, Houston Lighting & Power PO. Box 1700 Houston, Texas 77001 (713) 228-9211

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. |
1

Attachment C contains a list of attendees.
FBRE04836% 838332,
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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 yqurs,
C /)
4 / b
W\"L( S P
M. R. WisenBurg
Manager, Nuclear Licensin
CAA:yd
Attachments: A. Summary of Results
B. Requested Documents

C. List of Attendees
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Houston Lighting & Power Company

cc:

*Hugh L. Thompson, Jr., Director
Division of Licensing

Office of Nuclear Reactor Regulation
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Robert D. Martin

Regional Administrator, Region IV
Nuclear Rc?ulatory Commission

611 Ryan Plaza Drive, Suite 1000
Arlington, TX 76011

*N. Prasad Kadambi, Project Manager
U.S. Nuclear Regulatory Commission
7920 Norfolk Avenue
Bethesda, MD 20814

Claude E. Johnson

Senifor Resident Inspector/STP

¢/o U.S. Nuclear Regulatory Commission
P. 0. Box 910

Bay City, TX 77414

M. D. Schwarz, Jr., Esquire
Baker & Botts

One Shell Plaza

Houston, TX 77002

J. R. Newman, Esquire
Newman & Holtzinger, P.C.
1615 L Street, N.W,
Washington, DC 20036

Director, Office of Inspection

and Enforcement
U.S. Nuclear Regulatory Commission
Washington, DC 20555

E. R. Brooks/R. L. Range
Central Power & Light Company
P. 0. Box 2121

Corpus Christi, TX 78403

H. L. Peterson/G. Pokorny
City of Austin

P. 0. Box 1088

Austin, TX 78767
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J. B. Poston/A. vonRosenberg
City Public Service Board
P.0. Box 1771

San Antonio, TX 78296

Brian E. Berwick, Esquire

Assistant Attorney General for
the State of Texas

P, 0. Box 12548, Capitol Station

Austin, TX 78711

Lanny A. Sinkin
3022 Porter Street, N.W. #304
Washington, D, C. 20008

Oreste R. Pirfo, Esquire

Hearing Attorney

Office of the Executive Legal Director
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Charles Bechhoefer, Esquire

Chairman, Atomic Safety & Licensing Board

U.S. Nuclear Regulatory Commission
Washington, DC 20555

Or. James C. Lamb, III
313 Woodhaven Road
Chapel Hill, NC 27514

Judge Frederick J. Shon

Atomic Safety and Licensing Board
U.S. Nuclear Regulatory Commission
Washington, D. C. 20555

Mr, Ray Goldstein, Esquire
1001 Vaughn Building

807 Brazos

Austin, TX 78701

Citizens for Equitable Utilities, Inc.
c/o Ms. Peggy Buchorn

Route 1, Box 1684

Brazoria, TX 77422

*Docketing & Service Section

Office of the Secretary

U.S. Nuclear Regulatory Commission
Washington, DC 20655

NOTE: A1l copies w/o Attachment B except

as noted above (*)
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South Texas Project
Units 1 & 2
Summary of Results

Main Steam Piping

Comment :

1. Control of Minimum Wall Thickness

Spec, 4L020PS0100 (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. 2C369PMSA446,

Response:

1. A copy of the NPP-1 Data Report for Mark No, 2C369P«MS<1001-GA2-1-A was
provided along with a copy of Question No. 564 from Southwest Fabricating
and Welding Co.

Comment :

2. Steam Hammer Analysis
Calc, NO, 2C159RC5038, page 32, {indi a'es that Pg = 5580 psi. This stress
can be calculated by PO = 1183:27.25 /(302.27.,252) = 5580 psi.

Page 11 of the calculation 1ists the maximum operating pre<sure 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
cupport loads, (This may be ?1ven in Calcu‘ation No. 5N179RC9§04; if
so, please provide a copy of

Pesponse:

2. In response to [tem (a), 1t was stated that the 1183 psi operating pressure
does not include the pressure wave due to steam hammer,

In response to Item (b), a copy of Calculation No, SNN179RC9904 without

appendices was provided, A hand calculation showing the maximum pressure
caused by steam hammer was also provided,

3742¢/0147¢
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Main Steam Supports

References

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

Comment :

1. The Pipe Calc., page 43, indicates a support MS-1001-HL501) at Data Point
128, The drawing identifies the support at Point 12B as HL-5016, Is the
correct identification HL5011 or HL50167

Response:

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

Comment :

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

Resprnse:

2. A copy of the pages from the loop No. 2 piping calculation (RC5039& that
aives loads corresponding to page 8 of Calculation No. JCMSO00IHL5016 was
provided,

Comment :

3. The Support Calculation,, page 10, shows an allowable load for SMA-5501 of
50.6k for “upset", which agrees with CORS No, SMY, page 4 of 9. However,
we do not have that page of CORS 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,

3742¢/0147¢
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Component Cooling Water Pumps
Comment ;
1. gpgﬁification JR209NS0011, 1.5.3, lists documents to be provided by the
eller,

(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",
1nclud1n? evidence that the tests were witnessed by an Authorized
Nuc lear Inspector,

Response:

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

to Item (b), a copy of the hydrostatic test certificate was provided
(14926-4022-01055-ANT),

Compent :
2., Hayward Tyler Seismic Analysis Report, p, 10, cites loading criteria,
Please indicate precisely where the cited "Maximum Nozzle Loads" are gqiven

in Specification IRZ09NSO01Y (e.q., page of Appendix ) and provide
a copy of that page, _—

Response:
2. A copy of page B-1 from IR209NS5011-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 RCO034 and 35 were provided.

Reactor Coolant Pumps

Comment ;

1. WEMD F, M, 65003, Table !, shows a calculated stress of 33,300 psi for
;;AHLTFD”. Table VI1, for "Pipe Rupture (b)" indicates a moment resultant

My = (877 4 1032 + 632) 172 5 106 {neib = 149 x 106 {n-1b,

3742¢/0147¢
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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:

2, = (D) - 09)/ (320,) = 3099 in’
and the maximum stress intensity due to My - only is:

S = My/2 = 149x106/3099 = 48080 psf

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 1imit 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:

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

Westinghouse Motor Operated Gate Valves

Comment :
1. Specification G-952850

(a) Please provide a copy of the documentation that shows compliance with
hydrostatic tests, Paragraphs 6.3.1 and 6.3.2, for the valve
fdentified by Drawing 8273081 (BGMS4),

(b) Paraaraph 1.7.3 appears to be very restrictive for end moments that
can be applied to the valves, For example, for a 304 stainless valve
operating at 550F, 0,55y = 0.5x18.8 = 9.4 ksi. In contrast, Eq. (11)
in ASME Code Subsection NC permits piping stresses due to moments to
be up to 43,4 ksi, Please supply documentation which shows that the
moment 1imits are being met; e.q., portion of a piping system
calculation which shows both the calculated pipe moments at a valve
covered by the specification and the allowable limit afven in
Paragraph 1,2.30 of the specification,

Response:
1. In response to Item (a), a copy of the hydrostatic test report was

provided, In response to [tem (b), a copy of Calculation RCOO1VY, sheets |
and 63, was provided,

3742¢/0V47¢
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(¢) In general, we would like to have a Class | piping Stress Report that
is at least as complete as calculation packages provided for Class 2
and 3 piping systems; e.g., Bechtel Calculation No, 2C159RC5038, Some
of the information found in such calculation packages, but not in

Vol, 1, are:
(n)
(2)

(3)

(4)
(5)
(6)

(7)

Response:

Material identification

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

‘ear indication of what is included in the analysis
(e.q., does Vol, 1 cover the pressurizer surge line?
Does it cover the welds between austenitic pipe and
ferritic components?)

Nozzle loads and comparisons with allowable loads.
Support Load summary,

List of unusual stress intensification factors., For Vol,
1 and maybe Vo), 3, we would expect a 1ist of stress
indices which do not come directly from Code Table
NR-3683.2.1; e.g9., C» and Ky indices for an elbow

with instrument taps in the body thereof,

Appendix C of the Code states:

“the Report should include copies of sufficient computer
printouts to justify tho.govcrn1ng stress values used in
the NDesign Report and enable independent review,"

If Vol, 1 13 intended to be part of the Stress Report, we
view 1ts contents inadequate from the standpoint of an
“independent review", Prcsunabl‘. Hcstin?housc 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
comprehens ive and understandable (to an independent
reviewer) road map to the files in which the detailed
results are filed, and a coomitment to maintain those
files for as long as the Stress Report 1s required to be
kept ,

1. The items mentioned in this auestion will be addressed in the Class |
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, &

Class 1 Stress Reports,

3742¢/0147¢
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(e) CENC-1332, page A143, hows a tensile stioss for Case 1 of 47.6 ksi,
Dividing this by 1.1 gives a ttntilo stress of 43,3 ksi for design
pressure (2500 psi) lood!nz only, ASME Code, no-azsl(.). appears to
require that the tensile stress die to design pressure be less than
Sm at design temperature; 1.e., less than 37.5 isi, Please provide
a response,

(f) CENC-1327, page 3, sta'w. that 'Al] stro:ses meet the appropriate
allowables stated in t  SME Boiler ana Pressure Vessel Code, Section
I . . . MHewever, we do not find any mention of bearing loads
(ﬂl-:tt?.lz, pure shear (NB-3227.,2) or, more generally, the stress
1nt-n|1ty imits due tc oressure loading only, Why are these

:8 { anplicable portions of the Code not considered and discussed
in CF 3321

(@) The analysis described in CENC<1332 appears to involve the assumption
of perfect a<ial matching between studs and stud inserts, Figure 7-10
of the Manual shows axial toierances for the stud lugs of +0.001",
Presumably, tolerances on the stud insert are similar, What effect
does :’t?ini:q talerances have on the load distribution between the 7
sots ugs

(h) CENC-1332, page 146, states that "Using a faticse itrength reduction
factor ...". The reader can deduce that the "fatigue streath
reduction factor" used was 4, but the report should say ha' a fictor
of 4 was used, Our guestion concerning the validity of tie "atiue
elevation stems from footnote (4) to Code Table [-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 bo'tuplunbo\tup ¢ l.l the faotnote
sugoests the possibility of ratchetd act of this on
fatigue 1s not apparent, Please prov dl a rcuaonse.

(1) CENC<1332 appears to address normal operating conditions and
hydrostatic testing, Are any evaluations needed for upset, emergency
or faulted conditions and, 1f so, where In the South Texas Stress
Report are they described?

Response:

1. Items (&), (B), (c), (@), (') and (1) are answered by the base document,
CENC. nalytical lo:o r South Texas Project No, 1, Portions of
Book 1 of th1s document have been provided in a scoarato erangatttct by

Westinghouse fdentified as NS-NRC-A8..3044 dated July 1988 from

£.P, Rahe, Jr, to MR, Denton of the WRC,, Item (d) corroctt{ fdentifies
incorrect units In the heading; however, this did not affect the final
results, Item (g) 15 answered as follows: The worst case tolerances are
used to check shear stresses of the lugs, The nominal dimensions are used

1742¢/0147¢



Comment :

2,

Regsponse!

2,

Attachment A
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Page 10 of 10

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

Installation

(a)

(b)

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,

The Manual, page 3-9, says: "Caution, Maximum hydraulic pump pressure
shall not exceed 9100 psi®, We question whether this 1s a prudent
Timit, 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. [f 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,

aps controlled by relief valve, 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 requested,

It was agreed that Item (a) 15 a statement and no response is required, In

response to Item (b), 1t {5 noted that the Combustion Engineering

instruction manual provides guidelines, Specific instructions addressing

these comments on installation wi'l be in the plant operating procedures,

The comment provided b‘ tine NRC consultant relative to the “caution” note
o

in the procedure will

reviewed and discussed with HLAP operations

personnel,

1742¢/0147¢
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> "o 3
Séction 11, 1974 edition SOUTHWEST

&) sddends thre Wister 1975. FABIRLCATING wousvom vexas_June 6. 1984
Q ¢ S O (O .
' onvea no MO 2657N-245
- DETAILED ANALYSIS REPORT e 2657N-245

L I T - Cremcar anacysrs s
““mm .. .. —— R il R AT A
= |l——=l==I== Ppls [si|lca| m W S
- - - - - - — e — e —
T . T - SA-516
2 rm 28 .22 .20).018].006{ .23 GR-70
Conforss te SA-516 CR-J70 - s
(8 32 x W (1.375" W) s -
Tomcentric Come Beducers t 2
SA-420 WPL-6 (W) ch tepred . ¥ | Zshedr
(Shze: 1 x | ) 1d 4 40
44, 4 40
44. B 40
mig S/N CC-400) thrs e 4 40
63. 5 50
CC-4010 ] 66. 50
99. 7 ] 85
97. 7 80
9e. 7 80
Eg I-§ay loag seam ’*r ’n& l‘l’-h IA
Ies-ll* Satl[fu:ufy 1 . I
This saterial vas masufactured and supplied I MEREDY CERTIFY THIS REPORT 1O BE TRUE AND CORRECT
in accordance with the SFAN Co. Quality ACCORDING TO RECORDS N 1ISSYLSION OF THIS CORPORATION
Assurasce Manual Rev. #&, secting the ;Z

requirencats of NCA-3IS00.

Pmlofz
B [



’ SOUTHWEST
June 6, 1984

HOUSTON TEXAS

© WELDING CO INC

COPY
o

ORDER NO MWO 2657N-245
DETAILED ANALYSIS REPORT GnoE R e 2657N-245
CONTINUED B - - I N
oF unn:nrl;uéu.\:n?cu MADE ; CHEMICAL ANALYSIS uaAr g e
DESCRIPTION e Er— :"ut: [ eiaenr [rracinr e LOO.' MATERIAL
var [ e | e [ " e mn| P | s |si|er | m | mo|CU 1ROV wencw
Su L 0 3 S J aF S AN e R Rnanl DD TR e A
273“ Page AS-25 Carbon Steel ' . o Crol T S : B
Weld Wire Spec: SFA-5.18 Classf | Repqrted for 1.07) .016.017/.47 | .07 | .06 | .0z
ER70S-3/E705-3 ! informdtion only I
.035" Atrco Carbon Steel Weld | Repdrted foyf N AN SNt N S
__l_.ﬁ}__il_s..‘gl‘_l_ .96 ] =031 ;96_1 .010

Wire OSFA-5,18 Type E-70 S$-6 {informdtion only

3/32" Page AS-?5 Carbon Steel
Weld Wire Spec: SFA-5.17 EMI3K Repdrted fo
with Lincoln 860 Flux Lot

#110F Class F7P25-EM13K

1.201.022].015].72| .06 | .08 | .04

informdtion only

Mfg S/N €C-4003 thru

z
i
5

| HEREBY CERTIFY THIS REPORT 10 BE TRUE AND CORRECT
ACCORDING TO RECORDS WOE ?SF SSION OF THIS CORPORATION

Page 2 of 2



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

u,,., o §outhwest Fabricating & Ugldi;}g % .Inc..2525 Sh:man. Hgns ton, '
% RIS by (Name and address of N ficats Hoider of tubular produc's)
2. Manufactured for Southwest Fab & W

(Name and address of purchaser)

3. Identification-NPT Certificate Holder's Serial No. ___CC-4003 thru CC-4010

(Lot, etc) (CAN & Drawing No.)

N/A 1984
oA=& .U (Nat'! Board No | {yr. mtg.)

4. (a) Manufactured according to Mat'l § - Purchase Orc:: No. _2037N=245

(SAor s8]
(b) Description of Product Inspected 32" x 30" (1.375" MW) Conc Co.e Red. (24" 1g)

(c) Applicable ASME Code: Section ill, Edition 1974 Addendadaste _ "/ 75 CaseNo._ == Class_2
5. Remarks: N/A

(Bne’ Description of Fabrication)

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 radicgraphic r showing film
locations are attached to the Certified Material T st Reports provided for the material cov«ody is r;: '

Date June 6 19_8_103,'"“ S F & W Co. By W
‘ (NPT Certificate Molder) v
ASME Certificate of Authorization No. _N_'.l_“L to use the _NET Symbol expires 7-23-85
> . (NPT) (Date)
B

CERTIFICATE OF INSPECTION

I, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and the -
State or Province of Texas andemployedby _H S B I & T Co.
of __ Hartford, Conmn. have inspected the products described in this Partial Data Report
on@=4Z2= 19 8% _ andstate that to the best of my knowledge and belief, the NPT Certificate Holder has produced this
product in accordance with the ASME Code Section lil.

By signing this ceruficate, neither the Inspector nor his employer makes any warranty, expressed or implied, concern-
ing the product described in this Partial Data Report. Furthermore, neither the inspector nor his employer shail be liable in
any manner for any personal injury or property damage or a loss of any kind arising from or connected with this inspection.

Date é (= 19.84

L :’4.-4”-4:—-— Commissions Texas S7 ¢
(Inspector s Signature) Nanonal Board. State, Province ana No

*Suppiemental sneets in form of lists, sketches or drawings may be used provided (1) size 1s8'; in. x 11 in_, (2) information on items

‘1: c:n this Data Report s included on each sheet, and (3) each sheet is numbered and number of sheets is recorded at the top of
1S form

(10/77 This form (E0O0B0) may be obtained from the Ordur Dept., ASME, 345 £ 47th St., New York, N.Y, 10017

AdO9D

'Y



) ' LADISH ¢o. e - >
I( :\ . , C‘,’) < 7 ~Material Azalysie. Geport it R § CISY vi /]f‘t;
8 METALLURGIGAL DEPARTMENT @/}
A Southvest Fab & Weld Co. :7/4 195 CUDARY, WiS., October 24, 19_18
PURCHASER'S LRDER NO. 6181 N-6 ek~ T L3O HO. B21172
aooress £+O. Box 9449 - Houston, Texas 77011 il S INVOICE 10.
fi OESCRIPTION NEAT N0 CHEMICAL COMPOSITION PHYSICAL PROPERTIES
"o, AND AND viero |uirieas € lecone.| "€
ok SPECIFICATION CODE c M~ » s st N Cn Mo [[STRENGTH|STRENGTH| - !
LY <51 " $) ANEA
Item #} €9726 HEAT) ANALYSIS MILL | TENSILE
. . . . - 53.2 77.6 26
30° G.D. x 1,378 wAw | TTOM.- 23 | .98 |.011].003|.26 {4 itk |
Pipe Sq. Cut Ends PRODUCT ANALYS[ES (L) LEvT:.R WELD TENBILE
o213 .95 .008 .010 .25 62.8 81.6 22 70
60.4 80.3 23 70
ASIE SA 155 KCF 70 Class 1 per 64.8 80.5 23 69
ASHE Section III Class 2 1974 o, :
£dition, through Winter 1975 VEE notch Charpy impacts at +40 ¥, - Full Size
Addenda Notes 1, 3 & 4 only of .
. y, Expans
Purchasing Notes QA-20 dtd. Fe, Lbe, % Sheag Lateral Expansion
10-11-74 spply. C.W. 90.0 - 83.0 -83.5 90 - 67 - 65 .077 - .073 - .074
s P.M, 33,5 - 35.0 - 36.5 29 - 29 - 35 .030 - .028 -~ .030
No.
Y H.A.Z. 60.0 - 47.0 - 43.0 55 - 52 - 47  .052 - .048 - .036
ASME NPT Certificate No. Manufactured from ASME SA 516 Grade 70 plate.
N1600 expires 1-10-80. Guided weld bend test - satisfactory.
-

SUBSCRIBED AND SWORN TO BEFORE ME THIS

24th,,y 0p __ October 1918

/]ﬁamu«}. : Qa«jﬂ{/
i NgTARY PUBLIC

MY COMMISSION EXPIRES _*ugust 17, 1980
\

I HEREBY CERTIEY_THAT TO THE BEST OF MY KNOWLEDGE

AND BELIEF THE ABOVE REFBST IS TRUE AND CORRECT.
I' ~




>' Maiciidl Aidiysid nepuri
% - . .~ METALLURGICAL DEPARTMENT -
Ovecases . 0uthuest Tab & Weld Co,  cuoan, ws, _October 24, 78
PURCHASER'S ORDER NO, 6181 N-6 o B21172
sooress _P-0« Box 9449 - Houston, Texas 77011 INVOICE NO.

he longitudinal axis

Center weld impacts were taken with their longitudinel axis transverse to t
d on the welded joint

of the pipe, 1/2" from the outer surface. The axis of the notch is centere
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 surtace. The axis of the VEE is perpendicular to the surface.

nal axis transverse to the longitudinal

ileat Affected Zone impacts were taken with their longitudi
£ the notch is centered on the fusion

axis of the pipe, 1/2" from the outer surface. The axis o
line and perpendicular to the surface.

Pipe was welded per 16-F-115 Rev, 9 dtd. 12-8-77 using Page AS-15, Heat No.
iLincoln 860 Lot 47E 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.
Air cooled.

Welds were radiographically inspected and accepted per (L) Procedure 9-Q-216 Rev. 5 dtd. 12-4-77.
Pipe was hydrostatically tested and approved per (L) Procedure 19-Q-010 dtd. 1-17-77 at 2612 psi.

PIPE IS IDENTIFIED AS FOLLOWS:

60403 weld wire and

Stress relieved at 1125°E’.

Ladish ASME SA 155 KCFP 70
Class 1 SA 516 Gr, 70 - L - JV4UH
Weld No. 40U 2612 psi

Identification includes NPT Stamp Cl. 2 1978.

")
@ ®
~ {'4
5x Partial Data Reports attached.
m . p
| i P
FNIDARNER A0 GRS 7H SIPOR I TN U‘ | HEREBY CERTIFY THAT TO THE BEST o: ?oxc“oou::::cofg
i " ! E REPORT IS TRUE A :
7 AND BELIEF THE ABOV
24th —— Gctober " 8
7 AN AL 4t ?“'}@U .
JTARY PUBLIC -
A

N My CONWISSION EXPIRES _ August 17, 1980




>

o . L LADISH CO.

0. ’ ’ -Material Aralysis Report

O METALLURGICAL DEPARTMENT
PURCHASER Southwest Fab & Weld Co.

cuouw,wn".ffbtuarY 27, v 19

PURCHASER'S ORDER NO. 6181 N-6 LSO NO. B21172

ssontss ¥:Q Box 9449 - Houston, Texas 77011

INVOICE NO.

SUPPLEMENT TO ORIGINAL REPORT DTD, 10--24-78

Weld was repaired per Procedure 16-F-020 Rev. 7 dtd. 6-22-78 using Chemetron E7018
heat no. 42149081 electrodes.

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

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

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

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

&

1314238

SUBSCRIBED AND SWORN TO BEFORE ME THIS | HEREBY CERTIFY THAT TO THE BEST OF MY KNOWLEDGE

AND BELIEF THE ABOVE REPORT 1S TRUE AND CORRECT.

[@) 1

P AV Oy

27th DAY OF February

_Sa o
- aqﬂmv PUBLIC * E

w 19

)yof v #di
i




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

W
1. Manufaciured by —wadish To., 5481 S. Packard Ave., Cudahy, Wis, 53110
(Name and sadress of Manutacturer of (ubular products)
2 Manufaciured for SOUthwest Fab & Weld Co., PO Box 9449, Houston, Texas 77011
(Name and address of purcheser)
3. Idenufication-Manufacturer's Senal No. 40U 6£2-38809 .. . _
(Lot, ete) (CAN & Grawang No.)
— e ———— 1978,
. (Nat'l Board Nl (yr. mig.d
4. (a) Manufactured according to Mat’l Sp&és;;zg_&;_‘ ]I'\m‘.nau Orger No. _GJ..QJ._N_-_é__
(b) Descnpuon of Product Inspe: ted w._&mgr
(c) Appiicanie ASME Coae: Secuon i, Eition 1974 Aadencacate W75 __ Case 0. = Class 2

6. Remarks: e 5 AR v 29 = -
(Bnot Oescription of Fabncauon) :
welded with filler metal and produced in accordance with

ASME Sec. III Class 2 tao SA1S5S5 XCF 70 specifications

CERTIFICATE 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 Matenal Specification listed above on line 4 (a). The radiographic film and a radiographic repor show g film
locations are attacned 1o the Certified Matenel Test Reports provided for the matenal covafed by thjs report.

Date L Tetizan 27 1918 Signea __._..Lﬁpi sh COe By :& Z

anuiaciurer)

ASME Ceruficato 0% Authonzation No. _N1680Q 1o use the NPT Symbol expires . L=10=-80
§ A Sos”
PAR L BTV

CERTIFICATE OF INSPECTION

|, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel inspectors and the
State or Province of __WisSCOn iin and employed by =%
of MWalthnam, Mass._  ___  have inspected the products described in this Manufacturer's Partial Data Repont —
on —2lzace 2. 1918 and state that to the best of my knowiedge and bolief, the Manufacturer has produced this
product in accordance with the ASME Code Section li.

By signing this certificate, neither the Inspector nor his employer makes any warranty, expressed or imphied, concern-
ing the product described in this Manufacturer's Parual Data Report. Furthermore, neither the inspector nor his smployer

shall be liable in any manner for any personal injury or property damage or a loss of any kind ansing from or connected
wilh thus inspection.

Date 2l 1 91%

il A ’@L‘é\a . COMMISSIONS B Ty Y
J funtoanb na oz) Nauonai Board, Siste, Provincs and No.
Ihadle d 2122004
7/76 i form (EQ0080) may be obtained from the Ordoer Dept., ASME, 345 E, 47th St., New York, N.Y. 10017

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

*** Jeld 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 treated per (L'
Procedure 13-N-621 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 hydrostatically
tested and approved on 2-27-79 per (L) Procedure 19-Q-010 dtd.

1-17-77 at 2612 psi. BECHTE,
- 743




Rinpg was normalized at 1650°F

b, . Tensile Tost (QW-150) \gcl(/f’ ‘s strcs.. rclncved w1125
. _lr!" fA
Ultimaie Ultvmaie " Charactor of
pom T Unut S F
. No - ;,wmnv Thickness Arva 'N.:‘buud MK:SQI“ * t::::»'o:
Quln2, 00 Co_ _ATL ., 5045"F | . 15,975 | 79.9 . #1Part,.Cup&Conp/
Q L,g_“ "_Q.L._C 18] . 505" -].15,450 . 77.1 . _#2Parst. Cup&Conp/
...’_é.d At lee SO . . 15,700 | .78, __#ﬂPart Cup&Cong/
'/ A2 1(aY ¢ 28| 0L 8" 15,500 77,8 #l.Paprt, Cun”‘or‘b/
LYY “-‘-'-(70;.0'1 ! - 45&."7 18 256 LO.L  #50upklona/ante
QuL02,1(d) PM(Circtrm), 50L"Q =] 15,250 76.4  #6Part, Cuo&Cong/
Toughaess Tezs (CW-T77)
- S— } e , tomh ‘ Te= i roas Lotem S 1 i S _
. P Ty=a Tome—m | Vvaigs A Shaw o Sy P N3 Seesy
i SA37 . | : Ft-Lbs.! ; { —— T
iFig,11a | . ! - == ! ' —
1C | _Vee [+30°F ° 83.0 72 63 ! !
iC 1 _Vee +30°F . 86,0 62 73 ! . |
_ _icu _Vea +30°F ~ _83.0 55 7L ; !
'HAZ rtee ! +30°F : 39.0 65 1 18 H——
‘HAZ i_Vee :+30°F @ 52 0 69 1 LK ' T —
| “HAZ _ Yee :+30°F : LK.0 62 | LK ! —eud
t g ' : ¥ : { ;
:"_'—"—".';Sﬁf"'m.,‘ ] f T —;

TR X To Kb L v % o I . ¥ A

R = i) Vee. [ +30°F__149,0 | 15 M-_r_ . —
[PHC ™ 0 Vee I +30°F157.0 180" 1 ah e ey
X W— E = g

““—r— 2 e -3 . s e
RIP # 4 45 7 CHARGE NO, 51-12089

Oher Tesm MO 64-02365
TmostTen _R3diozravhic Satisfactory to ASME Sec. VIII Para. Uwsl éﬁ _
breress C__ Mn P S Si__Ni_Cu

- Dopexx
Yo (L)eld .10 1,85 .02L .O018 §7 .02 L13
+Deposlc chemistry as-welded per 10 F 115 RG (2= 3/10" thick A51I0 plate)

ceeeemfXOR.SFA. 5,17 . EH1L. . (Page . ASLSJ Ht. 60L03) wire, ! /3_2"}'4, & Lincoln-BoO
- Llux, Lot 47E. | E——— L
Te= oot oy R Y"ells . Itorzory Tet N YRL80
,w.:aumnmamm“mmammmmmnmm -mmmﬂ
:.‘;-._-_.*.:m-'S:zr..ammcCaa. . /
y b \ ///1‘?13 D7
‘ . : Monutasory V4
L= /,’/‘//77 : By ALK PPl gy
. 1
* s .-+ = - YLD.STR., KSI .. : g ¥y L //L_
" G f..2’,5 S?FSE'Z” EL, " V"% Ry - ' ", -4 /
#1-Cc! ‘ - 00,5 Sokety T ' ESTS NT -Fr;ac out.,lde gage mar'c
T, i TN ST A 36 <, 40
y '-'3'~‘"*~,.L"'-'.'.i g ,.53._7..“:,-;".' F ve! 107 G uNs 62 Fracu. i ge mark
Ch=Cd L TN - B AU he s I S T bt htb v I 3 n\/ S RN
/lS-P".'ELor;.) ’ 49,67 "t 33 66
ro=PM (Circum,) L9.9 31 59

z
Héb Y5458 ' Page 2
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0T (seeqwX .sd

m IX, 1374 AS

s e

/.E Boiler and Pressure Vorf\_ .0d3)

—
-

Company Name ______ Ladis.n w0 e Fd

Procedurs Quailicaton Record No. YR—',EO ¥

Dats

12/38/97 T

VPS Mo, 16 F 020 Ir

PeacT
Weiding Fracessiae) ﬁ&'

and 16F008 Rev. 8

Manual

Typaa (Munuai, Aulinaabig Sami-Acia.)

(L) Unit AC30L3582

JOINTS (SW<22)

Groove Design Used

RIP# 4457 ' .

Matanal Spee .. .
Typs'or Grade . .
P No. -l---.

POSTWELD HEAT TREATMENT (QwWas?)

Ciameter

FILLER METALS (Qw-04)
Weld Mistal Anaiysis A No. -._.1

A515 __ ___ " | Temperanse _S2e Individual TEs+ Resuls
-20- T S - ——— Time
Nrsp— . Y N Y _1.-_.—.___ Othar
Thicknsss _._._2:1/ - L ’
omer __Rarge 3/16" to 5"
- . —B_C__,_' GAS (Q'v-sca) ‘
_Bt.-__?.-'_o.-_'f.i-’-ﬂ X3 ece J:!LZ (250 ) Type of Cas or Gazes _ =
: Compesiticn of Gas Mixture —— S—

Other

—
Sive of Elacireds __ _JAQ"

) et 7

ELECTRICAL CHARACTZRISTICS (Q'W-i039)
QC

Fillar 8deta) F No. . Current i
SFA Spealicatian .__2'-_}.1 ..... o - < £ Polarity ___~ _Reverse
ANS Clasafzaton 4 ~ /.,_:8‘ ¥ SRt s~ s—— Amps. * Volts *
. - g .
oher Chemetron 37013, He. #1,217904=1 Otner P e
= Pl = *¥Sge Attzcied weldinz Recors
- :
POSITION (3w-03) d TECHNIQUE (QAW3i0)
Fosition of Croeve . ___ _. ol __ A Travel Speed ___ =
Viela Pragression (Uahi, Oawnhii) . Horizonta l_.__. String or Weave B sad _SCI_; 1% A
DN v © o e - —— s .+ 22 e e — Oscillation S

——— - -

PREMEAT Qw<3a)
Prehest Temp,

. 60-250°F

Int2rp 153 Temp i 63‘603°F- - ._ R
Cver A B SRe Y S S S e P

-
\\

b el L R r— ——— . - il i L I —

Muitipass or Sing'e Pass (per sice) YT
Single or Myiti zie Ziectrodes Single >

—rey b

- S— — e—— —

(170

Thus form (Z0uCan mJy 59 0%

AdOD

ia'"ed trom Thae Crder Oepe, ASNIZ, 335 E. 47:n St. Mew Yore, N.Y. 10+

. Page 1



Test sectior{ ormalized i A
L (  awan Vo - ey
. ( 1 (Sack) weldip~, ﬂeloed stress PBILEV‘

Teaule Test (QV-153) @ 112, ' +0 ‘25, 2"1/2 hrs. @ t

Un.miate Uihmate Charaztee ot
e e Tote: Lead Unit Stiess Fangyie &
(' *o Y — Thaknes Arca ) KT »* Lozatan
Qukd2, 1(A) I G- _;g 2 305" 15,900 7L.9 #£1iCun&Cons/wiela
Q62 1(d)1Cw . SOL"J 14,550 72.9 £2iCup&Cone/i2td
[cLA2 . 1(2) | G 23 . 50L5"7 ] 15.053 /2.3 £3C CuziCone ne/ e ld
182 . 1(A) | C g3 _ SOLPT | 14,050 73.L__ #.iCuoxCone/Weld
O .82 1{ATI S (TAam= LU 15 123 =0, & i) u”""/‘“ﬁl-":ﬂ:a
Qure2 (A} | 2 Cirau=) L &805"7F | ] 15,80 i__78.9 #©C|Cun?Cons/Car=:
Toughness Teats (Q'W-170)
Soeciman Nein Notzn Tem Impact Lateral Exa Droo Weemt
Mo Locanen Tyna Tams Valyes % Seaar | Mils Breax N2 =3k
Fig,212 ICV Ves +30°FTI8L.5 | 100 [ 92
Cil Vee +30°F 1150.0 100 &9
G Ves +30°F | 19L.0 100 77
| - )
j527 ea +30°% | 35,0 95 L 49
$ BiZ Ves +30°F 152.0 89 L7
BEiZ Vea +30°F L8.0 g0 L3
Fillcnz.] Vaa ¥30°r 1 10L.0 75 55
P " Ves | +30°F 1120.0 | 100 | 82 —
MC_ " ) Tes [ +30°- 1106.0 g2 [ 7% 7
_—y " '
L ' 7
o A  RIP# 445
: O’.h-rTem:s IL.""" ?Q 51—140c‘3 .

p ' 0 65-02371 -

T‘?’C, ~t D"lr’*ﬂ—-—-——-sa quq Q':C""““"" + AC"!" C‘ec TTTT b_!,..‘__rn.ri1 yy,yv 1!7'

Do st Ansiyss . C__ fn P S Si Mi Cr__ Mo Cu Sn ﬁ’! v
wiL) 212 .05 1,20 .O15 013 ,38 02 .05 .01-.06 .01 <01 .01
Wordar's Flome S T%h-'s-ﬂ- Clock Na. 1256 s Szzmp No __I..S.Q_
Toas cmnducted by: R. Yve llS - L2boratory Test No. 4&90 <

W cartily mat thy stutermen’s in this reccrd srm cormeet and That Me tast welds wers praprarmd. weidesd and tastad 1) 3comriance weth

o raquiramants of Secticn X cf the ASM= Cadae.
) ////7 L,f”/f /CO

' Manut
Crs 22 f3e /2> L ey B W e ey

YLD, ST2, KSI

: 025 OFT3IT £ EL, ¥ RA
- 52.L 26 73
"C‘.‘-' 1 - O 27 X 7L . 743
" 55.5 25 7%
-t (Lomz.) 53,7 2 . 65
Pl (Cirev=) 52.7 30 _ 58

Ay



(o ——— !5()"""""5!;" : "o-8
/ = s S —
g{b AL FABRICATING / & ) overon vaxas_January 18, 1977
a9 I 6 ¥ A ( , ,/-/ TEST
60 p /‘m-rzcu CORP. REPORT NO. 3965 =~ = weoxn wo 01335
€ 4 A B CUSTOME RS
CORRECTED 5'6"‘82 DETA'LED ANJ"J\ S'S Rl‘.‘l ()RT o‘uog' ~NO
| S——— — - S— N——
PHYS
OF MATERIALS n'can\:n?cu MADE CHEMICAL ANALYSIS HEAT .
DESCRIPTION .. PT— TENsHE vencont | rencin &j co oR SaTEas
wEAT SIRENGTN onea ouc - LOY
har Feesousme | pin souamt now 1on C MN P S Si CR NI MO B NO FRLn wWale
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POWER MANIIEACTURERS OF HIGH QUALITY NICKEL ALLOY

SYSTEMS TAINLESS STEEL AND LOW ALLOY WIRE FOR
WELDING, FORMING AND OTHER APPLICATIANS

NaCombustion Engineering, Inc. CERTIFIED TO ASTM. ASME, AWS, SECTION 1/
CE Wire AND SECTION 111 NUCLEAR srecmcnni».s

4224 Shackletord Roaa
Norcross, Georgia 30093

Scuthwest Faoricating & Welding Bate Sdseh 12-23-76

SHIP TO
7525 Sherman Corrective Copy 5-4-82
Houston, Texas 7701l . MARKED
CERTIFICATE OF QUALITY CONFORMANCE TESTS
CUSTOMER PURCHASE ORDER NO. SHOP ORDER NO. 2076

sPECIFICATIONS SFA 5.9 This material was manufactured and supplied in accordance with Quality
Assurance zanual revision Dated: 11/1/76 accepted by Southwest Fabricating.

ITEM HEAT NUMBER SIZE TYPE 23?#'333
1 7L6L9 .035"Diai ER309/ER30SL 2
S A
2 .0%4"Dia 7
¥
3 .125"Dia
4
CHEMICAL AN.ALYSIS
ITEM c Mn S s v Cr Ny Cu Al Mo N,
1 | .02 [1.50].25 | .005 | .018 [24.05 |12.80 |.05 .10 | .05 .
2 AW
3
4
ITEM 4 TENSILE STRENGTH YIELD STRENGTH ELONGATION ADDITIONAL TESTS
1 Welding Temper
2
3 S EL
T4
4
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8 fil " FABRICATING _ wousron vexas__5/3/8Y

B 6 WELDING CO INC
. AN-TECH LAB REPORT NO. 84-1618-1 € 2 hith o 02183
DETAILED ANALYSIS REPORT ORDER teis
aE=mww R o . — S
oF mnt:crt; ?;Lfn“v:n?cn MADE CHEMICAL ANALYSIS bl .
DESCRIPTION :“o. .r""'"'-”. u-u: vincint |oencont § G 2 K cuU too"' MATERIAL
Yei Ay 98 S0uwnsy 9:. :::A:l ":::‘ ”.':.' P S S CR NI MO m NO FROM waiCH
i —— — A ] | me | er |ew rinkl Tl 1 B U A - -~ -
3/32" & 1/8" PAGE AS-25 REPCRTED .012}.007].52 { .10
CARBON STEEL WELD WIRE bo2
SPECIFICATION SFA-5.18 AS LDED
CLASS ER70S-3/E70S-3 72,500 |90,500 | 28.0f 73. 1.20].012}.010].46 | .07
: B R T e
CHARPY IAPACT AT -
64.0 - 74.0 -] 97.0
46 -} 55 4 69
50 -] 60 { 70

TEVEP AT |1150|°F mi-l 8 HOL

— b- - —

¥ SAME AS Aeovt.

63,700 {106,100 {27.0 |75.0

CHARPY IMPACT| AT -4)°F

WELDED PER 01.01.037 R/S 50.00 - 131.0 } ISS.IS

HEAT TREATED PER HT-P1-2 R{ 80 | 82 - 83‘

100 |- 104 - 1po

X-RAY SATISFACTORY
[ ———=
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ACCORDING TO REEO%DS l; THE POSSESSION OF THIS CORPORATION
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Date: 4/11/84 W
Shipped To: CILLMP LU INDUSTRIAL SALES., Customer's Order: 2442
HOUSTON, TX
FOR: SOUTHUWEST FABRICATING & WELPING S.W. Fab P.0. #84-0194
HOUSTON, TX
Via: UNIBRAZE-PAGE Our Register: 1300-122-133
1300-138-095
Pallets: 2 Gross: 3114 r Net: 3000
Material: 3/32 As=25 #2 COIL *
1/8 AS-25 #2 COIL **
. ' ASME Boiler & Pressure Vessel Code
¥ Section 1I, Part C
\ Specification STA 5.17, Classification EM-13K
' and Specificatiova STA 5.18, Classification ER70S-3/C7083
¥ ACTUAL _gm-‘.msmT, ) e g gy
[ _Heatno e | mn | P | s | si | Mo | Cu l Al | Ni | cr v
\"L' 40911 095 | 1.29 (.012 |.007 | .52 | .023 |, 184w \.10 .10 [<.002
. | ' ; TOTAL*
o[ .176 F* |
1. , TOTAL| ** &5‘1
L}
| A.L
| l
'! |
’ |
- , |

.-

" Wwe certify that these chemical test resuits are correct as caontained in th2 records of the company
xxxx&xxxxzzxxxxmcmnx

o A. Stamps, Q.C. Dept.

This material was manfactured in aeccerdance with the Quality Assurance Manual,
gevision dated arch 31, 1983, accepted by Southwest Fabricating and Welding Co.,
as meeting the requircments of NCA-3800.
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CHAMPION INDUSTRIAL SALES CO. + 6420 Navigation « P. O. Box 9130 « Houston, Texas 77011 « Phone 713.921.7183

JUNE 1, 1984

+' SOUTHWEST FABRICATING & WELDING CO., INC.
© 9,0, BOX 9449
' . HOUSTON, TEXAS 77011

., RE: P.0.#84-0194 (Hr. #40911)

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

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

" T

CHAMPION INDUSTRIAL SALES CO.

S As/je

.AdOO

A



— . ALLOY RODS, mc. CFRTIFICATE OF ANALYSIS

SN 517 MANOVER, PA 17331 717/8637-8911
CERTIFIED MATERIALS TEST REPORT

IWECO, INC. Customer Order No. N84363
P.O. BOX 12668
8350 MOSLEY Order No. 228759~1
HOUSTON, TX 77017
ATTN: QA MANAGER This Material Conforms to Specificatio
ASME SFA 5.1 Sec. Il Part C & ASME Sec
Trade Name III, NB-2400 1983 Ed. thru Summer 1983
or Trademark: Atom Arc 7018 Add. 10 CFR Part 21 applies,

Diameter Size: 3/32"
Type: E7018

Weight: 2,500 1bs.
est No. 2-2945-00 -
Lot Number: 2J311AA02 cntrol No. JJ043

X-Rays Satisfactory .
Heat Number: 411X0991 -

Moisture @ 1800° F. 0.08%
Concentricity 3%
Type Steel A-285

Carbon .05
Manganese 1.07 Test No. Full Split Volts Amps
Chromium «03 - Tensiles &
Nickel «03 - Impacts 1 3 22 100 D
Silicon «40 -
Columbium+ Test As - Stress -
Tantalum Results: Welded Relieved
Molybdenum .01~ : 8 hrs. @ 1150° F.
Tungsten Yield 70,500 - 62,600 -
Copper .02 Tensile 84,000~ 77,000
Titanium Elongation 34.0% - 34.0%
Phosphorus 016 Red. of Area 75.6% 76.0%
Sulphur .013 ‘
Vanadium .01 - Charfz ~Notch Impacts Tested @ -20° F.- )
Cobalt Ft. 8 20-22-96 140-120~134
L‘to Elp. 4" 6-71 82-82‘83
Ferrite: % Shear 30-30-30 60-40-40
Fillets: OK Vertical/Overhead Tensile Specimen .252" =
Impact Specimen .394" x .394"

Location & Orientation of Charpy-

V-Notch/Tensile Specimens is I/A/W 445 7 :'

ASME NX-2322 and/or AWS/SFA guality Systems Certificate No. QSC-22
wpecifications as applicable. xpiration Date: September 8, 1984

5
It

State of Pennsylvania ; The undersigned certifies that the
ounty of York SS contents of this report are correct
and accurate and that all operations
Subscribed and sworn to before me performed by the undersigned or sub
this g. day of December, 1983 contractors are in compliance with

requirements of the material speci-
fication and ASME Boiler and Prossur:

Eﬁ/ :)L/ = Ll ge;selt?odeNéxcs‘ggg}II Division 1
ssdquisAlduan. ... bt
/

Notary Public
1 ALLOY RODS, INC.
My Commission expires: 11/22/86

nv......é:\;zl.3762133...........

D. E. Lebo
Quality Assurance Specialist

BEC
o
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713 - 943-2000
Distributors For

Mest Union Carbide - Linde, Chemaetran - Atom Are,
- e Stoody. Aronsen, Reld - Avery, Pandjirls,
Westinghouse, Arcos, All - State, Arsair, Tweso

IWECO.INC. vVVvVvVvVvwVew

P O. Box 12668
Mouston, Texm 77017 Houston, Texss 77078

CERTIFICATE OF COMPLIANCE

Sourdesr FMc/cAr/m’:/ﬂuﬁ. p. 0. N0. £3=-/282

Material Specification E-7018 SFAS. |  Sec IT ¢’
/ ’ o

Heat No. 4'”X0 99/

Lot No. zJSHI‘)AOL

P & 4457

control  JJI043

This material was manufactured and supplied in accordance with the Quality
Assurance Manual Revision /Y0.2. . )| 3-&o

7
Accepted by Sv VrRAW eSS /—';QG(Z/CA;-M/J , Meeting the

requirements of NCA-3800. v

}oe Morgary,
Q.A. Mgr.

BECHTE
743 <

AdOD -



N ’ O 3
o " T 'FABRICATING wouston. vexas_ 3/22/84
O & WELDING CO WiC . . N
O An-Tech Lab. Report No. 84-1080-1 & 2 RARSX
DETAILED ANALYSIS REPORT CRDER e
| PO} 4 11,11 S— CHEMICAL ANALYSIS e
DESCRIPTION ... "L 0 PO Hm:' rencoms | rescons :::' MATEmIAL
vmar. | mevean | O it [ "'l € MNP | s |si]| cr NI | MO (8 O S S
== = == =" _—_;.1— - e - b d — s o
. Alloy Rod Reportdd ‘11.46|.006|.013).85 | .08 | .04 | .01 |0s§ 12132
Spoolarc 88 Carbon Steel .01
Weld Wire Aa #1_5“;‘1
Specification: SFA-5.18 66,400 (86,100 | 23 1.47|.005|.012|.80].05 | .05
Class E70S-5/ER705-6 .01
e L)tchLdlarpy at 0°|F.
. |33.0f - PBs.o| - s3jo
Jew.2s | - ps |- 42
ar 130 F 30} 40|
Re}ievell at 1sofr for|s nrs -
Jr ‘
p=> | 58,600 74,800 |28.0 stry| same as apove
p Jotch| Charpy llﬂ.x_ag_t_ at OOF:_’_
welded per 01.01.038 R/7 . |n.s| - [7a.q4 - 76].5
Heat Teated per HI-P1-2 R/4 . Exp.| 56 -] 57 63
X-Ray Sa'isf % Shdar |70 -| 70 } 70

g

131H)2g

HTIFY THIS REPORT TO BE TRUE AND CORREC

I HEREBY
ACCORDING TO RE S THE POQLSESSION OF THIS CORPORATIO
: /%; z:;‘_‘,.a




ALLUY RUUS, e

PO BCX §17 MANOVER, PA 17331 71 78911

CERTIFICATE OF ANALYSIS

CERTIFIED MATERIALS TEST REPORT

OUTHERN A%LOY & EQUIP.

620 FUBTO
F. P.O. 0739
USTON, TX 77022

Trade Name
or Trademark: Spoolarc 88

Diameter Size: ,035"
Weight: 1,020 1bs.

Lot Nunber: -

Heat Number: 12132

Carbon .09
”enganosc 1.406
Lromium «04
Nickel .04
licon «85
Columbiums+
Tantalum
Molybdenwn «01
Tu&gsten o8
opper .
S T1!n:?uu
Fhosphorus .806
w Sulphur 013
+ Vanadium «01
. Cobalt
“ "FERRITE

Jkto of Pennsylvania !

Sunty of York SS
Subscribhed and sworn to before me
this 22nd day of March, 1984

. otapd Ho
My Commission expires: 03/16/87

Customer Order No. 1461

Order No. 232119-1

Shipped:

This Material Conforms to § ecification
ASME SFA 5,18 Sec. Il Part 8 & ASME B&PV
Sec. IIl NB-2400 1983 Ed. thru Summe r
1983 Add. 10
Type: ER 70S8-6

Test No. 2-3380-00 -

R Part 21 applies.

QP # 4457

gunlltr Systems Certificate No. QsC-221
xpiration Date: September 8, 1984

The undersigned certifies that the
contents of this report are correct
and accurate and that all oscrationa
performed by the undersi ned or sub
contractors ar’ in ¢ ITance with
;cquircmcnts of the material speci~

ication and ASME Boiler and Pressure
Vessel Code Section II1I Division |
Subsection NCA-3800

ALLOY RODS, INC.

.Y..I..l.' W.....I.

+ L. Starner
Q.A. Supervisor

2?an - Bece,
oy 0. AL, =_ DATES 2b I . -
SCUTHERN ALLOY & EQUIPMENT, INC,



SOUTHERN ALLOY & EQUIPMENT, INC.

382 GARDEN OAKS BLVD. e 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
AWS-SFA 5.18 Class ER-705-6 Heat #12132

THIS MATERIAL WAS MANUFACTURED AND SUPPLIED IN ACCORDANCE WITH THE
QUALITY ASSURANCE MANUAL REV.3 DATED 3-24-80 ACCEPTED BY SF & WCO,
MEETING THE REQUIREMENTS OF NCA=-3800.

Southern Alloy & Equipment, Inc.

/o A

, C.A. Hardin
LA . mt; Q'Ao

AdOD



> o _man (!EL) "o 3
o ~ oot SOUTHWEST
(®) FABRICATING p—— 8-10-84
L WELDING CO NC
YEST 0221
© AN-TECH LAB. REPORT NO. 84-3057-1 & 2 T .- 2
DETAILED ANALYSIS REPORT oRen
i — PHYSICALS a—— - il —_—
OF MATEMALS FROM WHICH MADE CHEMICAL ANALYSIS - 73
DESCRIPTION . :. B - ’!':Q\:: [ Sssons § ovarees OV ATE A
e v ST § NS g c |mMn| P s |si1| cr NI ~O fRon wmce
- -in e -~ T “aADE
[ M3 ——— ——— e y — _ — ———
3/32" PAGE AS-25 CARBON REPQRTED .13 |1.18].013] .009] .58] .046 | .041 40925
b — - r——'f
STEEL WELD WIRE v=_|.002 Ta
SPECIFICATION: SFA 5.17 72,900| 85,800 | 26.0| 64. - |AS WFLDED| -
CLASS EM13K WITH .13 |1.15/.024) .010 .60] .06 |.07
LINCOLN 860 FLUX LOT# v= & .01
137S CLASS F70- “y* NOTCH CHARPY TMPACT @ 0°F.
EMIIK F7A0-EMI 3K FT. lus. 39.0| 36.0{ 38.
OR F7PO-EM13K -— rat] exe| 38 | 31 |3s
z siear | 40 | 40 |40
STRHSS RELIEVED @ B1s0f . FOR 8 W
64,400| 81,400 | 27.0|66.1)| cueMisTRY samf As hmovg
“y" INoTCY cHARPY TlPact @ 0°|F.
WELDED PER 01.01.040 R/7 FT. |LBS. [45.0] 44.0] 45.

HEAT TREATED PER HT-P1-2 R/ LAT.] EXP| 43 | 42 | 43

= & 40 | 40 140

| HEREBY CERTIFY THIS REPORT TO BE TRUE AND CORRECT

Vg ACCORDING TO RECO S HE POSSESSION GF THIS CORPORATION
¢3 W
5 . ——




> @
UNIBRAZE-PAGE CORPORAT!T
205 CLAY STREET. HOX 1Ay

BOWLING GREEN. KENTUCKY 42102 IN19  1502) TRL 566! TrLEX A6 40155 CHEMICAL ANALYSIS REPORT
’ Date: 8-9-84
Shipped To: CHAMPICN INDUSTRIAL SALES Customer's Qrder: 2637

HOUSTON, TX

FOR: SOUTHWEST FABRICATION & WELDING

HOUSTON, TX. S.Ww. Fab. P.0. 84-0597 -
Via: CUSTOMER PICK UP Qur Reqgister: 1300-208-128
- Pallets: 3 g ’ « Gross: 2928#% Nel' 28164

Material: 3/32" AS-25 #2 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/E70S~-3

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 457

.

¥
W: certily that these chemical test results are correct as contained n tha records of the company,
A. Stamps, Q.C. Dept.

This material was manufactured in accordance with the Quality Assurance Manual,
revision dated march 31, 1983, accepted by Southwest Fabrication and Welding Co.
as meeting the requirements of NCA-3800.

si.\\"m' 2 -

Q P‘ A. Stamps, Q.C. Department

2
8Ecy
. MTEL




CHAMPION INDUSTRIAL SALES CO « 6420 Nawigation « P. O, Box 9130 « Houston, Texas 77011 . Phone 713.921.7183

August 10, 1984

Southwest Fabricating & Welding Co.
P. 0. box 9443
Houston, Texas 77011

Re: PO#8u-0697 2ha. !l (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.

-l )
O Ttz

Amos Stiborik

BECHTEL
743

. [=vw
AdOD S2hd
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y. . PO Box 1568 LaPorte, Texas 77571
‘\v‘/ 713/487-6068

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

Lot A Dated QU4
T;ales Order Sheet No. Piece Mark 4J
__Q_:_t_h:n CC-20- AP G- won- LR -PA - |
— 20 -\ 2SO - - \Ool- AR -8 -
\ a0 NS 2CADP-N2 . \oe2 - GAR- YA -
_ Kaesn NSNS - RCAAR- - \oo- €2~ LA~
— e NS-23 - 2CDEAR- R - \oon- Gz WA -

_Qeess ] WA | 3SR CC-2mon M3 en-RW - :

RIPE 4457 |

- —

'
S o (TNE T W

BECH TEL
743

AdOD



PRODU"  ITDENTITY RECORD FOR COATING M/~ "RIALS

(By Seller 7 subcontractor)

PROJECT NAME SOUTH TEXAS NUCLEAR PROJECY
PROJECT NUMBER: P.0./SUBCONTRACT NO: 3-5749
SELLER : CUSTOM BLAST, 2550 Genoa Red Bluff, Houston, Texas 7757

FOR ITEM/AREA :

(By Coating Material Supplier)

MANUFACTURER AMERON PROTECTIVE COATINGS DIVISION
LOCATION - 201 NORTH BERRY STREET
BREA, CALIFORNIA 92621
PRODUCT NAME DIMETCOTE 6 PRIMER
GENERIC TYPE SOLVENT BASED INORGANIC ZINC PRIMER
ORDER NO. 3 7004483 CUST. PO # : 3-5749 GALS SHIPPED: SEE COMPONENTS
COMPORENTS BATCH NO. DATE OF MfG, SHELF LIFE EXPIRES
A, Powder (27 x 5 gals, 108126 3/29/84 3/29/86
B. Liquid (80 x 5 gals) 108382 4/16/84 4/16/86
Provide batch and standard test data for all components.
TEST METHOD A - COMPONENT B - COMPONENT
COMPONENTS ASTM or OTHER BATCH STANDARD BATCH STANDARD
T T WEIGHT-1bs./gal.: 0 Ya71s 58.6 58.6 8.35 8.24-8.64
VISCOSITY-CPS : Fed #4287 1000 200-2000 600 - 200-600
WT. SOLIDS-% : Formula (info only) 1Q0 (info only) 29.2-35.2
GRIND 1 N/A
FLASH POINT : 01310 (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
VISCOSITY © N/A 5
RECOAT TIME : 24 WRS. at 77 Deg. F RlP # 4 4 7
FULL CURE TIME : 2 WRS. at 77 Deg. F / 50% Relative Humidity
ZINC PIGMENT ASTM or OTHER ' BATCH STANDARD
METALLIC ZINC-% : Formula (info only) 69.4
SIEVE ANALYSIS N/A

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

BECky
CE M : 7&361

QUALITY CONTARQL \CHEMIST:

4 SI 0: ("’,’
DATE : May 15, maﬁ _O DATE :  May 15, 1314 D

we- 1130

AdOD




Almeron
Protsctove Costings

Drvesson
May 17, 1984

Purchasing Department
Custom Blast

2550 Genoa Red Bluff
Houston, Texas 775N

Re ference: Purchase Order 35750
Meron Urder 7004482

CERTIFICATE 7F COMPLIANCE

This is to certify that tle following Ameron product

MAercoat 101 Thinner
2 x 50 gallons
Batch Wumber B510844H

was manufactured in accordance with the standard Ameron Protective
Coatings Division quality control procedures spplicable to this
Mercoat product.

RIP# 4457

v . gerry
Quality Assurance

DLB:s

cc: Ameron Houston

74




. FORM 2

CLEANING AND COATING VERIFICATION RECORD

PROJECT NAME . nvo. L ot L b PR O
PO/SUBCONTRACT NO. 3.;#“.;3_ ITEM/AREA

INSTRUCTIONS

1. Use a separate Cleaning and Coating Verification Record Form for each item, [0t or area,

2. Record all readings, tests, and other data in appropriate boxes on this form for the item, ot or area
icentified above. !f an apprepriate box cannct be found, record data under “Comments™, )

4. Provide all impecton and test Cata required by the specification. *fark other boxes “N/A" if the
data is not required by the speeification.

4. Use a separate Coating Record = Part |1 sheet for sach coat applied to the same item, ot or area.

RIP® 4457

Witrem Poin Dare | Time ] Relered I Initials Commenrn

|

AMBIENT CONDITIONS

Scec'd, Ait/Surface Tamp,, ' ¥ ‘.&s = =0 AN, % h. q’\o g..p...,_o',;?

Dry/Wet Surt, |[Comp.Air| Abrasive | Opersnon I~ ¢ -

Date | Time St RH Teme. Ten Test | Permiried

Pormt
' 00 ! 1o '
SRS N EWEWE o rxb e

| ' ' | |

SURFACE PREPARATION

Sutntoate a a 8... 2- 3 . Specd. Surfaca Prevannion Sta: . . it
'u/cc;.!.' I°l¢l Inpecton TaEPe - gra e A )

Resting
Time - Commaenty

Va ? ‘ Piatile

' L N J

mul 1 ' ".ﬁl.‘

Comments Ouno

Date Timae

I

| ——
||| 7499
P

Towi m‘ Reiensed | Imuan | Qe
dewe 1 138 log. e Ll




ot LIV - -\ ‘

Proauet Mnum\ Mis
gateh No. \nn
Teme. | T

Soee é. et 'l‘ﬂ_ﬂu. N
'Muﬂma'aw\n—n- o\ o o —\ "
Thicunesd 1'“ pen
gate | Time Comms '8 Ot rime p—
we | OF wet | O \
ST AR\ W \ ) | Q. \ an ta o \
\ \ - e, |
A \2 lLes \ZI‘

A3 \n'.m\ a.g \
g;} we | ™

ol \ LT
b oons | 23 |




HAT | BD

/ & |
(sex m'r.zr‘\

Y2

THK

\
/399
/ 49¢e @
& ha=s
/. 3 8%/
(SEE noTE® |2
MAE £ 8400

. s Pl
NOTES: (DF-329) (S€E noTE' 12D
(1) SEE SPECIAL BEND NOTES

(2) MIC, WELDING ALLOWED ON .375"W THK. OR LESS, ) .
(3A) MIG., WELDING LIMITED TO ROOT PASS ON ALL WALL THK. OVER .375"W THRU 1.500"Ww.

(38) NO MIG WELDING ALLOWED OVER 1-1/2" WALL THK.

(4) NO E-6010 ALLOWED.

(5) FCAW LIMITED TO 1-1/2" WALL THK. AND LESS.

A6) ALL SHOP WELDS REQUTRE “C" BORES.

(7) DISTANCE BETWEEN WELDS SHALL BE 2T + 4" OR 6", WHICHEVER IS GREATER.
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2 1.0 INTRODUCTION
3
a This report prepared by the Plant Design Staff of Bechtel Power Corporation,
5 Los Angeles Power Division, for South Texas Project describes the analysis
6 performed to determine the dynamic structural response of the main steam
? piping systems. The analysis evaluates effects of the steam hammer loadings
8 resulting from closure of the turbine stop valves.
9
10 The analysis described in this report covers each main steam line piping
" system from the steam generator to the turbine stop valves. Dynamic load-
12 ing on the piping systems can be induced during a turbine trip event by
13 a sudden closure of the turbine stop valves which are located in the tur-
4 bine valve chest. Closure of these valves creates pressure and momentum
5 transients throughout the piping systems, resulting in a significant time-
L varying force at points of the piping system direction change (elbows)
7 until steady-state flow is achieved.
18
19 The purpose of the analysis reported herein is to evaluate the maximum
20 dynamic response, i.e., stresses, displacements, support reactions and
2 nozzle loads in the subject piping systems due to the steam hammer loadings.
22 Transient dynamic force histories were generated (Reference 1) and applied
23 to the piping systems. The response of the piping systems was then
24 evaluated by developing a three-dimensional structural model and perform-
2 ing a dynamic time-history analysis. The worst case loading was assumed
26 to occur for the condition of simultaneous closure of all four stop valves
2 in the main steam supply system.
28
29 Section 2.0 of this report describes the configuration and important
30 parameters of the main steam supply system. Section 3.0 provides a
n general description of the analytical approach used. Details of the
n analysis assumptions and procedures are discussed in Section 4.0, and
33 the results are discussed in Section 5.0,
3
s
36
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; In summary, the displacements and stresses of the main steam supply

. system under the steam hammer loadings are found to be well within the
: acceptable design limits.

] It is noted that the results presented herein should be combined with
. those obtained for other applicable simultaneous loading cases and

! evaluated for compliance with relevant criteria in the ASME Section III
: Code (Reference 2), and the PSAR/FSAR of the South Texas Project.
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1
2 2.0 SYSTEM DESCRIPTION
3
e The main steam piping system for the South Texas Project consists of four
s (4) main steam lines designed for the primary function of delivering
¢ steam from the steam generators to the turbine. The piping systems
’ under consideration, support locations and orientations are shown on the
s following drawings supplied by the South Texas Project:
9
" (A) Main Steam System MS~-0l Stress Isometric No. 1-R-0505-2
"
12 (B) Main Steam System MS-02 Stress Isometric No. 1-R-0506-5
. () Main Steam System MS-03 Stress Isometric No. 1-R-0507-4
14
- (D) Main Steam System MS-04 Stress lsometric Ne. 1-R-0508-2
J
1% (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)
18 (F) Main Steam Stress Isometric No. 1-R-0004-F, Sheet 2
19
(G) Main Steam Bypass (MS-2) Stress Isometric No. 1-R-0005-L, Sheet 1
20
24 (H) Main Steam Bypass (MS-3) Stress Isometric No. 1-R-0006-I, Sheet 2
2 (I) Piping Fabrication Drawing Nos. 2G369P-MS-1001, Sheet 3, Rev. 1;
n 2G369P-MS5-1002, Sheet 2, Rev. l; 2G369P-MS-1003, Sheet 3, Rev. 1;
24 and 2G369P-MS-1004, Sheet 3, Rev. 1
25
26 Pipe properties and support stiffnesses used in the computer model were
27 also supplied by the South Texas Project (References 6 and 7).
28
2 Analysis of each main steam line was divided into two independent problems,
30 separated by an anchor-containment wall penetration. The two different
n problems are:
32
33
34
s
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1

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

? bypass lines to the condenser. 3

8

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

0 a mirror image of the main steam line MS-0l layout with identical pipe

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

12 steam hammer forces was performed for thcse two piping systems,
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3.0 METHOD OF ANALYSIS

The analysis to obtain the structural response of the main steam piping
system following the sudden closure of the four turbine stop valves
consists of the thermal hydraulic analysis (Reference 1) to obtain force
histories acting on the piping system, and dynamic structural analysis
to determine response to these transient forces. Since the distortion
of the piping is relatively small, the interaction between the struc-
tural response and the fluid forces is not significant, and the overall
analysis can be performed in two distinct phases =— thermal hydraulic

and structural analysis.

The method of analysis consists of the following steps:

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

Performance of the thermal~hydraulic analysis using program
GAFT to determine transient state histories at discrete locations

throughout the piping system.

Integration of the transient state histories to develop force

histories applicable to different sections of the piping systems.

Development of a lumped mass structural model of the piping

system.

Utilizing program ME~10l to perform the structural dynamic

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

Steps (A), (B) and (C) above comprise the thermal-hydraulic analysis
phase discussed ir Reference 1. Steps (D) and (E) comprise the struc-

tural analysis phase which is discussed in the following subsection.
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1

2 3.1 Method of Structural Response Analysis

3

e In order to evaluate the dynamic structural response of the main

s steam lines due to the transient steam hammer forces, a time-

6 history analysis was performed. The time-history analys's is based
' upon the normal mode superposition method using a closed form inte-
¢ gration technique for the evaluation of the responses associated

9 with each mode. A finite element model consisting of lumped masses
0 connected by three-dimensicnal elastic piping elements was developed
" to represent the struct :ral piping system. The lumped mas es cor-
" respond to the data points which were located at carefully selected
3 locations in order to adequately represent the dynamic behavior of
1 the system, and the beam elements were providec with elastic pro-
g" perties equivalent to the actual elastic properties of the pipe.

16

" The time var-ing forcing functions, representing the transient

8 g thermal-hydraulic forces developed as described in Reference 1, were
19 applied at the locations of direction changes in the piping model
20 (elbows and tees). Location and direction of these forces is sche-
2 matically illustrated by arrows in Figures A2, A4, A6, A9 and Al6
2 representing forces on MS-0l, MS-02, MS-03, MS-04 and MS-Common,

2 respectively. Each of these forces represents the net unbalanced
24 force per pipe segment between two elbows. A positive value indi-
2% cates a force acting on the pipe in the direction opposite cf the
26 steady-state flow (Reference 8).

27

8 Bechtel's proprietary program ME-10l, 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
N F. Finite element modeling procedure allows to write the equations
R of motions of the system as a finite set of the following simul-

n taneous ordinary differential equations:

34
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1

: Mi(t) + Cu(e) + Ku(e) = F(e)

3

4 where M, C and K are the system mass, damping and stiffness

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

6 of the externally applied loads. 1i(t), G (¢) and u(t) are the

? structural system time dependent vectors of acceleration, velocity
8 and displacement, respectively. The solution to the above equa-

9 tions is based upon the normal mode superposition method. A

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

" sented in Reference 4.
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1 |

21 4.0 DISCUSSION OF ANALYSIS

3

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

¢ following figures:

6

’ MS-01 Figure Al - Inside Containment

s MS-02 Figure A3 - Inside Containment

’ MS-03 Figure AS Inside Containment

" MS-04 Figure A7 - Inside Containment

" MS - Common Figures 9

12 through A; 5~ Outside Containment

13

14 These figures show the piping layout of each system, location of the
15 structural nodes (lumped masses) and location of supports for the piping
16 systems, The integration time step for the time-history analysis was

17 selected to be fine enough to include accurately the structural response

18 to the highest frequency components noted in the load history. For all

19 piping systems inside the containment building, a time step of .00l

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

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

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

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

2 with maximum frequaency of 76 cps. The structural response was analyzed

2 for a minimum duration of 1.7 seconds and 7.5 seconds for piping located f
2 inside and outside the containment, respectively.

2 |
2 Since in all cases the transient shock loads reached a steady-state condi-
2 tion at much earlier time, it was reasonable to expect that no significant
30 excitation of the system could occur after the time period analyzed; and

" that the structural response has been accurately obtained.

2

32 For all analyses, a critical damping value of two percent was used for all
34 modes of piping system vibration. This is based on the recommendations

s of Regulatory Guide 1.6! (Reference 6).
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2 5.0 DISCUSSION OF RESULTS
3
4 The results of the dynamic structural analysis of the main steam lines
5 are presented in the following appendices:
6
? MS-01l and MS-02 Appendix B
8 MS5-03 Appendix C
9 MS-04 Appendix D
10 MS -« Common Appendix E
"
12 From the time-history analysis of each main steam line, the maximum pipe
13 displacements, stresses at all nodal points, support and anchor reactions
4 were obtained and are summarized in Tables B.l, C.1, D.1 and E.] for
15 M5-01 and M£-02, M5-03, M§-04 and MS - Common, respectively.
R
17 To facilitate 2 realistic combination of the containment penetration
18 loads from both sides, the following figures provide the time dependent
19 load plottings for each penetration reactions:
20
2 Penetrations M3 Figures B2 through B7
22 Filgures E2 th-ough E7
2 Penetration M2 Figures B2 through B/
24 Figures E8 through El)}
24 Penetration M4 Figures C2 through C7
2 Figures El4 through E19
27 Penetration Ml Figures D2 through D7
m Figures E20 through E25
2 .
0 Caution should be taken in combining the penetration loads because two
n different global coordinare systems were used in modeling the malin steam
n lines inside and outside cChe containment building according to drawings
n provided by the project.
3
» The peak responses of the ma'‘n steam piping svstems are summarized below!
36
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M5~01 and M5-02

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

Maximum pipe stress is 1860 psi at data point 54,

Maximun support reaction is 24,434 1lbs ac data point 18A

M5-0)

Maximum displacement is .043 inch in the =~y direction at data
point CO2E,

— e ——

Maximum pipe stress is 1382 pnal at data point 1B,

Maximum support reaction is 18,445 1lbs, at data point 13A.

Maximum dicplacement is ,0446 inch in the -y direction at data
point CO2E,

Maximum pipe stress is 1444 psi at data peint 18,

Maximum support reactiocn is 20,064 lbs, at data point J3A.

M§ « Common

Maximum displacement is 831 fnch in the =y direction at data
point 183,

Maximum pipe stress is 7215 pal at data point 940,

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

The above maximum responses ars considered to be within acceptable design

Limits for the system; however, in order to get a complete evaluation,

the results reported herein should bgﬂcnmbtncdﬁg}th other applicable

concurrant loadings being conaidered for the system in accordance with

ghe South Texas Project PSAR and FEAR.
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2 Some selected response time-history plots of displacements, accelerations
N and support reactions are presented in Figures B8 through Bl3 for MS-0l

o and M$-02, ia Figures C8 through Cll1 for MS-03, ia Figures D8 through D14
s for M§-04 and in Figures E25 through E29 for MS - Common. They all

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

’ for which the analysis was performed.

"

» From discussion with mechanical group, the steam hammer transient loads
0 on branch lines from bypass line 24" MS-1013~HC on isometric Nos.

" 1=R=0004~F and 1-R-0005<L are insignificant during the transient period
12 under consideration. Therefore, those branch lines were not included in
'3 the time~history analysis.
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e ENTER REFERENCE TO INCLUSION OF CHECKER'S ALTERNATE
CALCULATIONS, IF USED.

e PROVIDE ANY NOTES TO ASSIST CHECKING AND APPROVAL

e MAY LISTSTANDARD COMPUTER PROGRAM (SCP) IDENTIFICATION
INCLUDING VERSION AND OPTION USED

FOR INFORIMATICN ONLY
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SOUTH TEXAS PROJECT

@ JOB NO. 14926
CALCULATION SHEET cacno RE 9964
SUBJECT z SHEETNO. B
REV ORIGINATOR DATE CHECKER DATE REV ORIGINATOR DATE CHECKER DATE
0\ p &!MQ_L"”""' © |e-26-85
FOR INFORMATIGN ONLY
JOB 14926

/. ZrsrTRODYCTION!
TivE SECornDARY SIDE OF EACH STEAW) G-E~ERATOL /S
PROVDED wiTH & SAFETY IRLVES /NS VALLED oW
Elcm pIRins STEA™ JERDER. THIS ehceveRrion
PRoOVIDES TME -—Mus.,-r’,{%: FOR TwE VALVE

INLET (Fy) Awmd VALVE DISEnARGE (Fy).

2. /esﬁc.céuces *

1y Stress Keport
Diegey 3767 R Main Steam S’.F}, Valvg SR-_376-15

Bechtel g ¥ 1492c-4034 -cleaz-AD]
Orener s document ¥ SR -378 - 15 Rev O

(2) Bechtd’s Ms MainSteam drawing #*
S 35 P-MS-G46 Sht o3 Rev?Z

(3> Vaive Drawing ® Rechtel’s loa®
Dresser’s Ne.

AN Clol2 Swrakevd (4926~ 4034 -0lc04-BDL
aN Col2 st RevB 14926 4034 LP0C~ADL

(™I
Q)

@) Ppe Line lish 5L22996m| Rev 9
(5) Awmse 8311 -1973 fepemdix I, WinNTEAR [975

ALDENDA

(6) THERMODYmA™IcS Ry Vaw WwWyrien, & J.
" Jorn wWitey & Som~s Zme

(7) CRANE TEewwn CAL PR EL MO & 1D

S$TP 1310 (7/84)
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SOUTH TEXAS PROJECT

JOB NO. 14926
CALCULATION SHEET carcno. RE 9966
susscT ____ SEE THE covER SHEET SHEETNO. 8
REV ORIGINATOR DATE CHECKER DATE REV ORIGINATOR DATE CHECKER DATE

O |  Mge— 635 1] phad Ard - | 6-2-45

FOR INFORMATIGN GiLY

3. DEsien DATA: JOB 14926
— Il
Vawve » | S/ize SET MmEssure Frow s ATnG | Remenk
(Ree 3p) PSIG Ag_&' Bvd Temz F
I é Wo 1325 Lo3284as1c?| S585°F
(ReF. 3 b)
2 1315
3 | 308
4 1295
5 ' 1285 ! ‘
NOTE :

FoRCE AwALYSIS Fow VALVE #1 i KE DonE. FecEs
CRTAINED FREOM TS MAdRlLYSIS Wit AE USED Fot BiLL “TwE
VALUVES 1~ THE MARIN STERA PiPin G STR&ESS Aos ey s

4. oot AriRLysis:

WHE~ THE sét-‘-try VARALVE /1S Alow NG, A S1Grt FICAITLY
LARGE REACTIOn Force (STEARDY STATE) "Fp' 15 RerinG

On TME DScmAtok PIPE . [w ORIER 70 AV0iD UNDELRAVLE
STRELES [N THE PAPING FwiD THE MAIN ETEA MEAIENR
VALVE ConNE@TION, THE DBSIGN SPOW/N o THE Foclow e
PRUE IS UTICIZED, Tris DESIGN IHELPS TRANSEER THRE RAEACTION
For-c& 'Fn." To THE SUPPATING STRUCTURE “TwRU FPISTON

“THE mE THoDoLOGY USED For CALEULATING TRAnIENT

Fome&s Fy & R, , 15 BASED o~ SiMPLIF/CA TION o TmE

Fiow Proe€ss. [ &Fy DO NoT REACH MA UM AT THE

SAWME TIME. HAJovER , TIEY wite AE Cor i/ DEA&D S mULTANENS
AT

IN CoECkinl STRESES \THE & EXTRUION,

STP 1310 (7/84)
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SOUTH TEXAS PROJECT
JOB NO. 14926
CALCULATION SHEET

SEE 7mE CovER SHEET

caicno RE 9366

SHEET NO. 4

SUBJECT
REV ORIGINATOR DATE CHECKER DATE REV ORIGINATOR DATE CHECKER DATE
0 ML 4-25%5 AL | o 28
| FOR INFORMATION ONLY
ME THODOLL G Y JOB 14926

Atp‘

bLEtge

-
(A

Lag

= Lee

FOR TnE ineET PIPE A-8

t AT THESE LOCATIONS /S

WHERE LAB IS THE DisTANCE
QETWEB~N A kB, SimicARLY, FrL
Tk DiscHARLE PPE B-C

SAcETY VALLVES OFEn T0f &F THE
VARLVE LIFT /N 40 miLissconD,
(ﬂeﬁ..{ Couc # | oF 3 oF APrEnDix A ).
TusT PRox 7o VALVE oPEmin G [ THE
SrELD Flow A7 PomTsS A, B Aid © /5
ZERD v THE DIRECTION SHOUWN. WimEns
THE SAFETY vALUE PoPs OPEN , THE
Frow AT THESE “THREE PoinTS INCREAES
GRADURLLY UNT/IL STEADY-STATE ~iouw
1S REACHED . IT SHouLd BE noTICEL,
Iow s VER , THAT DURING THE TR A SIENT
Wa» Wg > We . Trs 15 oBVIeUsLY DUE
To THE TIME REBUIRE) For THE
STEAM TO TRAVEL frRem A TOR ToC.
SveE FrLow MmeiAaTion «//TH
TIME 1S rNOT ARVAILALE , THE
Ftow RATE — TIMmE RELATION /S
ASSUMED L 1nBRAZ. . THIS |S RPPLICAHILE

AT ALL THAREE PoinTs , wAmELY A B, k.
Te VAR IATION OF Biow RATE W wiTH TimE

L

TP PP?

Wa Frow RATE AT A’
Wa Flow RATE AT ‘B’
: Frow RATE AT C'

We

FIGURE {

Samow~n BELow)

. ,5;.

Frow RATE
»

.t.

—

TRANSIGNT STATE  STEADY

STATE

40

Timg €
MiLL! SEconad ]

STP 131C (7/84)
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SOUTH TEXAS PROJECT
JOB NO. 14926
CALCULATION SHEET

carcno. RE 99¢¢

SUBJECT SEE covBA SHEET SHEETNO. 2
wEv ] ORIGINATOR | DATE CHECKER BaTE | REV | ORIGINATOR | DATE CHECKER DATE
o | e 4-;;49;&.-—1!.&' @169

kS
wrere Lpec IS THE DiSTA~NCE LETWEEN BLe. Vo

/IS TmE Sonic VELO

erry AT THE ORIF/CE. Zy 75

ASsumED THAT VELOCT! 7Y mCREASE DJE To I/INCREASED SPEC mere

Vo LUME 13 MINIMAL. LOWER vELOC!'TY) (™ wite GIVE

10
n
12
13
14
15
16

m”

TwE Feow PROCESS

S ON THE Mot 1EL

DI BGr rvrr)

TWE PornTs 1, 2,3 U é' )

ConSERUATIVE RESULTS.

'8 h

in FreoréE 3.

k'/" P{/‘ Awe D lﬂ./c, Are Given LBy TWE Fodlow/neg:
Ponr A - at Y - :l-
oINT 40 - -
Cao-A%s RS Icang - =
e .’ °
t>/ 40’6*&6 WA = V"M
-_—
o
¢ _..t.:_ W —o
PeinT B t £40 We = 40 W Eg
-
L . E'-
t>2 40 We = Wm =§
(o)
(.
. ‘t b z
CIN [ = t4404‘t5¢ We, + e s
' act40
c
't>/ 40+t5¢_ We = W E

ARHRE Ex PLAINED OV THE NEXT
fACE.

B4 THROTTLING PROCESS

EnTALP” Y

FI&GURE-3

—’s

$TP 1310 (7/84)
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SOUTH TEXAS PROJECT

JOB NO. 14926
CALCULATION SHEET CALC NO. € 95l
SUBJECT SEE covén SHEET SHEETNO. &
REV ORIGINATOR DATE CHECKER DATE REV ORIGINATOR DATE CHECKER CATE
o | me 635U | gt S |20
Poime 1 REPRESENT S THE STEAM conbdiTion AT THE

ENTRANCE oF INLET PrPE

Point 2. Sresm CONDITION AT THE VALWE ORIFICL INLET, THE

'
pre ssurE proP (P, -P. ) 1S DUE TO THE FRICTIIN LOISES IN

THE JttEF PIPE FArdD TrE VALVE PRSSAecs. VELociTy oF

/
STEAm V[ IS SLiGrTLY LARGER ThAw V DUE TO /NeREAIED
SPECIFIC voLUmME.

PoinT 3 IS THE STEAMM ConDdiTier DIRECTLY AF TEAL ExmANSION

TAKES PLACE IN THE VALVE THROAT CoRIFEICE) INERE PrRESSURE

’

Drors Frem B To Foy. THE CRITICAL PRESSULE B,z0577FR
Foat SATURATED STEA™ (REFrerem~mCE & p 373 £d 13948). Due

TO EnTHALPY DAlP, THE KNETIC ENERGY /NCREASES Arid THE

»
VELOCITY AT 7sis womr 15 Ve |

DoinT 4: REPRESEMmTS THE STATE OF STEAM DIRECTLY CHE~ (T STALTS
FLOWING THRU THE Discranse PIPE NoTE THAT THERE IS
NO EmrwALPy DRoP. THE PREssurE Dist Fraom FPea To Pe (5 Jué

To I/NCRERBSE OF FrLow AREA ( THROTTLING PrRoecss). THhE

s
VE LOCITY ofF STEA™ 15 @omsTawT AT Vo Sineh TiE /nchepss

GG
N FLOW AREA IS SUBSTITUTED GyAJPG.cunc veL umME |

PoinTS: Sveam Condirion AT DiScr Arsk TO THE sSTREK, SLigrT

pre ssune Dref (FPa-Ps) Due To FRicTon Loeses /~ THE

DiSesm ARGl PIPE Rnd SLIGHT InCRERSE |~ HELOCITY DUE T o

reenee seecimic voome. EOR INFORMATION

$TP 1310 (7/84) JUB 14926
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SOUTH TEXAS PROJECT

JOB NO. 14926
@ CALCULATION SHEET cacno Re 3946
SUBJECT SEC CovEL SweET SHEETNO. — 1
REV ORIGINATOR DATE CHECKER DATE REV NRIGINATOR DATE CHECKER DATE
o | u¥ & 358 | oA S | 62685
poermns re £, ¢ 5 TOR INFORMATION gLy
. JOB 14926
Fok THE 1reL 67 PLPE A-8B 7Tre TEANIENT [ercE ~, Ar TimE C /s
GIVEN BY THE RELARTION .

Fy = Wa Va - 0'\/5 Va + ARBAL —(1)
7

IIIMERE THE FIRST ArDd SE conD TE2ms REPRESE T THE CIon Gk

IN @R MOMENTUM Frid TIE THIRD TERM /S FRICTION [FoeCE. Trre]

EoamuLa (5 BRASED o [FoORCE ESULIARIUM ON A CoNTROL

VOLUME v TrE INLET PIPE,

Va=V = Wax

AL
VB s U.Vsl-’é A U.\/. S \/.\fg Vi
A Al Wa

NOTE THAT [N THE ASOVE EQuURT/on Ul-'; 15 /mssSUmeY EQUAL
Teo 7. Si~ecE L97’_ IS SLIGHTLY LARGER TmAw UL Tws
AROVE ReSUmPrion RESULTS IN LARGEAL Fv, SEE £8.14.
THE PressumE Derer DFPag 15 Givam BY

APaa = ©0'00c0003B4 - Las l’:/A\l B (&F.?)
dt

WHERE {’_., Fricrion FAeTOR

LM s Eau,wcgs.ov‘r LENTGH OF THE INLET Lioe inel/ding
INLET LOSSE S Ard VRLVE LOSSES,
~TMHE MARKIMUM TRANSIEAmT EFORCE |M ThE iNLET PIPE AB, R~ 13

DevEcoPep AT = 40-Atag. FV IS ALuAYS i~ THE VERT/ICAL

LDoOwn «ARD DIRECTION.

STP 1310 (7/84)
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SOUTH TEXAS PROJECT

JOB NO. 14926 ,
CALCULATION SHEET catcno. Re99ée
SUBJECT SEE CovEA INET SHEET NO. 3
REV ORIGINATOR DATE CHECKER DATE RE ORIGINATOR DATE L CHECKER DATE
o | 6-2‘5'5"’4&1""‘“’(" 62645 '
JOB 14926
FoR THE MHoRIZONTAL PIPE B-C , THE MoRiIZONTAL F%-“,FH, 1%

CALEULATED o~ THRE BRNS oF Fortce BALANCE O~n ConlTROL

-

VoLUME Int THE DiSCnARlLE Pio&. [Fmn 15 &ive~ &Y,

- . - . .
\'—ﬂ\_/ W Wi R P
— — T
O) ©)

TERMS in (D REPRESENT CHAMGE 1nv MOTVENTIN

TELMSE N (D REPRESENT CHANCE IN PRESS G FoecE

Term (B REPRESE~NT THE FRicTON Fert @€

WHELE Pe IS THE Ex/¥ PRESSURE /™ THE DiscrAaRsE PIRE

AwD 15 CRALCEULATED Freom REF. & Mp 5 Sive~n £Y

P = Wm (b=t) [2(ho-a)J
Ae b 9e (26-1)

= AcTuAL MASS Frow RATE Lb»./m-‘
= EXI1T PARER o= DiSCrwtirk& pPire
STRlnsRATION BruTHAMPY AT INLET e Ve LvE

= 77% ft-4/p¢,

= 25'} Fuwt WET STEAm Frem (EF. 5
= h

ODPac. = o0-0cocoe336f Lae Qéz Ue
FH

|Re 15 THE SPECIFrc vordméE AT EXIT

Fry Wice BE mARimUm RT €t = 40 MiLisEco~Dbs

STP 1310 (7/84)
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SOUTH TEXAS PROJECT
JOB NO. 14926

@ CALCULATION SHEET carcno RE 9966
sussecT___ DEE (COVER SHEET sneeTno. &
REV ORIGINATOR DATE CHECKER DATE REV. ORIGINATOR DATE CHECKER DATE
o | mw §- L0 | phod AL |G- 26-85
VE~NT s
_1#._1,__
=SsrETY VALVERVENT , ovac. Lot If
StAeK DETRILS 1.375"
0“\“ /_]M: 45.625 3 -
FOh it | - : ‘
FO“ \“ 08 14928 . a3 e F 5,¢ .
2662 — N1 < S L a
C&s;_ {1 PruE 2.¢§ | L_ 4
sec.3 |
; 335" l
901 oD | ‘_L_,
6 ID} A
’ |

oD ;
_Mﬁl’lﬂlé‘——
¢ — | —1D

_L.r.

—& M.S. HEADER

NID= 26 975"
t =35"

P

P=11-188" , E sl OB
H

-
-

6056

SUPPORTIN &
STRUECTUKE

FreE (5 eALCULATED Fort MAY. SE7T PRE SSURE .

Ser pressuné Fi = 1325 pPsiar

WLET PREISURE To saFrsTy vawve | Pl

'P( ="O3P_‘ 'f'PA

- Jo3n3W+14T = 1379 -5 ¢34

B! Max INLET JRESSURE AT LALsStl Poi~NT »1
P . SET GAUGE PREsiunE P5iG

3./0 3 Aeccumide AT onN

Pa : ARraoesPrbic. PRESSUAE PSlA

pPisToN

$TP 1310 (7/84)
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SOUTH TEXAS PROJECT

JOB NO. 14926
CALCULATION SHEET carcne Re996e
SUBJECT SEE _cCovEn SHEEY sweeTno. 1O
REV | ORIGINATOR | DATE CHECKER DATE | REV. | ORIGINATOR | DATE CHECKER DATE
o Y Cad —E&—-‘H C | e-2e-% L

Fv

Wa
Wﬂ: 0./»0

= T EAS

tas

= WaVi -

W. v" -* APAQAL

F ~
- WaVi We DFas A .
= = - + A8 ML
o <‘ Wﬁz)
s b’.f.‘i’i.(,.. (4o—tn\t + &Rg AL — (1A)
4o0*
=Wm AT t= 4o-taa

= )l k1032845 x/o%‘“ CREF.S)
= 318-4¢ Jom/ce,

INLET PI1PE SIZE

rp=¢" = A

T =

P, = 1379 = Psiq
585 F

hy= 1175.2 Btu/g,
% = 03072 ‘ct’/lb

e 2926 n T

SvEem conbiTion CASSUMED SATURRTED JRT

JOB 14926

vELOCITY AT PoimnTHl
Vi = y.-f—l?-‘-'- Ry = 303.44;0-30721'44
- £|1 = Liz X jeco 335 X lovo _s.¢ ;22
12 Vi 2% 4985

FOR INFORMATION QNLY

caccuLiTion of F/
SUBS T/ TUTInG Fot. Va, Vaﬁl/l Aar t= 40-tag i~ EQ 1

STP 1310 (7/84)
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SOUTH TEXAS PROJECT

JOB NO. 14926
CALCULATION SHEET sacc no. BE 9966
SUBJECT _SEEL COvEA INGET sHeeTnO. 1!
REV ORIGINATOR DATE CHECKER DATE REV QRIG!NO.TOH DATE CHECKER DATE

o | as - kI | cuts

! chteYLATion oF AFag FOR 'NFORMAT'GN

JOB 14926
AT P= 13795 Psia , >=5¢sF

U = 0047 co~nTs Pose e ReF.7 A2

Reyntoeps w~o. |, Ke |

Re = €31 x Wa ¥ Béde = &3 %318 4br3éoe
olt 4 éx ©049
. £ =008 (RF7 A-25)

ENTERANCE LOSSES

Le :.(K %D)/{'

A
2260 bxo 0l5x% (779 (3éoox318-4¢) x0 3072

6y

- 4656 Psi

WHERE K = O UG OMNTHE BRSIS oF gi - é_‘.a_’s - 02233
(REF7 A-27 * R
(23-975-7)
= 26975 P
Le = o4d44xb = 15 £t - "
2% 0018 _—
5 = 03672 Gt;/l.b
'
= Lia - 35‘; = ‘ /
Lgp = Le+ L2 = 15+ 222 = /779

- / - p
APg v 22030 Cxf Laa(36e0 Wa) xl™ (Rer.7 3-2)

Oisd

STP 1310 (7/84)
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SOUTH TEXAS PROJECT

JOB NO. 14926
CALCULATION SHEET carcno RE9966
SUBJECT SEE cov€M SHEGT SHEETNO. [ 2~
REV ORIGINATOR DATE CHECKER DATE REV. ORIGINATOR ] DATE CHECKER DATF

o | a 4 |t 6-26-%

/
Va = _V: = [223¢ ”°‘“)7A (ReF. 5)

eI
= [ 2%32:174 %778 16 (11goe. 1= 25:)]/1 .
@)

= 1488 46 ft/see

"
Ve REMmABIN S CorSTART PSS ExPLAINED in PoimT &

RABSOLUTE STATIC PRE SSHE A PormT 4
. /

= Wa , b=t , 27 Cho-) 7 /2 (kee s )
Re b 9(26-1)

/
318 -4¢ (//-/) . 2% 77816 ( 18O 16~ ZSIi]/L
<
7854 t [ 32174 (22-1)

| 7053 Ps/A

Ae (5 BASED O~ DISCHARGE PIPE SBE oF 10’ t=o0 365"

Pe = Pu- 147 = 170:53-/47 = 155.83 Psig (ﬂfF-SJ
cAacevLATion eFpfae
A7 P4 =|70-53 PsiA, Awd SATURATED sTEAm T = 368°F
A= p o182 (ReFc7? A-Z)
_ " Vi X 3éoo ; |
Re = &:3/ X Wardboo _ [.3/ x 3184613600 sl
A A 002 K 0'OS2

-F; ool ( BeF.7 A-25)

Uy = 26738 /Lo FOR \NFORMM'\DN ONLY
)

08 1 4926

STP 1310 (7/84)
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SOUTH TEXAS PROJECT

JOB NO. 14926
CALCULATION SHEET cacno. RE996¢
SUBJECT SEE cwNER SHEET SHEET NO. (3
REV ORIGINATOR DATE CHECKER DATE REV ORIGINATOR DATE CHECKER DATE

-,

= e | 6 S| b I (o258 3

usinGg EQ. 1A, wWE GET

FV - WA Ve (—l"' 40~ tA‘)"’) +‘AP‘¢%4‘

7 4o
= DB 4ér 4985 —(40-5¢\*) + 465612728
22-174 W L T )

B4 s. e e
| 2 gé + 1315.73 ;\T‘UN uNLY

260/ Lhs FOR INFO Jx‘ 14928

Use DLF =20

Fyp = 26c)x2=.2202 Lbs

CALCULATION OF FH

EQ. 2 GWEs TME FanmUlA [Fok CALEULATING [~4

Wa Ve We Ve, We
Fﬂ B s o N’ Fe Ae — — PeAe + APG Ae
& g w, Wim N

Fe. 1s CALeULATED AT PLPonT 4

V: = \/4 SELE EXPLAWNA TON O POINT 4 STES P XTI ES

FH 1S mAxitMum AT t== Ao MiLe!sEcarads

Wg"—' WA=W-

V:fc_ - oo 0\./m
t‘¢*40
Frn = W"Vf—él- >-1*-f’e."‘e.(_""—k W‘ + OPacAe
t,,c-ut.o We/ i,
( ( _M._/ﬁ_l_/_"_ -+ PQAQ_) "y AP4¢ Ae_ w—— 2A
ta.c+4»o #

$TP 1310 (7/84)
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SOUTH TEXAS PROJECT

JOB NO. 14926
CALCULATION SHEET catcwo RS 9966
SUBJECT SELE COvER SnceEy sweerno. LY
REV ORIGINATOR DATE CHECKER DATE REV ORIGINATOR DATE CHECKER DATE

O pur |6 35rs|padttd | 6-2%-85

=46 &as”
336w x 0014 % Las gaeoon‘a-‘*‘)zﬁznu .
2% (10-02)°

AF,s =

623 Ps/

Las ! .
t“ - t‘s = ';- » o‘: = 45 625 " /1000
Ve I3 /488 wé

t45 = 2855 Miuseceps

SUBSTITUTING IN ES. 2A

Fn = <z-$>: ) (_ 318-4c 148826 /55.83)(7!-5‘9 2
2:55t40 22 1M«

é23x78.5¢%

= 21057 Les

AsSSUMING DLF =2.0

Frup = 21087 %x 2= 421 Lbs

FVp = 22’02— lbi

ONLY
£OR INFORMATION

STP 1310 (7/84)
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SOUTH TEXAS PROJECT
JOB NO. 14926
CALCULATION SHEET

catcno. RE 3966

SUBJECT o SEEL COVvEL SMEET SHEETNO. /2
REV ORIGINATOR DATE CHECKER DATE REV ORIGINATOR DATE CHECKER DATE
0 | pow ey | bar-ag [ M52 l6-20-36

LALcvLATIONS

Fo

PIsTornd = T RssemaLY

4~

/
/

Fe =

e 3/8" X 26 "¢ s TAC<

2783 LES

278" R AL

. SEE DETAIL 3

TYA.

- "R

C oL e
l
."L"

1 | %
S
.’0
- ) — [~}
s
o

CNAMFER ~

./V;

-

DETAIL @ '

}:_r

L5 CHAMFER (TYP) 4PLCS

TYP

S$TP 1210 (7/84)
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SOUTH TEXAS PROJECT
@ JOB NO. 14926

CALCULATION SHEET carcno RS 9966
SUBJECT SEE coveEr SHEET sweeTno. L6
REV OROOINAYEN DATE CHECKER DATE REV ORIGINATOR DATE CHECKER DATE

o | A gol |ear-ve [uhettd |6-2-86

STRE SS CrECK EFot £/58 TON

FR= 27%/3 ¢25S

I, ContPRé s51/ STRESS IN THE FPIsTon
CompPRE 51 /5 AEA = (9,02_ 'z"'/s>)(’ &

(9.97_- 2% /5 -r) x 1"

97+ 8:¢7
/834_ /rlz

I

1

OamPREZ.IVE STLESS = 2783 = /5/.5 Fsi
/834

..
- 187 P/ &£ 2860 T ok
($e seT. &)

° SPEAN STAEES 1 THE STACK BdoTraery FLATE

S HEl. frlEA vl 7" THIEK STREK CoT7Tym P LrTE

- (I-H-w;'-pl)x; + (g67%8 )"

L ﬂ _l-l""("r/") = 38.68 =
miEk
'
lA Qev"J
NI
SHMHEAL STRESS = 27%13
38-¢¥%
’ “
FOR INFORMATION ONLY = 7/7 7/ < 0wt r3120™

JOB 14926 oK |

STP 1310 (7/84)
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SOUTH TEXAS PROJECT
JOB NO. 14926

CALCULATION SHEET

carcno, RE99¢¢

L
= (10(4-38)x7 4 x 434 X(42

I 2
2 1z i
(136 + G(.87 + 0.81) =76.28
’ e 4 -Z,’75'7Z . 3
Y Irx = b z'—_—/&-BZ] 2.0
3 ik
(ongt of Gl b (B 2GS (rrr
AlSurnm € 4¢¢#/W as Ca-nh/u/e.Y
’
0‘0 K - 2-/
- 6.S
P /_fé o _}_(_é n _Z-_lzﬁa_,;_ . .72
Vxx L&)

SUBJECT SEE covER SHEET sweeTwno. L2
REV ORIGINATOR DATE CHECKER DATE REV. ORIGINATOR DATE CHECKER DATE
0 | wH Pasr | 63545 M%&-r{
g
O «'
N i
Nl o
Y I ¢ -
QQ‘\ el '-i-gé-)mu———ﬂqeq '
< o|F z
— o —C=1'=  —
|
: ‘ |
3 q0)’
T e (967 4 2242 \
Iz t P
|~
« 15+ 077 = 7572 @

# 3
34,0.5) X e+-67202
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SOUTH TEXAS PROJECT
; JOB NO. 14926
CALCULATION SHEET

suscT _____ SEE COvER SwElET

carcno. KE 99%¢6

SHEET NO _ZE___

REV. ORIGINATOR DATE CHECKER DATE REV. ORIGINATOR DATE

CHECKER

DATE

o .p./’asn)ﬁ/ 6'““8&"‘4' FUAS

S ® & N e O s w N o=

'"BEEEEEEEE R A

fo7 ’(% : €72 {IA/:W’ 18.86 >> 152

cHE ¢ K g CRITICAL BucKlING

(xl.)" (e 7»2.)1
F s 2 I - - F L d /- <
acY = /3 [ - ] J '}3/[ 2)(/’0.’)%

o) .

/ﬂ’ (zxg/s‘xn%o) s 130.3
Fy

WELD DesIGH: ("

J Snt. 1S

weld bebom 11 herigomtal A& Vorticat T PL

s
Ferce FR= 27813

Assume 300 F XS/ KSi

o K

]K 5.8

“

a
-
il
o
b 4

Z
IOMJM of weld - 6x4.34= 3472

K/
or ferce fﬂfﬂcl' = _2_2_-__@2' 0.8 '

0o wf,]e 1;1,J £ m/.e = 0.063
o7

3472 &
O 3 If _1_‘14.1:1?

ASfumeq A-36 Mater al FOR 'NFDRthnuN UNLY

JOB 14926

K5/ K,
s ?/3 [/ -00!3 ]x}/.g . 2/-07)/~f¢
L7 4

y f,a‘ see Dgfa..f )

HO.90101 (10/8 1)




SOUTH TEXAS PROJECT
. JOB NO. 14926
CALCULATION SHEET

susset — SEE CQrEA SHEET

CALC NO.

Re 99¢6é

sweerno. L9

REV ORIGINATOR DATE CHECKER DATE REV ORIGINATOR DATE

CHECKER

DATE

0 | wafunf - 2695 | pbASd" o2

¥ ¥ S K YH YN Y XN RYNNYYFE I EEES S T F e v s wn o

-
whige veqd = 2B . o0.053

‘707 x|
S
yse f/,‘ p//J m;m, Yu;/d »f,e./ 415‘”
Weld i f ande o * Verticaf PL

l-ema?f D{ M/Jo 4X6-=Z4«l
Ferce f-ramf{eyr&/ %/oqj‘c EIS w¢/4’¢ 728 s 13.9

MK

CALCILATIONS Fot AR ins STEAw MHEADERZ

</ K
l.. /‘YC( /lll = %Zé - 005:
i ’{m/ﬂ_f Jc_,\cmsﬁ\ ofwbu.
0.54 %
2 wre regd @
f Y ..707XZ/ -0.0¢
oY
L
0-56 e 0907 Goserm$
*4 %38
use 4° fillet weld
ConeLusions
| TmE STACK DESIGN 1S SIBED comtEcTLY
z- Frp & F,J; SHOULD HE Con~nsIJCAES SIMULTANECYSLY I~

FOR INFORMATION CNLY
J08-H4926—

HO-9010Y (YO/BY)




Hayward lyler

PUMP COMPANY

SECTIiON:
2.3.8/1-0

Page: Appendi: 1 pag
Date:

-

Load

Design Pressure
Gland Pressure
Test Pressure
Design Temp.
Q-Rated

Q-BEP

Suction Pressure
TOH

BHP

RPM

Pump Weight
Base Weight
Motor Weight
Class

Supersedes.
Dwg. No.:
SEISMIC ANALYSIS REPORT
Specified Load Load Used in Calculation

Running OBE DBE Bunning

362

/A
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TEST CERTIFICATE

WOSTATIC

FUMP COMPANY //7: J /_ /&5—/
e T CONTRACT
~0/73 &6 ‘g_
EQUIPMENT/ASSEMBLY ssz NUMBER L ATE
So4d-e | d
PROJECT NAME PART NUMBER :
[£¥ 20 % 2 R Da O/~ S06d) ~a o/
CUSTOMER P.0. TEST PROCEDURE DATE
8.3.72/3~1 ey | #3/2>
|
| ITEM PARTS INCLUDED PART NUMBER - | BATCH/SERTAL
‘ ) ; ' £ 0ol
Coainy Crnsy u:rpq?v\gq_esws Or-3 -an/ £924-~002
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-C‘Q‘-u-mll g-‘—\x 2 H - 130 3 kS K-k7)-i&_‘
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TEST MEDIUM . TESTOM 2 FTRE
(o] D WATER® “&  DEGREES F = PS1G
GAUGE NO. PANGE CALIBRATED | 8Y
HTS 21-011 o~ _4op 322 | RP
DEVIATIONS NOTED DURING TEST ‘ '
A
§§A.>
—t
-Ar\m'r'mcsf OF THE ABOVE PARTS TO THE ABOVE PROCEDURE
AL / DAT CUSTOMER DATE
sy 2|
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3R209NS011-D

Maximym Allowable
Nozzle Loads

Nozzle

Conditions

Force (1bs.)

by

F2

Mx

My

M

Suction
Discharge
Suctfon
Pischarge

Normal
Normal
Faulted
Faulted

8000
6500

8000

20,000
16,000
25,000
20,000

20,000
16,000 -
25,000
20,000

20,000
16,000
25,000
20,000




p MP Sc/eTioa

SOUTH TEXAS PROJECT ’
“ JOB NO. 14926 1
(' CALCULATION COVER SHEET SHEET
caLc. no BRECDRcco®4
E TRBLL ANALYS 'S FOR COMPONENT COOLING WATER, JIYSTEM
sussecT B AninoR Lo 020 2 - P L riLe no. N/A :
Cow FUMPIA A FROWM 30 ce - ABRS REALER To 2w PUMP 1B ¢ IC, anD
poe T MoAP e o2 t.No2D DISCIPLINE PSSG
RECORD OF ISSUE .
agv - TOTAL _
~°' DESCRIPTION NO. OF ORIG CKR GL GS CHIEF DATE
SHEETS
COMMITTED CALL. I1ISSUERD
O |ror use SEe ImcRoF cmm. | N/A
LOMMITTEL cALL RKREVIERD bue &iﬂ' %) /
| TO RiOcaTon OF SUPPORTS =2 b / 62 }55 1}" N/A | Jiy
i /s5
' t,T

A

N/A

INFORMATION ENTERED IN THIS SPACE:

e ENTER REFERENCE TO INCLUSION OF CHECKER'S ALTERNATE

CALCULATIONS, IF USED

e PROVIDE ANY NOTES TO ASSIST CHECKING AND APPROVAL

e MAY LISTSTANDARD COMPUTER PROGRAM ISCP) IDENTIFICATION
INCLUDING VERSION AND OPTION USED

This calculation §s for [JUnit 1;Junit 2: LI Units 1 & 2

ME 101 Version: K2

Date Released: March 21, 1985

SNUM Nos.: Vxoe o

Date of Run: &5/28/65 %5/25/85

L VX k-1

* SHOW PROFESSIONAL ENGINEER STAMP, IF REQUIRED

SrP 1308 (7/84)
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SOUTH TEXAS PROJECT

JOB NO. 14926
CALCULATION SHEET CALC NO. RC-0o 24
P, SEE THE COVER SHEET it s 1 OO
REV_| ORIGINATOR AT CHECKER DATE | REV. | ORIGINATOR | DATE CHECKER DATE
R I
P'g / i &
5.2 Nozzle Load Sumary
—— ek /WS
PIPE SIZE & NOZZLE DESCRIPTION 20"
REFERENCE FOR NOZZLE ALLOWABLES s 2o NSO 1 - D ‘
DATA POINT _ 22 S MEETS THE ALLOWABLE (YESNO)_| € <2/ T@(-x)
CAD/FAB 1S0 NO. Sviz -2 mr. 207 hinl np 2o <C™ 'O WAS Local Axis Orientation
JORCES (LB) )
ACAL | SHEAR | SHEAR mm_mmmm_r____
_NoRMAL (P)
NORMAL (N)
UPSET (P)
UPSET (N)
FAULTED (P)
FAULTED (M)
NORMAL LCAIC, -4 22128 ) 2054 2135 152 11748 )
ALLOW Boco| oo |Fooo 20, 0ealZoce 20,000
UPSET CALC. \jr“\-u\_\v
N/ e ——
FAULTED LCALC STo 724017014 224411524 S80|
——B LI e el c.cecye.ece CI Al & ceel-r e
LCALC .
NOTES:
1. Fv = SRSS of two shear camponents
MB = SRSS of two bending camponents
2. Fr = SRSS of all three force carponents
Mr = SRSS of all three mament camponents
3. local‘a’is towards GLOBAL X (NORTH)
4& NORMAL AuD FALLTED LOAD con BiraaTion
SEE WEXT PAGE

ST 1310 (77840
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33\182888338283

SOUTH TEXAS PROJECT
JOB NO. 14926
CALCULATION SHEET

RCc-00 B4

sHEETNO. LS4

CALC NO.

susscT SES_TOE foyEs SWESTT
T REV. ORIGINATOR DATE CHECKER DATE REV. ORIGINATOR DATE CHECKER DATE
SN oy fripieres| G2 |el3fesT
5.2‘/Noz’zL.é LOAD S-JMN\AQYL(OM‘V'D )
pDATA PoNT 295
Forces (LB) l MOMENTS(FETI-LB)
LOAD CASE B | P e Ma. M Mc.
AXIAL | SHEAR SHEAR TORS\OM| BENDING BEND!
WELGWT &7 —e> | —-225 | =270 =) '\ 8
THRM | o3 |-2041 |-M1&4 |-\ 7T ase2 |-T24
THR™M 2 344 222 3gs | 2234 (283 ~e2>
@D 327 2S5 45T | 2c85 | 2402 -1 QT
—u@m A e 829|165 |-16eTT 4285 |-c845
THRM S o -2062 |57 -80S | 2868 -4
ThirM G 352 s | 255 | 2266 2267 | ~440
s SRAL. 41> | 281 | 1284|2133 | 52\& 745
THRM T "4'4L'252‘° -2840|-3605| 3744 -223\ |
MRS 2 (s.=.2)" 2200|4025 387215362 s8oT4 2048
sam 2 (S.5.E) 1 T - ) - \ G |
| FALLTED {3709 1240|701 & 2244115242 \88e |
NOTE = Y. NORMA . —=—THR RMAL % WEIGHT
r a
2. FAULTED = THERMAL T weiGHT T (& = . B)
/
- 8AM2 (5.S. B o
4 From MEIOL RUINF VX =3 @, DATED S/ZS/835

STP 1310 (7/84)



SOUTH TEXAS PROJECT

@ ' JOB NO. 14926
: CALCULATION SHEET CALC NO. RC- o234
| soancy  SEE THE COVER SHEET wrmo 1O 2
REV. QRIGINATOR DATE CHECKER DATE REV. ORIGINATOR DATE CHECKER DATE
Y é o lskens | Gz le/t/E]
1 4 V4
2 -
3 5.2 Nozzle load Sumary BEQUIPMENT
. BQUIPMENT/TPNS §_S5 20 ToTP '@ (3r2oinpaicie) ey
5 PIPE SIZE & NOZZLE DESCRIPTION 20"
s REFERENCE FOR NOZZLE ALLOWABLES 3R 202 NSO |-
’ DATA POINT __ 422 MEETS THE ALLOWABLE (YES/NO)_| — S¢Z)  TAc-x)
o | 6AS/FAB 150 NO. EML2 QS P 20T L ing no.20/Cc-1210- wA D Local Axis Orientaticn
. FO; ) -1B)
1w | LOAD CASE L_Fa Fb Fc__IFvor Frl Ma M M Ma or Mr
" AXIAL | SHEAR | SHEAR TORSION| EBENDING [BENDING
12 | NORMAL_(P)
s | _NORMAL (N) )
1 UPSET (P)
- UPSET (N)
( FAULTED (P)
2 | _FAWLTED (M)
| NORMAL LCAIC 22T |20D2 1AsT7S 2082105502682
" Ao | 8cco |Sococo|Ecce 2o0oc0c |20 00020000
ol wemr LCALC. — . S ——
2 ALLLW ’ [ —
o |Fazme Lo 22515713 907 8113 |2acaz]leias
n Ay o oocolioooollO000 Peooce [2sooolzs000
24 Her:\ien
- ALLOW
]
v
» NOTES:
- l. Fv = SRSS of two shear camponents
3 MB = SRSS of two bending camponents
" 2. Fr = SRSS of all three force camponents
2 Mr = SRSS of all three mament camponents
( 3. local'a’is towards GLOBAL —)(('\.QQTH)
- & NorRmAL AND FAULTED LOAD COMBINATIONS
- SEE NEXT paGe
STP 1310 (7/84)
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SOUTH TEXAS PROJECT

@ JOB NO. 14926
CALCULATION SHEET carcno. RE=002
SUBJECT cee THE, covES A SHEET NO. e3>
. f - OIIGINATOR DATE CHECKER DATE REV. OMGINATOI DATE CHECKER DATE
| //.'/// ). ses | Gl o136

L NOZZLE LOAD suMMARY 4 canT D)

DATA Po\.u‘r: &35S

’ r rorceS (LBD \Momemﬁ_c_-r-ua) __\
] ——

| LoAD CASE Fo Fb—l Fe | Ma Mo
\ tL_f_____/____E‘_“_lﬁb 5HEA‘2\5HEAR TORS\ON BENDING BENDING
. | weienT | 22 | & _s27 |-T22 1@ 4T
9

[ —aem) \-—@52\ z20 | 26 | 1210|248 >4
- THRMZ2 -228 -2\03—2069 -9\8\7&;7! \-3@\5
[ e | 4® \4\5\2902\ 149 |
" T Tmema \—\o24\‘-\4-~351-24ea —122 lossdwz&o‘d
|

" | turmS > cod | 328! 117
| -\555\866\‘,‘-2105

|

14

15
3075|2082 o550 2&S2|

i ' .
17 ,
\-\7731\29351-23\7
18 \ \
" | =
20
Fal ‘ \ ‘
o s 2684 7(99\
22 re ‘
22
24
25
2 noTE = ) No R ™A — THERMA L ¥ WENGHT
b1
- 2 FAULTED = THERMAL weEAGwW T *LG’J-%.E.)"
-rbf-\M?,c:.s.a)’]’&
29
30
N
= - ERrROM me \o) RuNE VX =3 9, saTED s5/28/895
ﬂ
\
4
3%
36
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SOUTH TEXAS PROJECT

' JOB NO. 14926
. CALCULATION SHEET CALC NO._RC- 0024
: coancy  SEE THE COVER SHEET Mgy v
REV ORIGINATOR DATE CHECKER DATE REV. ORIGINATOR DATE CHECKER DATE

) N b chery Frhsiosps| &2 /g1
. 77’ 7 _

7
[%

-

2 —
B 5.2 Nozzle load Sumary EQUIPMENT
a EQUIPMENT/TPNS # iﬁzv*f;::‘é?\ccaﬂaoxupn\c\;) bCy)
B PIPE SIZE & NOZZLE DESCRIPTION 20"
o REFERENCE FOR NOZZLE ALLOWABLES 3R 209ONS O (1= D
’ DATA POINT _TSO MEETS THE ALLOWABLE (YES/NO) €c-2) Q- %)
§ CAD/FAB IS0 NO.?IT;:’“ GE‘T” Dé'ﬁc ?_ao‘r LINE No.ao'CC-|3\o-w§5 - Local Axis Orientation
o FORCES (IB) _ MOMENTS (FT-LB)
10| LOAD CASE Fa Ib__ | Fc IFvorfrl Ma | M MC Ma_or Mr
" ACTAL | SHEAR | SHEAR TORSION| BENDING [EENDING |
2 NORMAL (P)
v | _NORMAL (N) )
sa | _LPSET_(P)
UPSET (N)

15
vy | _FAULTED (P)

oY _FAULTED (N)
w| NoRAL Lcarc, SO\ 2762 b £ 1 2301 4728|c52
" m;m__éi’:i‘é:’occ Scep 20 c00|20c00|20000
2| upser |CALC. — i
2 ALLOW : BB S — S
23 ALICW I=X=X-1= [Iett=Y= fefelele 250co 12500025000
24 LAl . .
» ALLOW
2
n
Py NOTES:
» 1. Fv = SRSS of two shear camponents
30 MB = SRSS of two bending camponents
. 2. Fr = SRSS of all three force camponents
2 Mr = SRSS of all three mament campconents
¢ 3. local'a’is towards GIOBAL —X {NORTH )
- 4. NORMmAL, AND FAULTED LOAD coOoMBINATIONS
SEE NEXT -paAc.e S
£

S$TP 1310 (7/84)




SOUTH TEXAS PROJECT

JOB NO. 14926
CALCULATION SHEET cacno B oo 34
susiect SEE _TwE coyce Swger sHEETNO. L2 2
REV. ORIGINATOR DATE CHECKER DATE REV ORIGINATOR DATE CHECKER DATE

LA chors BriglSR8/8S G Z. &/l38s
1 v 7 7
5.2 NOZZLE LOAD SUMMARY (CON_‘.ID)

DATA POINT ! TSO

. Forcass (L) MomMeENTS (FT-L8)

: LOAD CASE Foo Fo Fe | Mo M Mec

. AXIAL [shear |sHzAR [ToRS ONEBEND INGBENDING

" WE G WT o3 | —87 |-o2a]|-198 | 1372 | 1230

’ THRM |\ 147 | 2392 |-223 | 142 (1223|110

" TaR™M 2 -2 | 514 |-3c2 | -88 |10571:1278

- M 3 -84.2 |-3TS|-113) |.is23 |26a7-T82D

" TmRM 4 -l B2, 2D |=3\'S 2& | \eeo' eS8

- THRM S lpod 3661 [=1217 (<131 |3356-7699

" THRMG -428 |-3528|-1207 ~ice> |30asl-1512

14 [ I 2

" ROl F. | 50\ |37e2 vaso%ase\ 4728!16533
THR™ T -715 |-4725/ 12924 /-2021 5122 -00'S

p t ] : = -1

18 | } i |

19 L. ‘ i | |

- | MRS, 2 Qs.%.E)*" ' 2932 ]494;_'.3c4.3 ‘4475‘ 85\ [\\2.05

” SAM2 (S.$. . E) = S2 =) 18 | 58 ; X

- FAULTED 454428255660 71252 [14652[22082!

23

24

25

2 NOTE: |. NORMAL = THERMAL -+ WE\GSGHT

27

28 o L

= 2. FAULTED = THERMAL + WS GWT -?LLQ-&.\:)

. + SAM 2 (s.5.€)0)>

© A TRom M 10 RuNS VX 1S538, ODAT&ED s/ /2s/ 2

32

35

36

$TP 1310 (7/84)
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SOUTH TEXAS PROJECT )
JOB NO. 14926 .
CALCULATION COVER SHEET SHEET

carc.no IR209RCO3 S

SUBJECT A s © < A eice no. VA
ERom wo" HEATGR To WEAT ExerangegiA 1B IC & Pumps 1A, 1B € IC oiscipLINg FO50
RECORD OF ISSUE
Asv. TOTAL -
NO DESCRIPTION NO. OF ORIG CKR GL GS CHIEF DATE
] SHEETS :
o <
o OMMITTED ALC. M\CROF\CHE N/A -

Tssuep FerR USE

SOPPORTS

N/A 7'5/

ComMmITIED CALL.

SEE]
CommiTTED SCALC. REANALYSED Gl
| Due Te RELOCATION OF 200 Jg W ot
2 SHEETS 5S4 THRU 58 LEvisEb| 200 M—

v

Gz. | M

N/A %/

I

INFORMATION ENTERED IN THIS SPACE: o SHOWPROFESSIONAL ENGINEER STAMP, IF REQUIRED.

e ENTER REFERENCE TO INCLUSION OF CHECKER'S ALTERNATE
CALCULATIONS, IF USED.

e PROVIDE ANY NOTES TO ASSIST CHECKING AND APPROVAL

e MAY LISTSTANDARD COMPUTER PROGRAM (SCP) IDENTIFICATION
INCLUDING VERSION AND OPTION USED.

This calculation is for [JUnit 1;JUnit 2: [ Units 1 & 2

ME 101 Version: KI™
Date Released: April 15, 1984
SNUM Nos.: VX cal € VX Ge3

Date of Run: 2|14(85 ¢ 2/'5[85 RESP).

** Version K1 was loaded on Univac System B on July 10, 1984

STP 1308 (7/34)




) SOUTH TEXAS PROJECT
@ JOB NO. 14926

CALCULATION SHEET CALC NO. RC-o035
soamcy  SEE THE COVER SHEET erwo 43
/, REV. ORIGINATOR DATE CHECKER DATE REV. ORIGINATOR DATE CHECKER DATE
| !:g 778 K ILL] 'W 2/15/85
1
2 -
3 5.2 Nozzle‘wad Sumary BQUIPMENT
. EQUIPMENT/TPNS 4 }829\NPA|°[A]R&O‘!K 0o\ EMT b
. PIPE SIZE & NOZZLE DESCRIPTION ___ \8" PuMP Diccrsres
. REFERENCE FOR NOZZLE ALLOWAELES 3g 2,09 NS o)l -
’ DATA FOINT __ 910 MEETS THE ALLOWAELE ) & a
. CAD/FAB 150 NO. sm3eqPcc2o7siobing NO: IB=CC-1101- WAS . local Axis Orientation
. w )
w| 10AD CASE I B | Fc Irvorfrl M L M | M __MaorML
- e  ERODGIERODG L
vz | _NORMAL _(P) S| = 60 1677 o 280
“e3 | _NORMAL _(N) 83 2480 o) a1s 2349 275
_"5. I.(P) 1359 &59 2644 4567 xe3s | S762
oo | _UPSET (H) 1392 | 4772 | )14cs 3705 | aec3z | 8264
& _pauTED (P) 1a14 | 22499 | 3232 5873 | sea7 | 7424
~,,’ FAULTEC (N) 1947 5412 2494 sc ! 11099 934 |
w| NRAL LCAIC 83 | 2480 | e%¢ 1677 | 3g49]| 275
vl Auow | @Sco | éSos | 6Soe | cooe| 1eoce | 6000
| .\1 UPSET CALC.
n AL
ya | FAULTED rmr 1947 5412 3232 £873 112899 | 994)
:” 'j ALICW gooo | Beoo gcoe 20000 | 20800 | 2ooco
2 Tm
» ALLOW
»
o
- NOTES:
- 1. Fv = SRSS of two shear camponents
20 HB = SRSS of two bending carponents
- 2. Fr = SRSS of all three force camponents
A’ Mr = SRSS of all three mament carponents

|
5
:

| I d

‘ v
L sTP A0 (184
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SOUTH TEXAS PROJECT
JOB NO. 14926
CALCULATION SHEET

CALC NO. RC-ox s

— SEE THE COVER SHEET T
‘ REV ORIGINATOR DATE CHECKER DATE REV. ORIGINATOR DATE CHECKER DATE
|| AGRup | 2|vits | piceser]3)i5]s5
1
2 —
3 5.2 Nozzle lLoad Sumnary BQUIPMENT
. BQUIPMENT/TPNS §_3R 20| NPA 10| B /R209x 60| Ent b
s PIPE SIZE & NOZZLE DESCRIPTION !5“ PUMP T HARZE
@ REFERENCE FOR NOZZLE ALLOWABLES 3R 204 NS o]l =D
’ DATA POINT €45 MEETS THE ALLOWAELE (YESNO) ® a
o CM/FAB 1S0 NO. W 7 Local Axis Orientation
e — : )
vo| 10AD CASE LEa 3] E___M_B‘..‘_Hl 2 ~Mc Ma Ox Mr_
" AXTAL | SHEAR | SHEAR JORSION] BENDINGIEENDING |
12 | NORMAL (P) S ) 1339 vq54 o a7
1 | _NORMAL (N) "4 3160 S =) 285 SC &S
ve | UPSET (P) 1&I8 2018 3057 |0G0o8 | 4602 Soe7
,"/. UPSET (N) 1717 5471 140 2575 Eod | l032)
' _FAULTED (P) 1a3| 2527 | 3529 11445 | €998 | ¢iq)
o | FAULTED (N) 2029| %979 211) 3412 | G437 | 11s0s
w| NORMAL LCAIC 14 3le0 1239 7954 285 5685
",. ALLOW ¢s500| eso0| @s00 \euoe | V6o | \eoto
20| wpser LCALC.
n AL
n | Lo 2029 5979 | 1529 11445 | 437 | \ises
n ALIOW Booe | Ecoe | Boce 20000 {20000 | 20000
™ He.\Ven
"y ALLOW
»
n
= NOTES:
» 1. Fv = SRSS of two shear camponents
» . MB SRSS of two bending camponents .
- 2. Fr = SRSS of all three force camponents
n Mr = SRSS of all three mament camponents
g 3. local'a’is towards GLOBAL ¥
o
s
-

TP 1310 (7/84)
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JOB NO. 14926
CALCULATION SHE -

CALC NO._RC- o35S

SEE THE COVER SHEET E—
REV ORIGINATOR DATE CHECKER DATE REV. ORIGINATOR DATE CHECKER DATE
[ 773 s 315/55
5.2 Nozzle Load Sumary EQUIPMENT
BQUIPMENT/TPNS §__ 3R 20| NPA\oIC__/QZoq Xoe) ENT b
PIPE SIZE & NOZZLE DESCRIPTION 18" PUMP DISCHARCE
REFERENCE FOR NOZZLE ALLOWAELES PR2caANSS\\-D
DATA POINT 410 MEETS THE ALLOWABLE @No) & a
cAz/FAB 150 NO. AM363Pcc207 919 LINE NO. |8-cc-1301 ~WaA3 Local Axis Orientation
w) )
J0AD CASE - B | P IrvorFrl Ma 1 o L M {MaoTML
AXTAL | SHEAR | SHEAR JORSION| BENDING
{ _norMAL (P) A5 © 870 4582 | s7¢ | =00
NORMAL _(N) =) 1623 0 o) 469 2808
UPSET (P) 1076 2407 | 1825 &oq8 2921 | €3&6
UPSET (N) qqg 4395 823 1450 2814 8873
FAULTED (P) 1419 3237 2230 24 4079 8192
FAULT (N) 134 | 5225 1228 1976 N7 10700
NORMAL LCaIC 4.5 1623 870 4582 576 | 280
__m__gjoo ¢sc© | ¢5c0 1¢%00 1¢ooc | \&000
UPSET CALC
ALL
raLTED LCAIC 1419 | B22% 2230 6624 | Ao79 | \DT700
g |Beee | Booo | 8oso 20 coo | 20000| 20000
L CBLC .
ALLOW
NOTES:
1. Fv =8RSS f shear camponents :
MB SRSS of two bending camponents
‘2.  Fr = SRSS of all three force camponents
Mr = SISS of all three mament campanents
3. local'a’is towards _GLOBAL X

$TP 1310 (7/34)



FROM WEMD (TUE)>06,25."'8S 09:33 ND. 8§ PRGE 1

wne 26, 'qeg

70: Bill Guerin, Li-ensing

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

1. E.M. 5003, Rev. 1, Table VII, does not contain the footnote (2) on
safe-end evaluation found in Table V of Interim Rev. 2 to G-952342-2,
Rev. 2, which defines the nozzle loads. This was not clearly defined
in the report, which has the effect of eliminating the pipe rupture
cases (labeled "a" and "b" 1n Table VII) from consideration at the
safe-end. Therefore, the stresses reported in Table I of E.M. 5003,
Rev. 1, do not include any contribution from the safe-end Elements 1

and 2 for rupture cases "a" and "b." The (oot note discussed

?:’3!3‘7“:\'\\ e added +e EM5co3 in a 5“\,>ec‘u€«ﬁ-
2. The rebﬁ}ﬁia 33,000 ps! stresses in E.M. 5003, Rev. 1, are generated

from the remaining case "a" blowdown. We generated, manually, for

Elment 1, the same values generated by the computer after 1) combining

the applied moments and forces per the rules of specifications (or

Table V of E.M. 5003, Rev. 1) and 2) calculating tensile and shear

stresses. MWe used the 3099 in.® section modulus obtained by treating

the nozzle safe-end (Element 1) as a simple pipe. Combining all

the tensiles and shears, the loading generates, approximately, a

29,000 psi stress intensity. The reported 33,000 value is obtained

by combining casing hoop stresses (generated by pressure in the casing)

with the shear stress due to loading on the nozzle.

OQur conclusion is that there 1s nothing wrong with the reported values.
Admittedly, the report 1s 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 questions.
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. | MOTOR OPERATED GATE VALVE TEST T_REPORT PAGE |
!
| WwEMD VALVE 1D j% w 000,
CUSTOMER ILENTIFICATION
ASME PRESSURE r._A 543 DF - 1GN paessune —__PsI nLﬂ"‘
VALVE SIZE __ : _INCHES CHC® ORDER SH(&;_S?S
MOTOR OP MF3, j'-'!q_z&_ MDEL_of R N d
TESTED IN ACTORLANCE WITH TEST SPECTFICATION 7°5099 REv._,
TEST INSTRUCTIONS PER: ROUT ING
VTP NO. 10 REV -
R o it RGN e, = i
e = E——
TEST GAGE INSTRUMENT 3.3 A _CALIBBATION ons//-,-77
EST FRESSURE R A ~ (PSIG) TEST DURATION 2@ (9iNT ‘
e e [FUTHORIZED nsiECTOR Al £Lt7 P
il <9 r~— I GNAJLRE DATE |
ramp | .," : ]
Y§—‘—‘A-“"MP>[TE," ng.{{ e .l 17'77
(A . PR R | g LATE | .
Earkcear] TEST DURATION /@ MINUTES ~1~'~u~ | i
CKSE 2F URL Jed BAD PS1G)  LEAK RATEQ.& (CC/HR) |
OMPLETED gva{ Q‘M 10-9-77
. Sl CA E 5
pacvking 1 “AT1ON /O ’YES MINII 'UM |
' - /5’ (PS1G)  LEak RATEQ. @ (cc/mr) | IR
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| G e i URE mrt J
ST CAGE INSTH enT # 3V3/ Aua.«nl(w DATEz8/ee /7]
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= mnp T p ,/
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CALCULATION SHEET
@ must’os :g:‘uzs‘ gzsz 2166 CALC. NO. o
SIGNATURE ’/{' 7 S DATE ¥/2/ zM CHECKED Ly S&U‘“ DATE 4’/’ /By
—— SOUTH TEXAS PROJECT so8no. _14926-001
SUBJECT 456( Lale. QMLLJA‘ SHEET (91 oF SHEETS
5.7 PIPING END LOADS FOR ACTIVE VALVES - (WESTINGHOUSE VALVES ONLY)
valve No. X(CSO01 A Pipe Size, 00 = J. L25 IN
Data Pt. _2(,YZ Metal “rea, A= S ¢ IN?
Piping Mat. SA2IZTILZDYL - Section Modulus, 2 = /4. &7 IN° |
Yield Strength o = /927D 42,// Thickness, t = ). 32 Z- IN |
| (at may. of TEM { !
FORCES (LB) MOMENTS (IN-LB)
LOAD;NG Fa Fb Fc Ma Mb Mc
CORDETION Axial Shear Shear Torsion Bending Banding
(t) Therma) 12285 117 -2% ¢ 4382 | =4s2727 | =22i5(
joz2i
(1) Gravity -0 =448 o 1171 /13 /1/7?L
(2) SSE 234 259 185 | 2214 6129 | 1147/
(3) SAM (SSE) 16 b 20 &9 € | 12407 is5¢S
(4) DBA )3 -/ 3 -7 —/4| -1350 | 23/3 |
Other (Note: ?) — —_ — — — —
Tétal = 088 Ys5¢S |
; {
) Gore: 5| o3 | Jzzt | 4o | 791 [
(6) Mlowables /67,000 /67,000 |
Max imum -
( )g{}gg;gg] o max = 7500 Ratio = (crmax/.75 o) = 650
Notes: (1) Torsional Moment = 0.5 cy’ Z (IN-LB) (3) Load combination in accordance

with Table 4 of piping stress

Bending Moment = 0.5 o7 Z (IN-LB) y
Y analysis criteria

Design Pressure P= l/DO PSIG

Other: (Specify) Water Hammer, Steam Hammer, Thrust Load, etc.
Fa/A v‘ 02+Mc2/ Volerc? /a | maj2z | posat 0 =(a)+(b)+(e) o;=§% T=(c)+(d
(a) (b) (c) (d) (e) (f) (h) (3) .
/91 453b 213 235|267 24006 |5357| %4
Principal Stresses 07, 0, 03 o] 03°0.3 ((a3+ 00) sV 0,-0y) +4T ] o3 =P
Grax™ Max oF (07, 0, O‘g) 6 = 7500 , 07+ §263 400

HO 80101 (Y0/8Y)
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G. Borden Bechtel Engineering
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1.0

Object

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

ner h

Horizonta) Pumps

On all horizontal pumps, the pump and motor are separately
analysed, the motor being analysed by the motor vendor. The
only interface between the pump and the motor is the coupling.

It 1s realized that the only time any load, other than torsianal,
can be carried across the coupling, 1s 1f 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.

A1l pump and support component stresses are calculated per
section 5.0,

A1l 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,

Vertical Pumps

Vertical pumps are modelled as beams and analysed by finite
element methods using the NASTRAN program. The motor {s
analysed as & beam mounted above the pump. The pump is
assumed to be rigidly attached at the mourting plate and to
be simply supported at the radial supports.

The stiffness 1s based on only the outer shell minus the
corrosion allowance. The mass is based on the total weight
1n:luding the corrosfon allowance, shafting, enclosing tubes
and water.

The NASTRAN analysis 1% not duplicated here as it is
publically available.

Slandard Isaued by

Approved by
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3.0 —structural Integrity

3.1 Criteria
3.1.1 Allowable Stress

SR “TIf the specified material 1s an A.S.M.E. Code material,
allowable stresses are taken from the A.S.M.E. Code Section
TTTTTT T, 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 loading-«
are modified only as stated in the customers specification.

3.1.2 Code Criteria

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

;.2 Loadings

A1l nozzle loads are as ?1v¢n 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
fven in section 6.3.0. If the direction of the nozzle load
S uncertain, the most conservative direction is assumed.

Flange loadings are calculated based on an equivalent
pressure as given in section 5.1.7 .

Seismic loadin?s are as given in the customers specification
or greater. If the lvadings are greater a comparison of the
specified load to the load used in the calculation 1s given
in section £.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 Il Article A 2212 and the methods shown in
section 5.2.1 below. The nozzles are modelled as cylinders
and an equivalent pressure 1s used to calculate the lond,
as calculated in sectionS.1.7 below,

Slandard Issved by e L e Approved by
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3.3.2

.The minimum casing thickness is calculated by the methods
of A.S.M.E. Code Section III NB 3442 as is shown in section

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

The casing 1s modelled as a cylinder and analysed by the
methods of the A.S.M.E. Code Section III Article A 2212 as

The casing 1s modelled as a cylindrical beam, fixed at one
end. The stresses are anaiysed according to the A.S.M.E.
Code Section III Article A 2212 and using the methods shown

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 IIl Appendix XI and, an equivalent pressure,
according to the A.S.M.E. Code Section III NB 3647 as is

Casing Stresses -
3.3.2.1 Horizontal Pumps
5.2.2.1. below.
- section 5.2.2.1 below.
- shown in section 5.2.1 below.
3.3.2.2 Vertical pumps
in section 5.2.2.2 below.
3.3.3 Flange Stresses
shown in section 5.1.7 below.
3.3.4 Backcover and Gland Stresses

Since the calculations involving these two items are

fdentical they are both listed together. These items are

analysed in accordance with the A.S.M.E. Code, Section III

:213325 and ND 3325 by the methods shown in section 5.2.4
ow.

P ey - -~

Standard Issued by:
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3.3.5

Bolt Stresses

T 3.3.5.1

Horizontal Pumps

3:3.5.2

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.M.E. Code
Section I1I:

Casing Bolts ND 3442
Gland Bolts ND 3325
Flange Bolts NB 3647

The attachment, pecdestal and foundation bolts are analysed
according to the methods outlined in section 5.2.5 below.

Vertical Pumps

3.3.6

A1l bolts are analysed according to DESIGN OF MACHINE
ELEMENTS, V. M. Faires, using the methods shown in section
5.2.5 below.

Shaft Stresses

3.3.7

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. A1l 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.

Pedestal Stresses

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

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.

h
1 hﬂ“;ﬁ"

TUCUSTRRN SN

AT

_ g™
R~

-~
~
g

The welds are analysed according to the methods of section
5.2.8 below.

4.0 Operability
4.1 Criteria

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

The deflections of pumps and components will 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 1f the missalignment does not exceed manufacturers
specifications for the coupling in use.

Shaft deflections and wear ring clearances will be deemed
to be acceptable if it is shown that no interference occurs
before or during a seismic event and that no permanent set
( remains after a seismic event; as calculated in section §5.2.

o002

Standard Issuved by: Appro :
gty by pproved by
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4.2 ‘ Loadings (as 3.2)
4.3 Methods
4.3.1 Natural Frequencies

$:3cdod 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 mcdelled as a guided cantilever with
a concentrated mass on top. Otherwise it is modellec
( ‘ as a simple cantilever with a concentrated mass on
top.

: Guided Cantelever Simple Cantelever ','

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. 8. Roark as shown in section 5.3.1.2.

Ne. 1012
Standard Iss % :
EY ™ vesd by Approved by
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The column is modelled as a cylindrical beam which is
rigidly attached at the mounting flange and simply suppor:
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 mas:

The pump natural frequency is calculated using the "NASTR/
general finite element computer program.

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

For anti-friction bearings the B-10 bearing life is

. calculated according to the specifications listed in the

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

4.3.1.3 Vertical Pump Columns

4.3.2 Shaft Deflections
G. H. Martin.

4.3.3 Bearing Analysis
manufacturer's manual.
9:3.5.

4.3.4 Fatigue Analysis

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

Slandard Issved by:

Approved by:
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A1l calculations are based on the following co-ordinate
system except cylindrical stresses which are based on the
system as fllustrated in section 5.2.1.

i

5.1 Loading

Generally, the following loads are given:

1. Nozzle Loads

2. Seismic Loads

3. Nozzle Loads for Seismic Conditions

4. Shaft Morsepower

5. Desfgn Pressure

6. MHydrostatic Test Pressure

These loads must then be converted to the appropriate values

such that tho{ are useful for calculations., This s done by
the methods 11lustrated in this mction, &

::’ Siandard lssved by Approved by
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5.1.1 Nozzle Loads

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

Fx, = lru'

Fy, = EFy,

cm -.!Fz,

Mx, = IMx ¢ E(Fy, (2 - 21) + Fz, (Ye - Y1) )
W= SM ¢ TR (2 -21) ¢ Fz, (Xe - xi) )
Mg = TMz ¢ F(Fxy (Yc - Y1) + Fy, (Xe - X1) )

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

{smi $

Sefsmic loads are calculated by the following equations:

Fx = Horizontal Acceleration * Welght lb of
Fy = Horizontal Acceleration . wﬂght f
Fz2 » Vertical Acceleration * Weight (1b.,
Note that these forces are assumed to act at the centre of
gravity of the pump.

Sandard Inaved by

Approved by




'? Ha_y”ard 1][9,' | Ssng

rge 11
PUMP COMPANY e
| ( ENGINEERING STANDARDS Owy Mo

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

. - 5.1.3 Nozzle Loads for Seismi nditi

When stated in the Cuslomers specification, all nozzle loads are
multiplied by the mulcipliers for seismic conditions.

5.1.4 _ Shaft Horsepowsr
In the motor pedesta) analysis the motor 1s modelled as a pump
with the only nozzle load being Mx. The moment, Mx, {s

calculated from the shaft horsepower and the shaft speed (N)
by the standard conversion equation shown below:

e (\‘ : __,_c..n.] __‘__1 |

AR HATIRTTES

Mx « Horsepower x 550 x 60 r¢,-1ps.
2W*N

1.5 sign Pressur

Y

The desion pressure 1s calculated as the maximum shut off
pressure plus the maximum suction pressure,

5.1.6 _ Mydrostatic Test ®reisurs

The hydrostatic test pressire Is ca':ulated as 1.5 times the
design pressure times the ratio of the code allowable stress
cold over the code allowable stress at design temperatures.

PHyp TesT = 1.5 * POES * (oh1low ,, JofalTon,

ot)

vo 1017
2w
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§;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 Sectfon III Article NB 3647:

° 16 M , 4F
’oquiv. pe 763 ’,fa"[

z
g x
Yy
Where: F is the force perpendicular to the face of the
ki flange
M 1is theyp,gggjng moment in in-1bf.
M =iMy™ + sz
G 1s the diameter at the effective gasket load
5.2 Integrity Calculations
5.2.1 Stress in a Cylinder -
This analysis applies to nozzles, vertical pump columns,
and casings.
::’ Standerd Issued by Approved by:
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' Tlt ol H; * R/ .o ;

Ref Article A2212, ASUE 11T
P(1422)/(¥2-1)

3
"

.dq
L]

P/(Y2-1) + Fyrm + nZs ny2 * /1

o(1-22)/(v2.1)

Q
n

R = Radius to test coint

I = Moment of inertia about transverse axis

J = Torsional Moment of inertia

A = Area of nozzle

Ve 25 Y4 Ok. OH. G} are as defined in Article 2000,

-Tlt is shear stress across the face of the nnzzle.

From these princinal stresses are calculated

6.62'6t4'61 :’ V( )

2

63 - dr
The maximum shear stress is the areater of

SS.UI-Z 0'2-0'3 63-61

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

SAF = Sallow
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5.2.2

Casing Stresses

5.2.2.1

Horizontal Pumps

The casing minimum wall thickness is:

Ref: ASME III NB 3442

Casing wall minimum thickness L ° 0.63 x P x A

°m

Minimum Volute and Casing flat wall = %

Crotch radius tc = 0.3x tm

Cutwater and splitter radius ts = 0.05 x tm

Fillet Radius 0.1t or .25 in,

The casing is analysed per section 5.2.1.
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$5.2.2.2 Vgrtical 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

.  1s 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-
lation of the weight. The applicable loads include weight,
nozzle loads and seismic loads. These are then combined
by the "NASTRAN" program to obtain the internal forces and
moments. These internal loads are then used tc calculate
column stresses by the methods of section 5.2.1 and flange
stresses by methods of 5.2.3.

Flat plates used as closure for cylindrical walls such as-

suction covers and top covers are analysed in accordance
with A.S.M.E. Code Section III Article NC 3225%.

5.2.3 Flange 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 calculatihg an equivalent
! : pressure in accordance with NB 3647.1
16M 4F
=P+ -
"ty e
M = Bending Moment in in-1bs.
F = Axial Force in 1bs.
' G = Diameter of Effective Gasket
Load

* W12 | Slandard Issued by: Approved by:
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The bolt loads are calculated as
For Operating Conditions
Wy = 785 xGxP+2xbx314xGxmxP
For Gasket Seating
Hme =3.14xbxGxy
The bolt area required is the greater of:
Auy = W1 /S
A2 ma//ga
The flange bolt load is the greater of:
W= Wm
W= (An+ A) Sa
—
The stress is given by:
.Longitudinal hub stress Sy = f x Mo +PxB
Lxg]‘xB 4xg0
Radial flange strecs SR = (1.33xtxex1)xM,
. . LxtZx8
Tangential flange stress S¢= Y x Mg - Z x Sp
t" x8B

Ref. NB 3647.1 (d)

The design safety factors are:

—

Longitudinal Hub Stress SFy = 1.5 x Sm
SH

Radial Flange Stress SFp = 1.5 x S,
SR

Tangential Flange Stress SFy = 1.5 x Sm
ST
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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 question, the
nomenclature of NC 3325 will be used.

‘ COVE R GLAND PLATE

- Ne. 1012
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For Operating Conditions:
t=d [C%/S=1.78 * Wehg/s*d® (1)
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 (for operating conditions)

For a grooved peripheral gasket, the minimum cover plate thickness
under the groove or betwean the greove and the cuter edge shall be,

tm=d |1.7884%hg/s%d3 |
For gasket'Seating:

EQ" (I) above shall be used
and P = design pressure = 0

S = allowable stress at atmospheric temp. (Table I - 7.0,
Appendix 1)

W= (A +A)Sa2
Where S‘ = allowable stress of bolts at atmospheric temp.
Ab = total basic min. minor area of bolts (in.z)
Wnl = 785 * G%P + 2b *G*m*p * 3.4

Where P = design pressure
M = gasket factor (Table XI - 3221.1-2)
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bo = basic gasket seating width (Table XI - 3221.1-2)
For bo £.25 in., b = bo and G = d

Forb°>.25‘ln..b'boands'd-Zb
2

H'Z = 3.14 b*G*yY

. % = the greater of UmI or 'dmz
! _ Sb Sa

where Y = gasket seating pressure (Table XI - 3221.1-1)
' ( ' S‘- allowable stress of bolts at atmospheric temp.
4

Sb- 2llewable stress of belts at design temp.

'llote -xtables XI-3221.1-1 and XI-3221.1-2 are attached as Appendix
| and II.

Ne. 1012
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5.2.5 Bolt Loading (Attachment, Pedestal & Foundation)
oundation and attacnment bolt Toading is analysed by the methods

shown below.

It 1s 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. (HR)

Where: M. =12 + my? '

Mx is the resultant moment in the x-direction as calculated
in section £.{
Therefore: the force in the bolt is:
Fi-Khi
Where: h; is the perpendicular distance form the bolt to the axis
of the re;ulting bending moment.
K= Mg 5 hi?
Therefore: the vertical reaction is:
Fz, = -Fz - K * h
i 4— i

B | {’/
' \\Y .

/ q\,,‘ g

For circular bolt distribution, i.e. mounting flanges, this Toad becomes:

Fi =4 Mg +F2
3N

3 NR
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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.

]

Fi = KDi = K (xi_-xc)z + (Yi - Yc)2

Where: K = M /Di

wam = Fi + Fx/N

Standard issued by: Approved by:
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$.2.5.1 Bolt Stress (Attachment, Pedestal and Foundation Bolts)

Ref: Faires, Nesian of Machine Elements
Fac™i1Tan, ‘iew Vork, 1905,
Load Fx a Fy . Fz vhere Z is alonn the axis of the bolt.

Initial Bolt Force Fy = 1.5* (K /(K +K))*F,

VYhere K=EA

Vhere E = Younn's Modulys
A = Eolt or part stress area
L = Effective lernnth

Kh = ¥ for part '

Kb = K for the bolt

Initial Torcue T = .2 * Colt Size * Fi/12. ft.-1bs.
Bolt size = !lominal size in inches.

Bolt Axial Stress S = (Fi + Fz * Kb/("‘b - KD))/A psi

= 9

Shear Stress SS = 1 sz + F 2

y d
Hote for naskets present
K. = 1
P C, [
E—K + F—T
P p a G
Principal Stresses
" 5
& i S (3? T ssf
el PR 03 - 07
Max. Shear Stress ( € max) = —‘—TL
= 5 allow
Safety Factor s
Standard Issued by: Approved by:
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5.2.6

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 1I1I, NF.

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 applies 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
%he same direction as the resultant of the static and hydraulic
cads.

Calculations made include: bearing loads, shaft deflection,
critical speed, and stresses.

For. 211 of these the hydraulic load on the impellers are calculated

in accordance with: A. J. Stepanoff, - Centrifugal & Axial Flow Pumps,
John Wiley & Sons,
New York, 1967.

Shaft stresses include axial stress due to thrust and bending,
tanqential stresses due to keyways, and shear stress due to torque.
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5.2.7

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.
Pedestal Stresses

This applies to pumps with centreline support.

Mx

ke - —

KR

(a)
(b)
(e)

(d)

i.e.

- Dy 1

The pump is assumed to be rigid.
Misalignment in the pump axis is neglected.

When two pedestals are in the axis of deflection, the
pedestal act as a guided centreline.

When only one pedestal is in the axis of deflection, the
pedestal act as a simple cantilever.

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.

Simple ) Guided

T g -
Cantelever ! + Cantelever

Standard Issued by:
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Weld Stresses

The weld stress is calculated the same as the pedestal stress; that is
0= MxxY + MyyY +F

Txw*N Tyw*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

AN
x ——

P4
N

AT

Ne. Y012
P

Standard Issued by: Approved by:




Ne. 1012
P v,

SECTION:

- Hayward Tyler

PUMP COMPANY o
ENGINEERING STANDARDS Dwg. No.:

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

5.3

Operability Calculations .

5.3.1

Natural Frequencies

5.3.1.1

Shaft Natural Pregquencies

The pump shaft is analysed by numerical integration
using the "SHAFT" program assuming stiff bearings.
Multistage vertical pump shafts may be analysed 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}thtust is not taken into account.

The general equation used is:

B g Wy
Ye s Z: 5 Rad/sec
LWy
Where W is the concentrated weight and y is the
deflection at this v eight.
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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 cantelevers.

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

- ‘{'r . -r.:r.
’
L

! stieLe :
” CANTLLCVER I

J

/

I, N
L‘ .
I
|l
!

of deflection, the pedestal

GuibLo
CauTCLEvLH:

1.e.. for 2-pedestal systems the defiections 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 as

guided cantilevers.

-

Natural frequency for simple cantilevers is given by:

Wn = 1 3Ela
’Mr
Where 1 is the total moment of inertia.

cps

Natural frequency for guided cantilevers is given by:

W = 1 [12Elg
A rw L cps

Natural frequency in the z-direction is given by:

Where A is equal to the total cross-sectional area of the pedestals.

2
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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
1n§luded in the weight along with the water and the enclosing
ube.

The natural frequency 1s calculated by use of the "NASTRAN"
finite element computer program.

The motor is modelled as a cantelever supported above the
pump. It is also assumed to rigidly attached at the mounting
flange and analysed by the “MASTRAN" program.

The stiffness of parts with équa11y~spaced radial stiffeners
fs calculated by:

1=1 + N (bh3 + bh * R?)

cylinder 2 12

\/\

Where: R is the distance from the centre of the cylinder
to the centroid of the radial stiffeners.

.o N is the number of radial supports.

Ne. 1012
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5.3.2

Shaft Deflections

5.3.3

The loads applied include: static weight, hydraulic
thrusts - radial and axial, and seismic loads.

For all of these the hydraulic load on the impellers are
calculated in accordance with: A. J. Stepanoff,

CENTRIFUGAL & AXIAL FLOW PUMPS, John Wiley & Sons, New York,
1967,

Shaft deflection is calculated by a double intearation method.

a5
= M dx
, €1

there ! 1s the apnlied bendinan moment and i3 a functicn
of X.

y is the deflection at point X
I is the shaft moment of inertia in bendina

. For this integration axial loads intermediate bushing and

wear ring support are not taken into account.

Coupling Missalignment

The
Vx

Pedestal deflections are calculated as shown below:

Two pedestals

deflection at the pump centreline in the x-direction is given by:

= (Fx + M2/(Dy/2))L3 + My L3

3 El

The deflection at the pump”centr211ne in the y-difeétion—is given by:
v g

Four pedestals

The deflection at the pump centreline is given by:

Standerd Issued by:
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$.3.3 Coupling Misalignment (Cont'd)

Ve Fil3
12E1

Where Fi 1s the sum of the appropriate horizontal force (Fx or Fy)
and the force due to the vertical moment (Mz).

-
y -
D | -
' '/’ Fmz
0 W "
X Mz | ‘::]
( . w ] P, . - e o
P The herizontal angle of rotation of the pedestals fs given by:

0 = (Fx + M2/(Dy/2))12 + My L
El '{T

The vertical angle of rotation of the pedestals is given by:
P = ARCTAN (2 Vx/(Dy/2))
The total misalignment is given by:

Misalignment = J(H TANG)2 + (Vy + H TAN )2

i
|
L Q.,';/’
X

~ ¥
o | \‘~<./ ’/'/
:‘.'l_.\:>1/. "'a
" ‘°‘ /,",.:\\ o’
\) i ){:)'ﬁ "27 R (’\vv
) 'v:‘ F ‘\\'
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Four Pedestals
The horizontal angle of rotation of the pedestal is given by:

< 3
] ARCTAN (§xL - . _%y) + ARCTAN 1%L3 - . _%Eb

This éreates a displacement equal to:
Displacementy = H TAN @

The vertical displacement is given by:

displacement, = L'ME * H
X X

¢ The total misalignment equals:

misalignment = Vldisplacementvz + displacementHZ

7 NOTE: Motor pedestalsare analysed similarly and the coupling
misalignment due to the shaft deflection.

$.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 is 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 raiigue 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.

Ne. 1012

. e Standard Issued by: Approved by:




Hay .vard Tyler Y,
( 8 ENGINEER?\IUG”Z:Aﬁgzs:NY :"M"

FUMP SEISMIC AND A.S.M.E. CODE ANALYSIS

6.0 Report
The Seismic Analysis Report shall contain the following:

6.1 Issue and Revision Sheet p‘lus table of contents using the
= form of Appendix I.
.6.2 Summary of Analysis using the form of Appendix I.
6.3 Surmary of Loadings using the form of Appendix I.
6.4 Detajled ca]cuhtidns 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.

{
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1.0 Summary of Analysis Results

1.1 Structural Integrity

requirements of A.S.M.E. Section III and the Contract
Specification under the defined loading conditions.

A1l 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 0BE DBE

Pump Misalignment
Motor Misalignment
Shaft Misalignment
Total Misalignment
Allowable Misalignment
Safety Factor

The unit has been shown to satisfy all the Structural

Minimum Wear Ring Clearances

Clearances at wear rings (Unloaded)

Deflections at wear rings Running
OBE
DBE
)
. 1012 | Standard Issued by: Approved by:

gt




' SECTION:
. ! - -
| Hayvard Tyler 236
| i PUMP COMPANY .
o m.
| Supersedes:
| (f ENGINEERING STANDARDS Dvg. No.:
SEISMIC ANALYSIS REPORT
Bearing Loads _
Location Running 0BE DBE
The bearing B-10 1ife has been shown to be
The maximum bearing load pressure has been shown to be
. : . P51,
| Shaft Stress
: Axial
Alternating
( Endurance Limit
- 2.0 Loading Summary
: Load Specified Load Load Used in Calculation
? Running OBE DBE Running OBE DBE
‘ Suction Fx 3
Fy
Fz
Mx
My
Mz
Discharge Fx
Fy
Fz
m —
My
Mz
Accelerations 0BE H
v
DBE h
v
{
7
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The PSC superintendent of orerations committed to provide the SRI with
the results of this investigation and corrective actions taken by the
PSC electricians and contract personnel to restore the control room
panels to the proper level of cleanliness.

From a review of CWP 85-331, "Reorganization Etc. of Instrumentation
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 Attachment 6.11.1, "Practices
Governing Housekeeping During Modification and Special Maintenance Activities."
The "Checklist of General Planning Considerations" used by the CWP preparer
for CWP 85-331 was marked "General" in the applicability column for Column

I housekeeping requirements. This was contrary to the CWPM, which states:

“5.3.1.3. Using the 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
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."

This was alse contrary to the licensee's response dated November 21, 1984
(P-84494), to a previous violation (8426-02) for the failure to follow
the CWPM checklist requirements which stated, in part:

"(1) The corrective steps which have been taken and
the resuits achieved:

*x Xk %
"Action

"Site Engineering issued a memorandum, dated Septem-
ber 27, 1984, Subject: CWP Writing, to the
Coordinator, Nuclear Site Construction. The memo
stressed the importance o1 using the "Planning
Consideration Checklist<" contained in the CwP
Manual. Distribution was made to the CwP
preparation group and the subject of the memo
discussed with the personnel involved.

"Result

"CWP Planning Checklists are reviewed, filled out
for applicability and incorporated into the review
process for all CWPs. As an interim measure until
formal procedure revision, all CWPs are
independently reviewed, after initial preparation,
to ensure that appropriate, special instructions are
included."



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-1 "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 Ticensee was inforied 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.

The SRI had no further comments in this area.

Operational Safety Verification

The SRI reviewed licensee activities to ascertain that the facility is
being operated safely and in conformance with regulatory requirements
and that the licensee's management control system is effectively
discharging 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
for operations, and review of facility records.
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
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Plant tours indicated the following types of deficiencies, which were
brought to the attention of the licensee:

LNZ siorage tank room used for storage of flammable material.

Trash located in various areas of the reactor building (e.g.,
levels 12, 10, and 8).

Expansion joint for vacuum jacket around LN2 line was broken above
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 May 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.
MDT. The SRI provided comments during the licensee's post-drill
critique.

The SRI had no further comments in this area.

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.

Exit Interview

Exit interviews were conducted at the end of various segments of this
inspection with MR. J. W. Gahm, Manager Nuclear FProduction, and/or other
members of the PSC staff as identified in paragraph 1. At the inter-
views, the NRC inspectors discussed the findings indicated in the previ-
ous paragraphs. The licensee acknowledged these findings.




