generated
fromtijeremainingcase"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

I 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 .

" ~

,
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| 5.7 PIPING END LOADS FOR ACTIVE VALVES - (WESTINGHOUSE VALVES ONLY)
'

Valve No. /f S 001 A- Pipe Size, OD = /. l,26 ' IN*' ~

2~

Data Pt. 2k,42 Metal trea, A = f, E IN*
3

Piping Mat. JA5/2.7F1D4L., Section Modulus, Z = /4,8/ IN'

) Yield Strength r = /M7B A/2,/f Thickness, t = 0, 7&Z-* IN

(at ren. ce TaMd
#*

4

l 7 FORCES (LB) M0MENTS (IN-LB)
^

Fa Fb Fc Ma Mb Mc*

Axial Shear Shear Torsion Bending Bending'

(t) Thennal /225 //7 -21P (, l/3@2. -45n 7 -22/8h
; "

(I) Gravity. --lo -1942 O //7/ /J3 foy[fysz,''

(2) SSE J3 h 2 67 /II 22/9 $/Zi //97/
,

(3) SAM (SSE) //s [, 20 loi @/O /2.407 25tfi is
,

'
| to

| (4) DBA 13 -l 3 -7 -//// -lJ5 o 23/3
,,

'

Other(Not ) - -
- -

i.

is T6tal * /,o g g i/ #6f t/F |
(5) (Note: 3) , ll,03 /72/ l/90 71/l ge gcc= n2s3 |

(6)k$abgs /g,y,000 /67,000''
_

22 Maximum
r max = 7ICO Ratio =(rmax[.75tg)=DIO. (7)$@Es@8Ias

8'

Notes: (1) Torsional Moment = 0 5 $ Z (IN-LB) (3) Load combination in accordance
as Bending Moment = 0.5 c- Z (IN-LB) with Table 4 of piping stress .

Y analysis criteria' i

28 Design Pressure P= l/OO PSIG ,

rr (2) Other: (Specify) Water Hammer, Steam Hammer, Thrust Load, etc. I

db+Fc2d.b+Mc'[Z
2

A Ma/2Z PD/4t c =(a)+(b)+(e) r T=(c)+(d',#
Fa/A ,

(a) (b) (c) (d) (e) (f) (h) (j)
so .

jf| 453b 2.13 23 6 2b74 7906, 5357 VW''

1 2 #a + "4) -U~4) +4T ] c=P# #"
Principal Stresses cg, r ' #3 a2:

2,

|

r,,,=Maxce(c,r,q) q = 7500 , q = 52 &3 c5=400g

MO 90101 (10/81)
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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 intbrface between the pump and the motor is the coupling.. ...

It is realized that the only time any load, other than torsional,
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 component we can assure there will be no
axial load interaction between the pump and the motor.

( All pump and support component stresses are calculated per
i ) 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.
1

*

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

.

( ,) -
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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 SectionIII Appendix 1. 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 loadings
are modi.fied 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 Loadings
,, .

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 is
given 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 equivalent
pressure as given in section 5.1.7 . '

_

Seismic loadings are as given in the customers specification
or greater. If the luadings*are greater a comparison of the
specified load to the load used in the calculation is given
in 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 lotid,
as calculated in sections.t.7 below.

1"J8 sa ne ,a niv.o ny: A Fpro s a by:
- - - - - - - - - - -

,

.I
- . . . _ . _. . ____ _.._ .._ -- - . .
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*

' - 3.3.2 Casing Stresses
,

-

-c - 3.3.2.1 Horizontal Pumps

!

.T.he minimum casing thickness is calculated by the methods.
'

I' of A.S.M.E. Code Section III NB 3442 as is shown in section
S.2.2.1. below.

I -
.

! T e 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.

.
. a.

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.

.,

.-.6....... .. .

-

. . . . .

:

2
.__ _ _ . . -
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! 3.3.5 Bolt Stresses

| 3.3.5.1 Horizontal Pumps

There are six different sets of bolts which are separately
analysed by four different programs. The bolts are analysed
according to the following sections of the A.S.H.E. Code
Section III:

Casing Bolts ND 3442 .

Gland Bolts ND 3325
Flange Bolts NB 3647

I
The attachment, pedestal and foundation bolts are analysed
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 section

( 5.2.5 below.
,

I

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
I 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.

|

|

|
|

standard issued by: Approved by:
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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( /
f ..

/
/ '

/.s
/

b,oua:.e /
7 .

Y/////Y

\\\\\\ \\\\\\\ \ \ \ \ \

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 25% of the operating speed.

|

The deflections of pumps and components will be 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

j 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 issuca by: Approved by:
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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 and
*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 with
a conc.entrated mass on top. Otherwise it is modelled'

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

,

.-

.-) ,c. - _

~

L 7- !
Simple Cantelever [

*
Guided Cantelever i

!

| | |' I
g

I

.

'

\\\ \\ \\\ \\ \

The natural frequency is calculated by the methods
of MECHANICAL VIBRATIONS, J. P. DenHartog and using
the equations of FORMULAS FOR STRESS AND STRAIN,
R. S. Roark as shown in section 5.3.1.2.

k
y . -

8 Standard issued by: Approved by:
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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 support
at the radial stiffeners. Credit is not taken for the
corrosion allowance in the calculation of rigidity but is
included, along with the water, in calculation of the mast

The pump natural frequency is calculated using the "NASTR1
general finite element computer program.,

4.3.2 Shaft Defl'ections "

The shaft is modelled as a beam with static and operatingloads superimposed. The hydraulic loads are calculated ir
accordance with" CENTRIFUGAL & AXIAL FLOW PUMPS, A. J.
Stepanoff. The deflections are calculated by numerical
integration as per: KINEMATICS AND DYNAMICS OF MACHINES,( G. H. Martin.

.) -

Q._3 Bearing Analysis

For anti-friction bearings the B-10 bearing life is
calculated according to the specifications listed in the,

manufacturer's manual.,

For sleeve bearings the load is calculated by a simple
summation of forces and moments by the methods of section
5.3.5.

_4.3.4 Fatigue Analysis

Evaluation of fatigue life and safety factors for shafting
follows the methods outlined in: MECHANICAL ENGINEERINGDESIGN, J. E. Shigley.

.

9

)
8 Standard issued by: Approved by:
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5.0 Calculation Methods
a

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.

.

. . . N. . . .

-
.. <

Z "
XnN .
2

-

~1

b
.

Y
_

f_ - - r

( 1__f
5.1 Leading

~

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 9ppropriate values*
t such that they are useful for calculations. This is done by

the methods illustrated in this section.
i

. . ,

.

. '

;;-ys, . . , . . . . . . . , . ,,,,.... . ,:
.
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5.1.1 Nozzle loads '

.

. For calculation of bolt loads, the forces and moments are
: tranformed by the following equations:

.

Fx = E Fxgc

Fyc " #IE1
'

...
.

| Fz = .I Fzy c y
.

Mx = I Mx + T(Fyj (Ze - Z1) + Fzc(Yc-Yt))g, ,

,

%c=E%+ T(Fxg(Ze-Z1)+Fzc(Xc-Xt))
'

,

( Mz = E Mz + S(Fx, (Yc. - Yl) + Fy, (Xc - Xi) )e

Where i = 1, 2. 3. etc. for each loading point, i.e.
nozzles. C. of G., etc.

*
.

'

.

*

5.1.2 Seismic Loads

Seismic loads are calculated by the following equations:
Fx = llorizontal Acceleration * Weight Ib.gIb.
Fy = llorizontal Acceleration * Weight f

F2 * Vertical Acceleration * Weight Ib.y
'

Note that these forces are assumed to act at the centre of
gravity of the pump.

.
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5.1.3 Nozzle Loads for Seismic Conditions
-.

.

When stated in tnt Customers specification, all nozzle loads are
multiplied by the multipliers fer seismic conditions.

5.1.4 Shaft Horsepex1r

In the motor pedestal analysis the motor is modelled as a pump
with the only nozzle load being Ma. The moment Mx, is
calculated from the' shaft horsepower and the shaft speed (N)
by 'the standard conversion equation shown below:

'

.

A *,
_

,

U#
C. of G._

-O.-

L L
*

( x
,. , <

.

! N\\\\N\ \\ \\ N NNN
yx , Horsepower x 550 x 60 ft.-It's.,

I 2#*N -

5.1.5 Design Pressure
t

|
The design pressure is calculated as the maximum shut off
pressure plus the maximum suction pressure.

5.1.6 Hydrostatic Test protsure

The hydrostatic te'st presure is cal:ulated as 1.5 times the
design pressure times the ratlo of the code allowable stress
cold over the code allowable stress at design temperatures.

PHYD TEST = 1.5 * PDES * (o' allow '
cold " hot

'

.

.

= me.,a ....n,.
4,,,,,.o,: -

/
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5.1.7 Equivalent Pressure *
.

In the analysis 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 + 3'l
4Fp

YG3 7/
,

n;'

~- cp. -.
.

_

~ I. '[ *

}.. . ,

),x
) o p \o

y 8
#13

.

*

Where: F is the force perpendicular to the face of the*

flange
'

. . .

M is the b.endino moment in in-lbf.
H=IMy2 ,g22'

'

G is the diameter at the effective gasket load

5.2 Integrity Calculations

5.2.1 Stress in a cylinder

Thisanalysisappliestonozzles, vert [calpumpcolumns,
*

and casings.

.

.

. ,

.
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'

/2



! HayvardTyler j!11,' "'..

_,
'

I PUMP COMPANY o t<:.
' superiodes:

7 ENGINEERING STANDARDS o.s. u :;

PUMPSEISHICANDA.S.M.E.CODEANA1.YSIS-ISSUE & REVISIONS
.

Ref Article A2212, AS!1E III
2 2 '

U P(1+2 )f(y ,3) *
=

t

2 , ,,y
'

2 26
3 P/(Y-1)+F/A+ D= * R/I2 x

26 (1 Z )/(Y -1)= - - - --

r
,

t Y4*T
lt " M * R/J 'l..z

'
- '

{
r-

t
.

,

3 [ d-

R Radius to test coint=

[ I ffoment of inertia about transverse axis=

J Torsional Moment of inertia=

A = Area of nozzle
P. Z, Y, 6 ' "I' U are as defined in Article 2000.t r

*
T is shear stress across the face of the nozzle.1t
From these principal stresses are calculated

0' U + "I [
"

1 2 t
t 1 +T1t

U 0*
3 r,

The maximum shear stress is the creater of

0-6 U- U-USS =
3 2 2 3 3 1, ,

2 .2 2,

This is compared to' the cods allowable stress divided by 2 to obtain
a safety factor.

SAF Sallow=- m
2 Standard lasued by: Approved by:
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5.2.2 Casing Stresses;

i .

5.2.2.1 Horizontal Pumps
!

The casing minimum wall thickness is:

Ref: ASME III HB 3442
. *

Fillet
i Rad. '

f /4

I I '
! - =c' -,

.;
-

?,

(: N(tt '

' bi,

j m, ,

"s ( ,,,,,, . _ .

l
.

'

v ~'''' m m '

t,

l

*

Casing wall minimum thickness
t, 0.63 x P x A=

b
m

Minimum Volute and Casing flat wall t,
=

Crotch radius t 0.3 x t,=
y

Cutwater and splitter radius t 0.05 x't. =
s m

.

'

Fillet Radius 0.1 t, or .25 in. I

| The casing is analysed per section 5.2.1.
. tot 2 Star.dard issued by: Approved by:
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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 modelled as a beam and analysed by the
"NASTRAN" finite element computer program. The column.

is assumed to be rigidly attached at the mounting bracket
-

.

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,
l nozzle loads and seismic loads. These are then combined

by the "NASTRAN" program to obtain the internal forces and
I ( moments. These internal loads are then used to calculate| N

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..

.

5.2.3 Flance Stresses
'

| Flange stresses are calculated according to A.S.M.E. Code
Section III Appendix XI based on an equivalent pressure
calculated according to A.S.M.E. Code Section III Article
NB 3647.

. . . . .

Nozzle loads are taken into account by calculatthg an equivalent-

3 pressure in accordance with NB 3647.1-

!

p ,p, 16M , 4F
eg 3 2ygg gg

M = Bending Moment in in-lbs.
F = Axial Force in lbs.*

G = Diameter of Effective Gasket
Load.

{2 Standard issued by: Approved by:
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.The bolt loads are calculated as,

. For Operating Conditions
'

2W ,) = .78S x G x P + 2 x b x 3.14 x G x m x P,

i
~

For Gasket Seating
.

'

Wg = 3.14 x b x G x y.

The bolt area required is the greater of: .

bl " N [3
'

m1 b,

i

% = %/S, .

.

The flhnge bolt load is the greater of:
!

! . W"Wml
i

-

W = (Am + Ab) Sa." 2,

The stress is given by:
-

"

..
'

Longitudinal hub stress SH = f x Mo + P.x B
.

,

#Lxgl xB 4xgo
.

.

Radial flange strer,s SR = (1.33xtxex1)xMo

Lxt2xBTangential flange stress S =_Y x Mot _ -ZxSR
'

t#xB
Ref. NB 3647.1 (d)

The design safety factors are:
.

Longitudinal Hub Stress SFH = 1.5 x Sm

SH
.

- Radial Flange Stress SFR = 1.5 x Sm.

SR

9T '

Tangential Flange Stress SFT = 1.5 x Sm

ST
'

* *
Standard issued by:

Approved by:
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5.2.4 Backcover and Gland Stresses

' "

Reference:

The calculations are done in accordance with articles NC 3325 and
ND 3325.

Since the analysis is identical for the covers in questioni the
nomenclature of NC 3325 will be used.

.

6

i
.

COVE R GLAND PLATE

| s,
.

= =

. _i j
_

| i
-

|/j /' </ n i -
w ; "

A s s M 5,
| /f } h-

d-

.

' /
j -.-tz -

|
.

(9
|
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For Operating Conditions:

t =.d / C*P/S = 1.78 * W*hg/S*d (1)
3

where C = .3 (Fig. NC 3325-1-d and e)

P = design pressure

'S ~= allowable stress at Design Temp..

(Table * I - 7.0, Appendix I)
.

W = total bolt load (XI-3223 (3) and (4))
. . .

.

= W,7 (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,

f 1.78&W*hg/S*d3
'

tm = d -

'

For gasket Seating:.

| Eqn (I) above shall be used

and P = design pressure = 0

S = allowable stress at atmospheric temp. (Table I - 7.0,
AppendixI)

W = (k + A ) Sa/2 ,b

Where S, = allowable stress of bolts at atmospheric temp.

Ab = total basic min. minor area of bolts (in.2)
2WmI = . 785 * G P + 2b * G * m * P * 3. 4

Where P = design pressure
H = gasket factor (Table XI - 3221.1-2)

8
.

Standard issued by: Approved by:
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.

d

b, = basic gasket ' seating width (Table XI - 322'l.1-2)
.

For b, 6 .25 in. , b = b, and G = d

, For b, > .25 in. , b = b, and G = d - 2b *

.
7

W
, M - 3.14 b*G*Y ,

'

= the greater of W,g or W
m2

35- Sa.

.

where Y = gasket seating pressure (Table XI - 3221.1-1)

S,= allowable stress of bolts at atmospheric temp.
/ S = allcwable stress of belts at design temp.b

Note - tables XI-3221.1-1 and XI-3221.1-2 are attached as Appendix
} I and II.
'

.

.

|
*

|

.

w2
Standard issued by: Approved by:
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5.2.5 Bolt Loading (Attachment, Pedestal & Foundation)
Foundation and attacilment bolt loading is analysed by the methods
shown below.

It is assumed that the baseplate is rigid with respect to the
attachment bolting.

The load absorbed by each bolt is directly proportional to the
distance from the axis of the resultant bending moment. (M

R

Where: MR "t "*
.

*

Mx is the resultant moment in the x-direction as calculatedin section S.f .

Therefore: the for*ce in the bolt is:
Fi = K hg

Where: h is the perpendicular distance form the bolt to the axis4,'
. of the resulting bending moment.

2'

K= 2hj
Therefore: t e vertical reaction is:

-

( Fzg = -Fz - K * hg
# '

4

.

.g

.

h)f -

.
~' 7,.

|
-

fP 1.
,

1 4
|
.

| ( For circular bolt distribution, i.e. mounting flanges, this load becomes:
) Fi = 4 M + Fz

R

3 NR N

*

| Standard issued by: Approved by:
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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 direction
perpendicular to the line from the centroid to the bolt.

Vs
*-

,[y 8 F,,

R,.
\ r,,.

g.: ,

.

b~

e,
%- -y

( ,\

I4

a r/a .
.

.

Fi = KDi = K (x[-x) + (Yi - Yc)c
2Where: K =,M /Diz

FXtotal = Fi + Fx/N
.

)
02 standard issued by: Approved by:
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5.2.5.1 Bolt Stress (Attachment, Pedestal and Foundation Bolts)
i Ref: Faires. Desian o' Hachine Elenents,.

i ttact:illan, :ew York, 1TC C
~~ -

'

Load Fx,Fy,F where Z is alonn the axis of the bolt. '

z

Initial Bolt Force Fj= 1.5 * (l'y/(K + K )) * F,gp

,I t'here K=EA
~

L

' Where E
'

Younq's fiodulus=
.

A colt or part stress area=
'

*

L Effective lenqth=

'

K, K for part=

( K K for the bolt=
b ,,

Initial Torcue T .2 * Bolt Size * F /12. ft.-lbs.= j,

Bolt size = !!ominal size in inches.
*

Bolt Axial Stress S = (Fj+F * E /(Eb + E ))/A osiz b p

Shcar Stress SS = F 2,p 2' /Ax y
~ flote for naskets present

1X =

P L L
+

E A
p g g

Principal Strcsses
'

U'0 f[ 2
, _ _ _ .

. . . . .
- - - - - - - --- - (f-)2 f $3

**

1 2

-p
( Max. Shear Stress ( E max) = 2

Safety Factor = f [x'

2
standard issued by: Approved by:

s.
-

__ . _ _ _ _ .



'

HayYard Tyler 3.;1,'"'~

m.: 23. .

! PUMP COMPANY w .u-.

'

([ ENGINEERING STANDARDS [

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

..

NOTE: The allowable bolt stress is as given in the
A.S.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

(< leads.
,

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.
.

|
'

~

.

Shaft stresses inclurie axial stress due to thrust and bendinq,
tangential stresses due to keyways, and shear stress due to torque.-

.

|

|

| ) . .

2 standard issued by: Approved by:,
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Multistage Vertical Pump shafts may be analysed by the
"NASTRAN" finite element computer program, in which case

-

the bearings are modelled as springs. *

The allowable stress for shafts is 60% of the yield' stress.
5.2.7 Pedestal Stresses

This applies to pumps with centreline support.-

,

'

t a
E

Mx 4-

"

. .
'

Fy ,_ < .

* 4

L E
~

'

.

'
-

~

Dy
,

(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 as
guided cantilevers. For 4-pedestal systems all horizontal
deflections are guided cantilevers.

.

-

T>*

T -|! Simple
,i ,'

e Guided
Cantelever | Cantelever

| |
,.

|'

|
. ,
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5.2.8 Weld Stresses '

.

. he weld stress is calculated the same as the pedestal stress; that is

O' = Mxx Y + AM +FY
-

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-sectional area of the weld=
,

~

v$^(
.

>

$,

e/. H
'

-

.

. .

'

,'
// ~(.

\\\\\\\\\\\\\\\\\\\\\\\
-

.

1 -

|

|
~

(
'

b -

|
"2
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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[Wy2w ,

c Rad /sec
[W-

Where W is the concentrated weight and y is the
deflection at this reight.

,

|

|
|

|
-

|
|
|

|

| .

;

.

)
.
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5.3.1.2 Pedestal Natural Frequency .

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'cantelev rs.-

(o) When only one pedestal is in the axis of deflection, the pedestal
acts as a simple cantilever. -

I '
-

r- Tri
-

.

I I
,

I I ssswte |. . -

I cnnetcyta |* cus veo-

.

cunc tcyt,:' III *I-

u .g
I

I*
r

.g
- *

, I,

L__...
.

i
'.
''

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 f3Elo'=

2 ?( / WLJ
cps

| Where I is the total moment of inertia.

Natural frequency for guided cantilevers is given by:

WA 1 /12Ela'=

'77 / WLa CPS
1

1
-

Natural frequency in the n-direction is given by:
(
} Wn 1 /A Eo'=

T77 / W L
Where A is equal to the total cross-sectional area of the pedestals.

S ''J2 staneara inues e :r Approv.a ey:
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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 "f!ASTRAN" program.

.

The stiffness of parts with equally spaced radial stiffeners
is calculated by:

I"Icylinder + N (bh3 + bh * R )2
j

,

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..

.

e

.

9,.*

.

4

(
)
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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,
1967.

.

.

,

f Shaft deflection is calculated by a double intenration nethad.
t

7 [1.dx '

y
=

l.
,

h El

! (
.

r j tihere !i is the applied bendinn monent and is a function
! of X..

y is the rieflection at point X
g I is the shaft moment of inertia in bendinn
,

!
*

For this integration axial loads intermediate bushing and- -

! wear ring support are not taken into account.

!

: 5.3.'3 Coupling Missalignment
- -

.,

j Pedestal deflections are calculated as shown below:
Two pedestal's-

,

! The deflection at the pump centreline in the x-direction is given by:
Vx = (Fx + Mz/(Oy/2))L3 My L3,. * 3 EI 2 El-

,,
- . . . . . -

,, , , , ,

The deflection at the pump centreline in the y-direction is given by::
.

'

Vy *= Fy L3-
.

12 El
k

,

Four pedestals)
The deflection at the pump centreline is given by:

2
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5.3.3 Coupling Misalignment (Cont'd).

.

.

V= Fi L3
12 E I''

Where Fi is the sum of the appropriate horizontal force (Fx or Fy)
and the force due to the vertical moment (Mz).

| *

|
Ay p--

'D , ,- 4-

7,,'
,

\
-f-- Fy

. -

]
. .

'x Mr
|

-

.

~

'Two'oedestals
- ~~~

> The horizontal angle of rotation of the pedestals is given by:

0 = (Fx + Mz/(Dy/2))L2 + My L
2 El EI

The vertical angle of rotation of the pedestals is given by:.

0 = ARCTAN (2 Vx/(Dy/2))

The total misalignment is given by:

Misalignment =/(HTANO)2+(Vy+HTAN0)2' '

.

-y
.

J /
'N >

y ,x

's.y -.

,.

. . :~ . . , - ,
'f',%. '. -

n, \ / ,s
.'

/- -,

, , ' ' ' '#ff"I\ .

-
*'

) ,- ''. '

' ,
* .

, ,s : %y
.- ,.
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Four Pedestals
'

The horizontal angle of rotation of the pedestal is given by:-

3 1 \ ,ARCTAN yL3
-

ARCTAN[FxL9
0x}
I=

, ,
,

u2 Ely Dy/ 12 EIx
This creates a displacement equal to:

. .

Displacements = H TAN 9

The vertical displacement is given by:

L'Mydisplacement * H=y
Dx EA Dx/2 ,

The total misalignment equals:-

/ displacement 2 + displacement 2'misalignment =
y g,

> NOTE: Motor pedestals are analysed similarly and the coupling
misalignment 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.

.
.

)
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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
fom of Appendix I. -

-

6.2 Sumary of Analysis using the fom of Appendix I.

6.3 Sumary of Loadings using the fom of Appendix I.
'

6.4 Detafled 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.

(
)

i

I
-

'
.

- . .

.

I

o

e

.

Y

e

e

0

e

O
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SEISMIC ANAL.YSIS REPORT

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 Operability

The pump has been shown to maintain operability
through all the operational and environmental events.

defined in the contract specification.

Maximum Coupling Misalignment
(,

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

'

.

.)
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Bearing Loads
.

Location Running OBE DBE

.
-

_

.

The bearing B-10 life has been shown to be .

The maximuni bearing load pressure has been shown to be '

r PSI.-

'

..,
,

Shaft Stress

| Axial

Alternating

( Endurance Limit
'

2.0 Loading Sumary

'

!
Load Specified Load Load Used in Calculation -

Running OBE DBE Running OBE DBE
* ' *

, Suction Fx
* Fy.

'
Fz

I h
' W -

.

Mz'

Discharge Fx
Fy
Fz -

,

Mx
~&.

Mz
Accelerations OBE H

V
DBE H

. V
,

.
.

-,

o2
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-The PSC superintendent of operations committed to provide the SRI with.w
,

the results.of this investigation and corrective actions taken by the~' ~: -

>

iPSC electricians and contract personnel to restore'the control room~ ' ~

<

' <- panels to the proper level of cleanliness. y',

,

-
- - -

. .
.'' - + From a review of..CWP 85-331, " Reorganization Etc. of, Instrumentation 1~ , ~

,
*~ ~

' Components and-Systems on I-01/02 (Tasks 9A, 98, 10,'11, 12,,and 13)," the.

SRI determined that housekeeping requirements were not specified within - ''
>

" '' .the' body of the~PITR_as required by the CWPM Attachnent~6.11.1, " Practices> .
'

- . Governing Housekeeping-During Modification and Special Maintenance Activities." >
The"" Checklist of General Planning Considerations" used by th'e,CWP' preparer'r
for CWP 85-331 was marked " General" in the applicability columrifor Column .-

-I. housekeeping requirements. -This was contrary to the CWPM,*which states:
-

"5.3.1.'3. Using th'e four checklists -(Attachments
6.7, 6.8, 6.9, and 6.10) review'each-
subject / item in column I and remark, as
required, in the last column as to its "

j

applicability to the CWP effort. Using '
~

,

the ANSI reference or PSC reference shown,
,go,to the CWP Manual Attachments, under '

,

Attachment 6.11, for specific or general,

,

comments that need to be included in the
PITR."

,,
.

3This was also contrary to the licensee's response dated November 21, 1984'

s

;(P-84494), to a previous violation (8426-02) for.the failure to follow~o

the CWPM checklist requirements which stated,-in part:

a "(1) The corrective steps which have been taken and ' :i.

'

the results achieved:

a**
[ '" Action

' '' Site Engineering issued:a memorandum, dated Septem- '4
.

ber 27,1984,- Subject: .CWP Writing, .to the
d' Coordinator,. Nuclear:$Jte Construction. The memo

stressedtheimportancesofusingthe" Planning-'

Consideration Checklists % contained in the CWP
Manual. Distribution was~made-to the CWP'

preparation' group and the' subject of the memo
f

_

discussed with the personnel involved.

" Result *

1 s ,-

;~v - "CWP Planning Checklists _ are reviewed, filled out O,
.

for applicability and incorporated into.the review
'

process for all CWPs. As an interim measure'until
'i formal procedure revision, all CWPs are

'

", ' . independently reviewed, after initial. preparation,# '

;
.

' to censure' that ' appropriate, special instructions are
~ included." ++ ''

g, g .- [-
'

; *
, % *

g g[
_
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This review was extended to CN 1907 and the CWPs that modified.
System 11, which is a purified helium gas. system. In accordance with
FSV STD-3, " Cleaning of Fluid Systems at Fort St. Vrain," Issue.1, dated
October 10,1983,- System.11 is a Grade G-l' " Pure Gas," Category D.1
system requiring a high velocity air purge prior to placing the system
in service. FSV STD-3 required work instructions (PITR) to specify
purge paths, purge medium,.and purge velocities as well as necessary

'

precautions and acceptance criteria. The SRI determined that CN 1907
CWP PITRs did not : incorporate specific cleanliness work instructions.

The licensee was inforcaed that the failure to comply with the above CWPM
procedure requirements is considered a violation (8514-03) for which'

corrective actions from a previous violation did not prevent a further
violation..

,

I] k 'The SRI had no further comments'in this' area.
~

.ii'
c~ lf c/17. . 0perational Safety Verification

,? - * q gy
The SRI reviewed licensee activities to ascertain that the facility (is

.being operated safely and in conformance with regulatory requirements+ -
4 ,

and that the licensee's management control system is effectively,

_', ,

Edischarging its responsibilities for continued safe operation.
The review was conducted by direct observation of activities, tours of
-the facility, interviews and discussions.with licensee personnel, inde-
. pendent verifications of safety system status and limiting conditions' '4 -cc
for' operations, and review of facility records.' r

,

; Logs and records reviewed included:
,

~

Auxiliary Operator Logs.

Clearance Log..

; Equipment Operator. Logs.

Operations Deviations Reports.

Operations Order Book.

Reactor Operator Logs-.

~

Shift Supervisor Logs.

' Shift Turnover Checklists.

. Station Service Requests (SSR)..

Technical Specification Compliance Logs.

. Temporary Configuation Reports.

e ;
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~ sJ. ' .'
' brought,to the attention of the licensee:
[ Plant'-tours indicated the. following types of deficiencies, which were *

. . .
~

'

, 4
.

. ~

[ L'N storage tank room used for storage of flammable material..r p, ,

. .

I
~

Trash located in various areas of the reactor building (e.g.,, .

.- . levels 12, 10, Land 8).
...

. Expansion joint for vacuum jacket around LN line was broken above; ..

2..PE'2523-67.

Wire laying in bottom of A-4601 demineralizer.. ..

. Auxiliary status tag laying on the deck of Level 10 of.the reactor.

. building..

On Phiy 16, 1985,'the SRI observed / monitored a radiological emergency
exercise drill ' initiated at 8:30 a.m. . MDT and terminated at 11:15 a.m.,.

- MOT. The SRI ~provided comments during the licensee's post-drill
critique.

>The SRI had no further comments in this area.

8. Periodic-Special Report
.

;The SRI Reviewed the following reports for content, reporting require-
- ment, and adequacy:

.

Monthly Operations Report for the month of April 1985.

-
-

Radiological Environmental Monitoring Program Annual Summary Report.

.for 1984
<

.No violations or deviations were identified.: ,

~9. - Exit Interview

Exit' interviews were conducted at the end of various segments of this-
. inspection with MR. J. W. Gahm, Manager Nuclear Production, and/orfother

'members of the'PSC staff as identified in paragraph 1. At the inter ,
.

'

views,- the NRC inspectors discussed the findings indicated in the previ-
~

'. , fous paragraphs.- The licensee acknowledged these findings.*
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