DEP Farm: 62-762 30119}
De pa rt m e nt Of Form Title: Storage Tank Equipment

Registration Farm

Environmental Protection T

2600 Blair Stone Road ¢ Tallahassee, Florida 32399-2400 Incorporatedin Rule 62-762,851, F.A.C,
Rine oL AL

Storage Tank System Equipment Registration Form

Fill out completely
General Information

Company Name; Jate Metalworks Contact Name: Nathaniel Beasley

Company Address: 255 Happy Lane City, State: Roebuck, SC Zip: 29376
E-mail: nathan_beasley@tatemetalworks.com Contact Number: 864-699-5102

Product Mame: _Paper Machine Bulk Oil Starage Tank

Model Number(s): 24-018-01 Product Type: 8'-0" 1D x 23'-0.96" T-T, Horizontal Vessel, MOC

Rule(s) citation that registration is being requested within Chapter 62-761 {IUST), and/for 62-762 (AST), F.A.C.: 62-762 {AST)

Write a brief description of equipment registration request including product limitations:
ASME Section VIl Div 1 non-stamp horizontal vessel Third party radiography testing was performed as well as an in-house atmospheric hydro test

information Checklist {Choose Yes, No, or N/A - Nat Applicable): Yes No N/A
1. Third-party Certification by a Nationally Recognized Testing Laboratory? (Required) 1
2. Documentation of third-party evaluation that the equipment meets DEP Rules? ] I
2. Documents included about the qualifications of the Nationally Recognized Testing Laboratory? [_] 1
4, Technical information and drawings included? ] ]
5. Installation instructions included? L] =
6. Annual Operability Testing Requirements (Rules 62-761.500, 62-762.501, & 62-762.502 F.A.C.)? [ ]
7. Integrity Testing Requirements (Rules 62-761.700, 62-762.701, & 6€2-762.702, F.A.C.)? [ 1
8. Compatible with fuel blends containing >10% ethanol or >20% biodiesel? [ J
9. Has the product been approved or registered in other countries or states? (If so provide list} ™ |
10. Any requirements for company-certified installers or trainers? | —d
11. Was this product(s) previously approved or registered by the Department? If yes, EQ- || ]
12. Any changes or modifications to the equipment since the last submittal to DEP? 0 3

Document Infarmation: Provide supporting documents indicated as “Yes” above including this form via email to Tanknotify@Horidadep.gov, or documents can
be sent to FDEP, Division of Waste Management, 2600 8lair Stone Road, MS$ 4560, Tallahassee, FL 32389,

Write a brief description of equipment installation and performance in the U.5.:
Fo the best of our knowledge, the tank has been installed and has received an initial inspection pending FDEP registration

Equipment Registration Certification:

To the best of my knowledge and belief, all information submitted on this form is true, accurate and complete.

Nathaniel Beasley, Project Engineer Z,/ZLI /ZS-
- =

Printed Mame and Title Signature |- ght rick to sign) Date’

For Department Use Only: 02/24/2025

Date Application Received

Application complete Yes Em No: D
EQ- “ 019 | Date of complete or incamplete letier sent 02/24/2025 _ pate equipment Requires Renewal: (02/24/2030 |

Storage tank system equipnrent requires renewal gvery § yeors in accordance with subsection 62-762.851(2), FAC.
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METALWORKS, INC,

24-018-01 Manufacturers Data Book
8’-0” ID x 23’-11.5” TL-TL Vessel

Paper Machine Bulk QOil Storage Tank
Equip. No. 303-150-00914

WestRock Seminole

Jacksonville, FL
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1.0 As-Built Drawings



PAPER MACHINE BULK OIL STORAGE TANK ~ 303-150-00914 &

ISOMETRIC

CERTIFIED CORRECT
: Tate
3 121624 CKS ADDED STIFFENING RING NB DWe
ISSUED FOR CONSTRUCTION METALWORKS. INC
REVISED NOZZLE N5 TO 3" COUPLING. ADDED NOZZLES N11 &N12. P.0.BOX 171 255 HAPPY LANE SPARTANBURG S’C 29304 71 (864) 576-3540
2| ot | DWC ] i6siep FOR CONSTRUCTION MBS —
| o | o | SSUEDRORCONSTRUGTON 5 | one 8-0"1D.x23111/2' TL.TOTL. ~ PAPER MACHINE BULK OIL STORAGE TANK
WESTROCK SEMINOLE ~ JACKSONVILLE, FL
A 06107124 S ISSUED FOR CUSTOMER APPROVAL NB DWe TAN K MODEL
REV. DATE DR. BY REVISION DESCRIPTION ENGRG | CHKD. e SR = B o =
24-018-01-MOD
o Gks REVISIONS SCALE 1:28 24-018-01-MOD-3




DRAWING SCHEDULE

TATE DWG. NO. DESCRIPTION
24-018-01-000 SPECIFICATIONS, NOTES, & DRAWINGS
24-018-01-001 GENERAL ARRANGEMENT
24-018-01-002 ORIENTATION
24-018-01-003 NOZZLE SCHEDULE
24-018-01-004 NOZZLE STANDARD DETAILS
24-018-01-005 CROSS SECTION & JOINT DETAILS
24-018-01-007 SHELL WELD MAP
24-018-01-008 SHELL PLATE DETAILS
24-018-01-020 HEAD DETAILS
24-018-01-030 HEAD DETAILS
24-018-01-040 SHELL MANWAY DETAILS
24-018-01-041 SHELL MANWAY DETAILS
24-018-01-045 NOZZLE DETAILS
24-018-01-060 MISCELLANEQUS DETAILS
24-018-01-061 MISCELLANEQUS DETAILS
24-018-01-062 MISCELLANEQUS DETAILS
24-018-01-065 SADDLE DETAILS
24-018-01-066 SADDLE DETAILS
24-018-01-067 SADDLE DETAILS
24-018-01-070 FOUNDATION LOAD DETAILS
24-018-01-080 HYDROSTATIC TEST DETAILS
24-018-01-081 HYDROSTATIC TEST DETAILS
24-018-01-082 HYDROSTATIC TEST DETAILS
24-018-01-083 HYDROSTATIC TEST DETAILS
24-018-01-090 SHIPPING ENVELOPE

DESIGN NOTES:
CONSTRUCTION SHALL BE IN ACCORDANCE WITH: ASME SECTION VI, DIV. 1 ~ NON-STAMPED
EQUIPMENT NO. 303-150-00914 MANUFACTURER SERIAL NO. 24-018-01
DESIGN CONDITIONS: 0 INTERNAL/ 0 EXTERNAL P.S.I.G. @ 150° F
MINIMUM DESIGN METAL TEMPERATURE (MDMT): 0°F @0 INTERNAL/ 0 EXTERNAL P.S.I.G.
CORROSION ALLOWANCE: _ 1/8" SHELL & HEADS SPECIFIC GRAVITY: 09
HYDRO-TEST CONDITIONS: SEE SHEET 080
INSPECTION BY: TATE & CUSTOMER SYMBOL APPLIED: NONE

EST. WEIGHT EMPTY: 13,906 LBS

TANK/VESSEL TO BE THOROUGHLY CLEANED OF ALL FOREIGN MATTER, INCLUDING DIRT,
WELD FLUX/SPATTER, MILL SCALE, TRASH ETC, AFTER FABRICATION.

1. TATE METALWORKS STANDARD WELD PROCEDURES:
WPS 21:  STAINLESS STEEL, SAW
WPS 22:  STAINLESS STEEL, FCAW
WPS 50:  STAINLESS STEEL, GTAW

2. TESTING PROCEDURES:

A.VISUAL: VISUALLY INSPECT ALL WELDS.

B. AIR TEST SHELL REPADS: TATE PROCEDURE: APT-001

C. RADIOGRAPHY: X-RAY PER ASME, SECTION VIII, DIVISION 1

D. HYDROSTATIC: HYDROSTATIC PRESSURE TEST PER TEST PROCEDURES

3. CLEANING:

A. ALL WELDS WILL BE MECHANICALLY CLEANED. THE REMOVAL OF HEAT TINT IS INCLUDED

B. AT THE COMPLETION OF FABRICATION, BUT PRIOR TO THE HYDROTEST, THE INTERIOR AND EXTERIOR
OF THE TANK WILL BE PICKLED AND PASSIVATED PER TATE METALWORKS STANDARD STAINLESS
STEEL CLEANING METHODS

MATERIAL NOTES:
SHELL: SA240-304/304L HEADS/ROOF/BOTIOM: SA240-304/304L
SKIRT: N/A BASERING: N/A
ANCHOR CHAIRS: N/A SUPPORT LEGS: NIA
INSULATION RINGS: N/A STIFFENING RINGS: N/A
TOP ANGILE; N/A REPADS: SA240-304/304L
FORGINGS/COUPLINGS: SA182-F304/304L BACKING FLANGES: N/A
STUB ENDS: NIA PLATE FLANGES: NIA
NOZZLE NECK (PIPE]: SA312-TP304/304L SMLS  NOZ2LE NECK [PLATE): SA240-304/304L
FLANGE BOLTS: SA193-B8/ SA194-GR8 STRUCTURAL BOLTS: N/A
caskers: 118" THK GARLOCK 3000
GASKETS (HYDROSTATIC TEST): RED RUBBER
patrorm:  N/A
LADDER/STAIRWAY: N/A HANDRAIL: N/A
otHer:  SADDLE: SA240-304/304L
CERTIFIED CORRECT
4
3
METALWORKS, INC.
2 | | s |
1 0712214 cks | 'SSUED FOR CONSTRUCTION \B oie 8-0"1.D.x23-111/2"TL. TOT.L. ~ PAPER MACHINE BULK OIL STORAGE TANK

WESTROCK SEMINOLE ~ JACKSONVILLE, FL

A 06107124 kS ISSUED FOR CUSTOMER APPROVAL

NB | DiC SPECIFICATIONS, NOTES, & DRAWINGS

REV. DATE DR. BY REVISION DESCRIPTION

REVISIONS

T sers 24-018-01-005-2




231 11/2" TANGENT/ TANGENT

23'-7%" SHELL LENGTH

2" SF 2" SF
60" 60" 60" 60" 43.5"
007-5 007-4 007-3 007-2 007-1
061-3 061-3
~—B 0612 & 067-1 » A<
062-1 [ 062-2 [ 062-3 |
o o
— T 1 ———] i
1
x I
=
a
=O 1
o 1
1
1
1
It ! It
i i
[} [}
Il Il
It It
[l I [l
It 1 1]
It It
It It
i i i
: " ' :
1 1 I 1
It It It
It It It
It It It
It It It
It | _ __II__ 1 __II__
B R T RN e o IR
L i =TT T
i - 067-SS i 067-SS i
| SLIDING | | N3 ’ SLIDING | !
N1 N2
l—B 2" 3 A<
1 n 1 1 n
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NOZZLE ELEV. CHART
(HORIZONTALLY FROM WORKLINE) 30"
MARK No.| SIZE DIMENSION
TR T o ELEVATION B
- A (REF DWG -002 FOR TRUE ORIENTATION) WORKLINE
N2 3 14774 CENTER PUNCH OUTSIDE ONLY
N3 24" 3'-634" FOR PERMANENT REFERENCE
N4 o _qigl/m ALL DIMENSIONS ARE TO THIS POINT
: 18/ CERTIFIED CORRECT
NS k 3-6/4° ADDED STIFFENING RING
N6 3 HEAD 4| e | OS] oquED FOR CONSTRUCTION e
N7 12" HEAD REVISED NOZZLE N2 INTERNAL PROJECTION.
3 09/06/24 Dwe NJB kS
N8 | 12" HEAD 1SSUED FOR CONSTRUCTION METALWORKS, INC.
9 oansns | pwe | REVISENOZZLENS TO 3 COUPLING. ADDED NOZZLES Ni1 &Ni2 \B s
N9 12" HEAD ISSUED FOR CONSTRUCTION.
N11 3/4" HEAD '
A | o | kg | 'SSUEDFORCUSTONER APPROVAL \B oie
Nz | 3 HEAD GENERAL ARRANGEMENT
REV. | DATE | DR.BY REVISION DESCRIPTION ENGRG | CHKD.
REVISIONS SCALE 1:25 24-018-01-001-4




(4

STIFFENING RING
REF DWG 24-018-01-062

062-1 | [ 062-2 | | 062-3

270°1060-NP

2|_0"

N3

(4) LIFTING LUG ASSEMBLIES
REF DWG 24-018-01-061

24041°( 5

()

A

_T B/ BASE PLATE
065-FS

067-SS

180°

SECTION A-A
HEAD NOZZLES NOT SHOWN FOR CLARITY

BOLT HOLES OF
SHELL NOZZLES
TO STRADDLE

VERTICAL G 's  270°

90°

180°

BOLT HOLES OF ROOF NOZ1LE
TO STRADDLE PRIMARY G ,
(0-180, 90-270); NOT RADIAL G

DETAIL FOR 2-HOLEING
176.89°
067-8S SLIDING SADDLE 2 [ 067
SECTION B-B 0657 GROUNDING LUG 1| 065
065-FS FIXED SADDLE 1 | 065
& 062123 STIFFENING RING 1 | 062
0613 LIFTING LUG REPAD 4 | 061
0612 LIFTING LUG 2 [ o6t
067-1 LIFTING LUG 2 [ 06t
060NP |  NAMEPLATE ASSEMBLY | 1 | 060
MARK DESCRIPTION QrY |SHEET
ACCESSORY SCHEDULE CERTIFIED CORRECT
ADDED STIFFENING RING
4 1216124 CKS ISSUED FOR CONSTRUCTION NB owe
REVISED NOZZLE N2 INTERNAL PROJECTION.
S | 090624 | DWC | \ociED FOR CONSTRUCTION, NB | CKS METALWORKS. ING
REVISE NOZZLE N5 TO 3" COUPLING. ADDED NOZZLES N11 &N12. | )
2| 082624 | DWC | ool in FOR CONSTRUCTION, NB | CKS
T | o | o | UERRORCONSTRUCTON = | o 80"1D.x23-11 112" TL.TOTL. ~ PAPER MACHINE BULK OIL STORAGE TANK
WESTROCK SEMINOLE ~ JACKSONVILLE, FL
A 06107124 kS ISSUED FOR CUSTOMER APPROVAL NB DWe ORlENTAT|ON
REV. DATE DR. BY REVISION DESCRIPTION ENGRG | CHKD.
REVISIONS SCALE 1:26 24-01 8-01 -002-4




NOZILE AND MANWAY SCHEDULE

NOZ-SE | NOZ NECK | FLANGE | FLANGE SE FLANGE PROJECTION MATERIAL WELD WELD DIM & WPS REPAD
MARK SIZE | SCH/THICK | CUTLGTH | RATING | TYPE TYPE BOLTING SERVICE 0s IS | LGSIDE | SHSIDE | NOZILENECK FLANGE REPAD DETAIL |a/WPS | b/WPS |c/WPS |d/WPS |e/WPS | f/WPS | THICK |  O.D. 1.D. REMARKS
NI 2 SCH40S | 413/16" | 150# | RFWN DRAIN 6 FLUSH SA312-TP304/304L SMLS| SA182-F304/304L 9 [3/16:50
@NQ 3 SCH40S | 79/16" 150# | RFWN OUTLET 6 4 SA312-TP304/304L SMLS| SA182-F304/304L 7 13/16:22)3/16:22
ER N 555, RS s R AR RERRRERRERR wrons o
N4 2 SCH40S | 413/16" | 150# | RFWN - FILL 6 FLUSH SA312-TP304/304L SMLS| SA182-F304/304L 9 [3/16:50
N5 3 FULL CPLG 3000# [HREADED| - VENT 37/8" | FLUSH SA182-F304/304L 10 [3/16:22 1/4:22
N6 3" SCH40S | 127/16" | 150# | RFSO - LEVEL TRANSMITTER FLUSH | 87/8" | 4" [SA312TP304/304L SMLS| SA182-F304/304L 9 | 1/422 1/4:22 (5/16:22
TN 55 SRR s on s S e s s toss NI
N8 1/2" %888? %ggg%ggg VISUAL LEVEL GAUGE gggé WW %8?8% %WW REF DWG 24-018-01-045
v | B RRRaSsY VSUALLEVEL GALGE S S RS RIS ser e 24018010
o | o RS RS st vl Gave S5 SRR RS AR e oG 2401801 04
N1 3/4" | FULLCPLG 3000# [THREADED SPIN HOLE PLUG 15/8" | FLUSH SA182-F304/304L 10 [3/16:50 1/4:50 w/ PLUG
N12 3/4' | FULLCPLG 3000# [THREADED SPIN HOLE PLUG 15/8" | FLUSH SA182-F304/304L 10 [3/16:50 1/4:50 w/ PLUG
GENERAL NOTES:
1. ALL NOZZLES TO BE FLUSH WITH THE INSIDE OF THE TANK UNLESS
NOTED OTHERWISE.
CERTIFIED CORRECT

4

9 08126124 Dwe :?SIES\(JIE[E)[)FE\I)gZCZ(I).ESI\ITSRTU%%g,\?UPLING ADDED NOZZLES N11 & N12. NB S

0| o | o | SSVEDFORCONSTRUCTON 5 | onc 8-0"1.D.x23-111/2'TL.TOTL. ~ PAPER MACHINE BULK OIL STORAGE TANK

WESTROCK SEMINOLE ~ JACKSONVILLE, FL
A 06107124 kS ISSUED FOR CUSTOMER APPROVAL NB DWe NOZZLE SCHEDULE
REV. DATE DR. BY REVISION DESCRIPTION ENGRG | CHKD.
REVISIONS SCALE 1:1 24-018-01-003-3
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23'-11 1/2" TANGENT/TANGENT

2"S.F. 23-7 1/2" SHELL LENGTH 2"S.F.
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METALWORKS, INC.

2
| o | o | SSUEDFORGONSTRUGTON 5 | one 8-0"1.D.x23-111/2"TL.TOT.L. ~ PAPER MACHINE BULK OIL STORAGE TANK

WESTROCK SEMINOLE ~ JACKSONVILLE, FL

ISSUED FOR CUSTOMER APPROVAL
A|osom | Ok NB | DWC CROSS SECTION & JOINT DETAILS
REV. DATE DR. BY REVISION DESCRIPTION ENGRG | CHKD.
REVISIONS SCALE 15 24-018-01-005-1




MARK | SHIP [ ASSEM DESCRIPTION LENGTH SPECIFICATION source | WEISHT NOTES
SHELL ASSEMBLY PIECES
007-1 1 PL, 0.313"x 43.5" x 302.575" SA240-304/304L 2 1188 REF DWG 24-018-01-008
007-2 1 PL, 0.313"x 60" x 302.575" SA240-304/304L 3 1589 REF DWG 24-018-01-008
007-3 1 PL, 0.313"x 60" x 302.575" SA240-304/304L 3 1640
007-4 1 PL, 0.313"x 60" x 302.575" SA240-304/304L 3 1639 REF DWG 24-018-01-008
007-5 1 PL, 0.313"x 60" x 302.575" SA240-304/304L 3 1639 REF DWG 24-018-01-008
W ROLL ALL PLATES TO A4'-0" I/S RADIUS
N 24-018-01
3 B -4 007-5 007-5
|:| g SD4L-4053
) RSN )
T 1 = |
| — #3 .'l | —
- 0074 24-018-01
| ,, 016
SD4L-4053
o 201.716" TYP
|
E _ 24-018-01
5| 8 007-3 - 007-3
o |:| SD4L-4053
o ) )
fe'e} o f=1 o .
& = 2 = -
= B % =
#4
. % - 1 “© 24-018-01
38 ” T 007-2 007-2
|:| B4 [@ |—| SD4L-4053
- 8| A »
% 24-018-01
< ™ - 007-1
~ o 007-1 - SD4L-4052
\/<N4 i #1 (NS ? C
SHELL WELD MAP
6 MIN VIEW FROM OUTSIDE
CERTIFIED CORRECT
4
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— REVISED NOZZLE N5 TO 3' COUPLING METALWORKS, INC.
2| 08624 | DWC | \eq enFORCONSTRUCTION. NB | OKS
T o | o | SsUEDFORCONSTRUCTION o o §-0"10.x 2311 1/2' TL.TOTL. ~ PAPER MACHINE BULK OIL STORAGE TANK
WESTROCK SEMINOLE ~ JACKSONVILLE, FL
ISSUED FOR CUSTOMER APPROVAL
FILM DETAIL "A" A | oo | cks | SSUEDFORCUSTO 0 NB | DWC SHELL WELD MAP
(4) REQUIRED REV. | DATE | DR.BY REVISION DESCRIPTION ENGRG | CHKD.
REVISIONS SCALE 1:54 24-01 8-01 -007-2
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T wmne | oo | FETSONGZEESTOFCOPLNG o 80" 1D, x28-11 1/2' TL. TOTL. ~ PAPER MACHINE BULK OIL STORAGE TANK
ISSUED FOR CONSTRUCTION. WESTROCK SEMINOLE ~ JACKSONVILLE, FL
1 07204 kS ISSUED FOR CONSTRUCTION NB owe SHELL PLATE DETAILS
REV. DATE DR. BY REVISION DESCRIPTION ENGRG | CHKD.
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MARK | SHIP | ASSEM DESCRIPTION LENGTH SPECIFICATION source | WEISHT NOTES

PC.
ELLIPSOILDAL HEAD

HD, .375" NOM THK (.313" MIN), 96"
020-1 1 |IDx86.4" DISH RAD x 16.399" KR x SA240-304/304L 1 1176
26.313" OAH w/ 2"SF

[N
%)
N
8-0"ID
[ |
HEAD ~ 020-1
CERTIFIED CORRECT
4
3
METALWORKS, INC.
2
| omm | o | SSUEDRORCONSTRUCTON 5 | o 8-0"1D.x23-111/2' TL.TOTL. ~ PAPER MACHINE BULK OIL STORAGE TANK
WESTROCK SEMINOLE ~ JACKSONVILLE, FL
ISSUED FOR CUSTOMER APPROVAL
A 06/07/24 CKS NJB DWC HE AD DET A”.S
REV. DATE DR. BY REVISION DESCRIPTION ENGRG | CHKD.
REVISIONS SCALE 1:10 24-018-01-020-1




MARK | SHIP | ASSEM DESCRIPTION LENGTH SPECIFICATION source | WEISHT NOTES

PC.
ELLIPSOILDAL HEAD

HD, .375" NOM THK (.313" MIN), 96"
030-1 1 |IDx86.4" DISH RAD x 16.399" KR x SA240-304/304L 1 1176
26.313" OAH w/ 2"SF

[N
(9p]
&
80" ID
| |
HEAD ~ 030-1
CERTIFIED CORRECT
4
3
METALWORKS, INC.
2
| omm | o | SSUEDFORGONSTRUGTON 5 | one 8-0"1.D.x23-111/2"TL.TOT.L. ~ PAPER MACHINE BULK OIL STORAGE TANK
WESTROCK SEMINOLE ~ JACKSONVILLE, FL
A 06107124 kS ISSUED FOR CUSTOMER APPROVAL NB DWe HEAD DETA”_S
REV. DATE DR. BY REVISION DESCRIPTION ENGRG | CHKD.
REVISIONS SCALE 1:10 24-018-01-030-1




6" MIN.

FILM DETAIL "A"

(2) REQUIRED

11||

20" 0.D.

6"

040-1

22

N3 ~ 24" MANWAY
ELEVATION - SIDE VIEW

INSIDE

N/

1/8" GAP

DETAIL A

1/8" LAND

MARK | SHIP | ASSEM DESCRIPTION LENGTH SPECIFICATION source | WEISHT NOTES
040-N3 1 MANWAY ~ 24" 838

040-1 1 FL, 24" 150# RF/WN SCH 40S BORE SA182-F304/304L 269

040-2 1 PL, .375" x 22.049" x 74.126" SA240-304/304L 177 ROLL TO A 24" OD, SHOP TRIM
040-3 1 FL, 24" 150# RF BLD SA182-F304/304L 417

040-4 2 RB, 5/8" DIA 1'- 3/8" SA479-304/304L 1 FORM PER DETAIL
040-6 1 G, 1/8" THK 24" 150# RING GARLOCK 3000 1

040-7 20 |AT,11/4"DIAx71/2"LG. w/(2) HN SA193-B8/SA194-GR8 0

N3 ~ 24" MANWAY
ELEVATION - FRONT VIEW

CERTIFIED CORRECT

METALWORKS, INC.

1 07122 kS ISSUED FOR CONSTRUCTION. NJB DWe

REV. DATE DR. BY REVISION DESCRIPTION ENGRG | CHKD.

8-0"1Dx23-111/2' TL.TOTL. ~ PAPER MACHINE BULK OIL STORAGE TANK
WESTROCK SEMINOLE ~ JACKSONVILLE, FL

SHELL MANWAY DETAILS

REVISIONS

SCALE 1:10

24-018-01-040-1




GRIND FLAT
& TACK WELD

N3 ~ 24" MANWAY DAVIT

PLAN VIEW

2|_1 "

N3 ~ 24" MANWAY DAVIT

ELEVATION - FRONT VIEW

MARK | SHIP- | ASSEM DESCRIPTION LENGTH SPECIFICATION source | WEISHT NOTES
040-N3 1 MANWAY ~ 24" 838
041-8 1 PL, .75" x PATTERN SA240-304/304L 5
041-9 1 PI, 2 1/2" DIA SCH 160 9" SA312-TP304/304L WLD 8
041-10 1 PL, .5"x PATTERN SA240-304/304L 1
JAW END FITTING, 7/8"9x 12" LG., .
041-11 1 11/8" OPENING WIDTH w/ 3/4" DIA PIN GALVANIZED 3 McMASTER CARR P/N: 3001726
041-12 2 HN, 7/8" DIA SA194-2H HDG 0
041-13 1 RB, 2" DIA 4'-6" SA479-304/304L 39 SHOP TRIM
041-14 1 PI, 2 1/2" DIA SCH 160 3/4" | SA312-TP304/304L WLD 1
041-13
3.249"
" (0 22
2563 | 1/4 '
H L [<{041-14]
1 i:
|
S ] N UAE
i
- i ! ,
- B ! ©
[Se) EO :|
i 041-8 :: =
I |
[ AL
11 I
4 o .
| & n S
114
MK 041-10
SCALE 1:4
DETAILC
SCALE 1:6
CERTIFIED CORRECT
5
4
METALWORKS, INC.
3
) 8-0"IDx23-111/2"TL.TOT.L. ~ PAPER MACHINE BULK OIL STORAGE TANK
WESTROCK SEMINOLE ~ JACKSONVILLE, FL
| o | ok | 1SSUEDFORCONSTRUCTION B | o SHELL MANWAY DETALS
Rev. | DATE | DR.BY REVISION DESCRIPTION ENGRG | CHKD.
REVISIONS SCALE 1:10 24-018-01-041-1




MARK SHIP | ASSEM DESCRIPTION LENGTH SPECIFICATION source| WEISHT! NOTES
045-N7 1 VISUAL LEVEL GAUGE ~ 1/2" 1
045-N10 1 VISUAL LEVEL GAUGE ~ 1/2" 1
045-1 2 PI, 1/2" DIA SCH 40S 5" SA312-TP304/304L SMLS 0 SHOP TRIM
A 045-2 2 EL, 1/2" DIA SCH 40S 45° SA403-WP304/304L 0
/ 045-3 2 PI, 1/2" DIA SCH 40S 3" SA312-TP304/304L SMLS 0 THREAD ONE END
; - —— = — N8 & N9 TANK ASSY PIECES
12 045-4 2 PI, 1/2" DIA SCH 40S 77/116" SA312-TP304/304L SMLS 1 THREAD ONE END, SHOP TRIM
LEVEL GAUGE SHIPPING PIECES
045-5 2 PI, 1/2" DIA SCH 40S 1'-2 3/4" SA312-TP304/304L SMLS 1 THREAD BOTH ENDS
045-6 8 FC, 1/2" DIA 3000# THREADED SA182-F304/304L 0
045-7 2 PI, 1/2" DIA SCH 40S 3" SA312-TP304/304L SMLS 0 THREAD BOTH ENDS
KENNCO K9900 SERIES LEVEL GAUGE, .
045-8 2 12" DIA MNPT x 45" CL TO CL 0 P/N: K99M50-45-ABH-GS-ATM-150-NS
5
PN
045-8
SEE ELEV
/_\ B 0456 0455
e ) ) S T
% 1/2" -lm —’:D S
DETAIL A
SCALE 1:6
SEE ELEV SAME FOR N10, BUT MIRRORED
N 045-6
0458 l_- (0454 ]
2 Y Mt S i =
4% " REF
045-7 /o 316
0456 50
1/4
DETAIL B
SCALE 1:6
CERTIFIED CORRECT
1 miES 5
4
310" METALWORKS, INC.
| 3
G GEO sS ) 8-0"IDx23-111/2"TL.TOT.L. ~ PAPER MACHINE BULK OIL STORAGE TANK
LEVEL GAUGE OVERALL ASSEMBLY WESTROCK SEMINOLE ~ JACKSONVILLE, FL
ELEVATION ' p— oks | 'SSUED FOR CONSTRUCTION. B oWe NOZZLE DETAILLS
Rev. | DATE | DR.BY REVISION DESCRIPTION ENGRG | CHKD.
REVISIONS SCALE 1:12 24-018-01-045-1




TATE METALWORKS INC.

0 FC)AT 3278

(NAME OF MANUFACTURER)

3278 PS| (kPa) AT 150 °F [°C)

MAX. ALLOWABLE WORKING PRESSURE

0 PS| (kPa) AT 150 °F [°C)

MAX. ALLOWABLE EXTERNAL WORKING PRESSURE
(IF SPECIFIED; SEE NOTE (1))

PSI (kPa
MIN. DESIGN METAL TEMPERATURE

24-018-01

MANUFACTURER'S SERIAL NUMBER

2024

YEAR BUILT

NAME PLATE FACSIMILE

MARK SP"(';_P ASF,SCFM DESCRIPTION LENGTH SPECIFICATION SOURCE WEéGAf"T/ NOTES
060-NP 1 NAMEPLATE ASSEMBLY 6
060-1 1 PL, 188" x PATTERN SA240-304/304L 4 6
060-2 1 TATE ASME STANDARD NAMEPLATE ALUMINIUM 16 0
' 2
118
.
'\\\\v
:/ . 060-1
\& /) 17.33"
060-2 4.832" | 7.665" | 4.832"
NAMEPLATE ASSEMBLY ~ 060-NP
PLAN VIEW R48.313"
L (NN
= =
_ 4 4
© [m) [m)
= =
[WH] Ll
o o
i i <" THK.
304L (SHOP BEND
S . | ( ) MK 060-1
| |
n | |
[{e} T - - T
] ]
] ] > g
| I wio
] I "
: | I
| | |
| | o
\TATE METALWORKS
8" NAMEPLATE: ATTACH
WITH SELF TAPPING
SCREWS[060-2 |
NAMEPLATE ASSEMBLY ~ 060-NP
ELEVATION ~ FRONT
CERTIFIED CORRECT
4
3
METALWORKS, INC.
2
T o | o | SSUEDFORCONSTRUCTON o o 80" [D.x23-11 12" TL.TOTL. ~ PAPER MACHINE BULK OIL STORAGE TANK
WESTROCK SEMINOLE ~ JACKSONVILLE, FL
ISSUED FOR CUSTOMER APPROVAL
A | oeoT24e | CKS NB | Dwe MISCELLANEOUS DETAILS
REV. DATE DR. BY REVISION DESCRIPTION ENGRG | CHKD.
REVISIONS SCALE 1:4 24-018-01-060-1




MARK | SHIP | ASSEM DESCRIPTION LENGTH SPECIFICATION source | WEISHT NOTES
LIFTING LUG ASSEMBLY 98
061-1 2 PL, .625" x PATTERN SA240-304/304L 10
061-2 2 PL, .625" x PATTERN SA240-304/304L 10
061-3 4 RP, .313"x 10" x 16" SA240-304/304L 14 RADIUS CORNERS
A— G HOLE& G LUG
14'_0“
7|_0n . 7|_0n ’] '.93/4"
I
1
1
061-2
AT
) i
R _ _ T D e 0 _ 1 -® _ N
= e | '
- 24 [
= ¥ |
i f . |
0671 061-3 061-1 X
TYP
:
|
wn —
0 &
> o
o 8-9%" =
A <J
LIFTING LUG OVERALL ASSEMBLY SECTION A-A
PLAN VIEW
EACH LUG REQUIRES A MINIMUM SHACKLE
SIZE OF 4.75 TONS WITH A PIN SIZE OF 0.75 INCHES
/?2_5,, CD'\ S‘
5
0613 w0 CERTIFIED CORRECT
22 Q) 4
516 '
3
METALWORKS, INC.
2
10.124" T o | o | s roRoRSTRUGTON o 8.0 1D.x23-11 12 TL.TOTL. ~ PAPER MACHINE BULK OIL STORAGE TANK
WESTROCK SEMINOLE ~ JACKSONVILLE, FL
. ISSUED FOR CUSTOMER APPROVAL
MK 061-1 PATTERN A | osore | cks NB | Dwe MISCELLANEOUS DETAILS
MK 061-2 PATTERN (OPP) Rev. | DATE | DR.BY REVISION DESCRIPTION ENGRG | CHKD.
SCALE: 1:4

REVISIONS SCALE 1:40 24-018-01-061-1




Oo

062-3

270°

180°

STIFFENING RING DETAILS

ELEVATION
ALIGN WITH G OF SADDLE

MARK | SHIP | ASSEM DESCRIPTION LENGTH SPECIFICATION source | WEISHT NOTES
STIFFENING RING SHIPPING PIECES
062-1 2 RS, .5" x PATTERN SA240-304/304L 34
062-2 1 RS, .5" x PATTERN SA240-304/304L 28
062-3 1 RS, .5" x PATTERN SA240-304/304L 28
2 Lso =}
2]
3
=
= 118" GAP
= 52.413"
DETAIL A
062-2
90°
47.947"
| |
MK 062-1
SCALE 1:12
1/4 312
S 2 "
e 52.133
067-SS| @ CENTER OF VESSEL
MK 062-2
MK 062-3 (MIRRORED, EXCEPT BEVEL)
SCALE 1:12
CERTIFIED CORRECT
° @)
4
METALWORKS, INC.
3
) 8-0"1.D.x23-111/2" TL.TOT.L. ~ PAPER MACHINE BULK OIL STORAGE TANK
WESTROCK SEMINOLE ~ JACKSONVILLE, FL
| e | o | 1SSUEDFORCONSTRUCTION B | o MISCELLANEOUS DETAILS
Rev. | DATE | DR.BY REVISION DESCRIPTION ENGRG | CHKD.

REVISIONS

SCALE 116 24-018-01-062-1




5

MARK SP"g_P ASF,SC?M DESCRIPTION LENGTH SPECIFICATION SOURCE WE&"T/ NOTES
P R 065-FS 1 FIXED SADDLE ASSEMBLY 824
A A 065-1 1 PL, 5"x 12" x 84.4" SA240-304/304L 6 146 w/ HOLES
- - P -~ - - 066-2 1 PL, 625" x PATTERN SA240-304/304L 10 | 303
065-6 I B — 065-3 2 PL, 5"x 8" x 53.372" SA240-304/304L 7 62
S - - 065-4 2 PL, 5" x 3.688" x 11.125" SA240-304/304L 8 6
065-5 4 PL, 5" x 3.688" x 15.704" SA240-304/304L 9 8
065-6 1 RP, 313" x 15" x 152.269" SA240-304/304L 5 206 | ROLLTO4-5/16" IS RAD, RADIUS CORNERS
065-7 1 L, 2"x 2" x 1/4" 2" SA479-304/304L 1 1 w/ HOLE
2
0653 114 TYP
164°
CONTACT ANGLE
. "
0 &5
~ 065-3
066-2
0655 065-5 -
I I
v 3/n
0654 B 7Y
e . 3/
o = ' it 6-0 (0657 ]
' 1/4 5 065-1 ' GROUNDING
” 3 0655 0654 0655 UG
P 4 2 ol ol /o
2 184 1-84
ol
VA 6-11%" e ool - t _________________ i __________________ L
1
A nl_ 1"
73 _ i i e ~l .
g —m=_mii=_T__r=_T__ﬁ_=_T__ _____ ;;___Ti:t = ;r—oo
FIXED SADDLE ASSEMBLY ~ 065-FS ]
ELEVATON . gt s i B B ! T
065-3 0655 0654 0655 065-6 065-3
L (4)-1 3/8" DIA 065-1 066-2
HOLES
SECTION A-A
2
CERTIFIED CORRECT
1/2" DIA HOLE
CENTERED 4
3
SROUNDING LUG METALWORKS, INC.
2
T o | o | SSUEDFORCONSTRUCTON o o 80" [D.x23-11 12" TL.TOTL. ~ PAPER MACHINE BULK OIL STORAGE TANK
DETAIL B WESTROCK SEMINOLE ~ JACKSONVILLE, FL
. ISSUED FOR CUSTOMER APPROVAL
SCALE1:4 A | osom | ok NB | DiHC SADDLE DETAILS
REV. DATE DR. BY REVISION DESCRIPTION ENGRG | CHKD.
REVISIONS SCALE 1:15 24-018-01-065-1




96.304"

6.956"

6.956"
=) &
&
&
Qy
82.391"
MK 066-2
CERTIFIED CORRECT
4
3
METALWORKS, INC.
2
| omm | o | SSUEDRORCONSTRUCTON 5 | o 8-0"1D.x23-111/2' TL.TOTL. ~ PAPER MACHINE BULK OIL STORAGE TANK
WESTROCK SEMINOLE ~ JACKSONVILLE, FL
ISSUED FOR CUSTOMER APPROVAL
A 06/07/24 CKS NJB DWC SADDLE DETA”.S
REV. DATE DR. BY REVISION DESCRIPTION ENGRG | CHKD.
REVISIONS SCALE 1:10 24-018-01-066-1




5.Jf

MARK | SHIP | ASSEM DESCRIPTION LENGTH SPECIFICATION source | WEISHT NOTES
*_ _* 067-SS 2 SLIDING SADDLE ASSEMBLY 823
A A 067-1 2 PL, .5"x 12" x 84.4" SA240-304/304L 6 145 w/ HOLES
5 " o R REEW T ot T 7 &
R — . .
—_ 065-4 4 PL, .5" x 3.688" x 11.125" SA240-304/304L 8 6
065-5 8 PL, .5" x 3.688" x 15.704" SA240-304/304L 9 8
065-6 2 RP, .313" x 15" x 152.269" SA240-304/304L 5 206 ROLL TO 4*-5/16" /S RAD, RADIUS CORNERS
2
114 TYp
065-3
164°
CONTACT ANGLE
:0' o
Sq ¥
o 0653
<+
066-2
065-5 ‘ 065-5
I I
0654 73
& n
! I 6% 61_011
o = o |
» 114 3 L-067-1 0655 065-4 065-5
<
TP 1 g 1-8)4" 1-8)4"
A
1/ " 443/ o
y o1 T e e e = = —
3 J° ! ! & %
/8 i’ — —n:::%:—:%:ﬁ:%:—::::::::::—::::::::::—::::::TII:::%h—_—éo
© H H &b H: =~
SLIDING SADDLE ASSEMBLY ~067-SS N vy VW % >V v
ELEVATION
(2) REQUIRED
065-3 1 0654 | [ 065-5 ] [ 065-6 | [ 065-3 ]
—(4)-13/8"DIAx11/2"LG [ 067-1] 066 2
SLOTS
SECTION A-A
CERTIFIED CORRECT
4
3
METALWORKS, INC.
2
" o | o | SSEDRRGOSTRIGTON T o 801D x23-11 12 TL.TOTL. ~ PAPER MACHINE BULK OIL STORAGE TANK
WESTROCK SEMINOLE ~ JACKSONVILLE, FL
A | oonm | ks | ISSUEDFORCUSTOMER APPROVAL | owe SADDLE DETAILS
REV. | DATE | DR.BY REVISION DESCRIPTION ENGRG | CHKD.
REVISIONS SCALE 1:15 24-018-01-067-1




Load

FOUNDATION LOAD SUMMARY

Saddile #1: Total Loading at Base (Right Sliding Saddie)

Vessel Condition

Longitudinal Base Shear

Transverse Base Shear

Vertical Force

{ by ) { Ibg ) (b )
Waight QOnly (D) Operating, New ] li] 48 680
Waight Only (D) Oparating, Corroded 0 0 46,880
Thaermal Expansion Operating, Mew 21,908 0 0
Tharmal Expansion Dpearating, Carrodad 21,141 ] 0
Wind Only (0.6 * W) Operating, Mew BET BHT a
Wind Only (0.8 * W) Oparating, Corroded BGT BHT L]
Saismic Only (0.7 * E) Operating, New 2,670 1,340 2,582
Saismic Only (0.7 * E) | Operating, Corroded 2,574 1.293 Z,490

Saddle #1: Total Loading at Base (Left Fixed Saddle)

Longitudinal Base Shear

Transverse Base Shear

Vertical Force

Load Vessel Condition {1y ) ( I ) { Iy )
Weaight Only (D) Operating, New ] 0 48 274
Weight Only (D) Oparatimg, Corroded ] 0 46 564
Thermal Expansion Operating, New 21,906 ] a
Thermal Expansion Cparating, Corroded 21,141 0 Q
Wind Only (0.6 * W) Operating, Mew BGT B57 1]
Wind Only (0.6 * W) | Operating, Carroded 5BT BST 0
Seismic Only (0.7 " E)| Operating, New 2,670 1,329 2,560
Saismic Only (0.7 * E) | Operating, Corroded 2 574 1,281 7 46T

ALL VALUES REPORTED ARE SERVICE LOADS FOR ALLOWABLE STRESS DESIGN (ASD)

VERTICAL FORCE VALUES IN THE SEISMIC CASE INCLUDE THE 0.7 * 0.2 * Sbs DEAD LOAD FACTOR (COMPRESSIVE).
THE 0.7 TERM IS THE ASD LOAD COMBINATION FACTOR.

CERTIFIED CORRECT

METALWORKS, INC.

ISSUED FOR CONSTRUCTION

8-0"1.D.x23-1112'TL.TOTL. ~ PAPER MACHINE BULK OIL STORAGE TANK
WESTROCK SEMINOLE ~ JACKSONVILLE, FL

FOUNDATION LOAD DETAILS

1| omes | cks NB | DWe

A | o | ok | 'SSUEDFORCUSTOMER APPROVAL w | owe

REV. | DATE | DR.BY REVISION DESCRIPTION ENGRG | CHKD.
REVISIONS

SCALE 1:10

24-018-01-070-1




VESSEL HYDROTEST PROCEDURE:

TATE PROJECT NUMBER: 24-018, PHASE 01
CUSTOMER: WESTROCK JACKSONVILLE, FL
TANK NAME: PMO OIL TANK

TANK NUMBER: 303-150-00914

DESIGN CODE: ASME NON-STAMP

& TEST:

1. COMPLETE ALL NDE REQUIREMENTS PER “TESTING PROCEDURES” AS OUTLINED ON DRAWING 24-018-01-000.

2. SET THE VESSEL IN THE SHOP, IN A HORIZONTAL POSITION WITH NOZZLE N5-3” AT THE TOP OF THE TANK AS A VENT.

3. INSTALL ALL BLIND FLANGES ON THE VESSEL, EXCLUDING NOZZLE N5-3" VENT. NOZZLE N5-3" VENT IS TO REMAIN OPEN THE ENTIRE TIME THE WATER SUPPLY IS CONNECTED TO THE VESSEL. THIS NOZZLE WILL ALSO BE USED TO OBSERVE THE FILLING OF THE VESSEL.
4. INSTALL THE VALVE AND TEST TREE ASSEMBLY ON NOZZLE N1-2".

5. CONNECT THE WATER SUPPLY/FIRE HOSE TO THE VALVE ASSEMBLY CONNECTED TO NOZZLE N1-2". DO NOT TURN ON THE WATER.

6. CONNECT THE PRESSURE HOSE TO NOZZLE N1-2” VALVE TREE (3/8” BALL VALVE CONNECTION)

7. WITH THE NOZZLE N5-3" VENT STILL OFF THE VESSEL, BEGIN FILLING THE VESSEL BY TURNING ON THE WATER SUPPLY, AND OPENING THE BALL VALVE CONNECTED TO NOZZLE N1-2".
8. FILL WITH WATER UNTIL THE VESSEL IS FULL. CLOSE BALL VALVE. DISCONNECT THE WATER SUPPLY.

9. INSTALL THE VENT ASSEMBLY ON NOZZLE N5-3" AND CLOSE BALL VALVE

10. THE VESSEL SHOULD BE COMPLETELY FULL OF WATER. THE PRESSURE GAUGE SHOULD READ 4.10 PSI.

11. THIS SHOULD BE HELD FOR ONE HOUR, WHILE INSPECTING THE VESSEL, VERIFYING THERE ARE NO LEAKS.

12. AFTER IT IS CONFIRMED THAT THERE ARE NO LEAKS, RELEASE THE PRESSURE BY SLOWLY OPENING THE BALL VALVE ON NOZZLE N5-3" VENT ASSEMBLY.

13. REMOVE THE VENT ASSEMBLY BLIND FLANGE FROM NOZZLE N5-3" VENT

14. CONNECT THE FILL/DRAIN HOSE TO NOZZLE N1-2", OPEN VALVE AND DRAIN THE VESSEL EMPTY.

GAUGE SIZE SHOULD BE BETWEEN 1.5 * TEST PRESSURE AND 4.0 * TEST PRESSURE PER ASME

CERTIFIED CORRECT

5
4

REVISED TEST TREE ATTACHMENT NOZZLE M ETALWORKS’ INC.
S | 090624 | DWC | oD FOR CONSTRUCTION, ' NB | CKS
2 | wmz | oo | FEVSEDNOZZENGFRONZTOS. 5 | o 8-0"IDx23-111/2" TL.TOTL. ~ PAPER MACHINE BULK OIL STORAGE TANK

ISSUED FOR CONSTRUCTION. WESTROCK SEMINOLE ~ JACKSONVILLE, FL

ISSUED FOR CONSTRUCTION
1| | oS NGB | DWC HYDROSTATIC TEST DETAILS

REV. DATE DR. BY REVISION DESCRIPTION ENGRG | CHKD.
REVISIONS SCALE 1:1 24-018-01-080-3




PRESSURE WASHER—>®—
CONNECTION ;

PRESSURE
RELIEF

PRESSURE TEST

TREE ASSEMBLY
FIRE HOSE
CONNECTION

VESSEL PRESSURE TEST CONFIGURATION

CERTIFIED CORRECT

09/06/24

DWC

REVISED TEST TREE ATTACHMENT NOZZLE.
ISSUED FOR CONSTRUCTION.

NJB

CKS

METALWORKS, INC.

08/26/24

DWC

REVISED NOZZLE N5 & 083-HT2 VENT ASSEMBLY.
ISSUED FOR CONSTRUCTION.

NJB

CKS

07122124

CKS

ISSUED FOR CONSTRUCTION

NJB

DWC

REV.

DATE

DR. BY

REVISION DESCRIPTION

ENGRG

CHKD.

8-0"1Dx23-111/2' TL.TOTL. ~ PAPER MACHINE BULK OIL STORAGE TANK
WESTROCK SEMINOLE ~ JACKSONVILLE, FL

HYDROSTATIC TEST DETAILS

REVISIONS

SCALE 1:32

24-018-01-081-3




082-1

PRESSURE WASHER
CONNECTION

12

082-4

FIRE HOSE

CONNECTION

PRESSURE TEST TREE ASSEMBLY ~ 082-HT1

ELEVATION

MARK | SHP | ASTE DESCRIPTION LENGTH SPECIFICATION source | WEIGHT/ NOTES
082-HT1 1 PRESSURE TEST ASSEMBLY TREE 36
082-1 1 FL, 2" 150# RF BLD SA105 4 w/ 2 1/2" DIA HOLE IN CENTER
082-2 1 PI, 2 1/2" DIA STD WT 1 SA53-B ERW 6 THREAD ONE END
BALL VALVE, 2 1/2" NPT FEMALE, MAX
PRESSURE 450 PSI @ 100°F, MAX .
082-3 1 STEAM PRESSURE 150 PSI @ 366°F, BRASS 16 McMASTER CARR P/N: 47865K71
TEMP RANGE -50° TO 400°F
FIRE HOSE CONNECTION, MALE
082-4 1 ADAPTOR x FEMALE SWIVEL 2 BRASS 3 McMASTER CARR P/N: 6494763
1/2" NPT x 2 1/2" NH/MST
HALF COUPLING, 3/8" DIA 3000#
082-5 1 THREADED SA234-WPB 0
082-6 1 Pl, 3/8" DIA STD WT 6" SA53-B ERW 0 THREAD BOTH ENDS
BALL VALVE, 3/8" NPT FEMALE, MAX
PRESSURE 600 PSI @ 100°F, MAX .
082-7 1 STEAM PRESSURE 150 PSI @ 366°F, BRASS 0 McMASTER CARR P/N: 47865K22
TEMP RANGE -50° TO 400°F
HALF COUPLING, 1/2" DIA 3000#
082-8 1 THREADED SA234-WPB 0
082-9 3 Pl, 1/2" DIASTD WT 6" SA53-B ERW 0 THREAD BOTH ENDS
INLINE 300# THREADED REDUCING .
082-10 2 TEE, 12" x 1/4" PIPE DIA IRON 1 McMASTER CARR P/N: 4627K332
BALL VALVE, 1/2" NPT FEMALE, MAX
PRESSURE 600 PSI @ 100°F, MAX .
082-11 1 STEAM PRESSURE 150 PSI @ 366°F, BRASS 1 McMASTER CARR P/N: 47865K23
TEMP RANGE -50° TO 400°F
PRESSURE GAUGE, 2 1/2" FACE x
1/4" BTM MOUNT w/ CERTS, .
082-12 2 PRESSURE RANGE 0-300 PSI, - McMASTER CARR P/N: 9796T31
PRESSURE TEMP RANGE -40° TO 150°
RELIEF "
CONCENTRIC REDUCER, 2 1/2" x
082-13 1 o"STD WT SA234-WPB 2
CERTIFIED CORRECT
5
4
METALWORKS, INC.
3
> | ooz | owo | FEvSEDATAGRIENTFUvGE 2 o §-0'Dx23-11 12" TL.TOTL. ~ PAPER MACHINE BULK OIL STORAGE TANK
ISSUED FOR CONSTRUCTION. WESTROCK SEMINOLE ~ JACKSONVILLE, FL
1| 082624 | DWC | ool n FOR CONSTRUCTION, NB oS HYDROSTATIC TEST DETAILS
Rev. | DATE | DR.BY REVISION DESCRIPTION ENGRG | CHKD.
REVISIONS SCALE 1:5 24-01 8-01 -082-2




MARK | SHIP | ASSEM DESCRIPTION LENGTH SPECIFICATION source | WEISHT NOTES

083-HT2 1 VENT ASSEMBLY - 3" 25

083-2 1 PI, 3" STD WT PIPE NIPPLE 6" SA53-B ERW 4 THREAD BOTH ENDS

BALL VALVE, 3" NPT FEMALE,
MAX PRESSURE 450 PSI @ 100°F,

083-3 1 MAX STEAM PRESSURE 150 PS| BRASS 22 McMASTER CARR P/N: 47865K72
@ 366°F, TEMP RANGE -50° TO
400°F
VENT ASSEMBLY ~ 083-HT2 /\
ELEVATION
CERTIFIED CORRECT

METALWORKS, INC.

REVISED VENT ASSEMBLY T0 3", 8-0"1Dx23-111/2' TL.TOTL. ~ PAPER MACHINE BULK OIL STORAGE TANK

2 08/26/24 DWC NJB CKS

ISSUED FOR CONSTRUCTION. WESTROCK SEMINOLE ~ JACKSONVILLE, FL
ISSUED FOR CONSTRUCTION
1| | oS NGB | DWC HYDROSTATIC TEST DETAILS
REV. DATE DR. BY REVISION DESCRIPTION ENGRG | CHKD.

REVISIONS SCALE 1:4 24-01 8-01 -083-2




28"4916"

SHIPPING ENVELOPE
PLAN VIEW

94"

061-1 0°

061-2

270° - _ o s
90 %
>

l

I

I

180°
SHIPPING ENVELOPE
ELEVATION
WEIGHT 13,906 LBS
SCALE: 1:24
CERTIFIED CORRECT
5 0
4
METALWORKS, INC.
3
) 8-0"1.D.x23-11 12" TL. TOTL. ~ PAPER MACHINE BULK OIL STORAGE TANK
WESTROCK SEMINOLE ~ JACKSONVILLE, FL
ISSUED FOR CONSTRUCTION
1 07122124 CKS NJB DWC SHlPPlNG ENVELOPE
REV. DATE DR. BY REVISION DESCRIPTION ENGRG | CHKD.
REVISIONS SCALE 1:46 24-018-01-090-1
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Deficiencies Summary

Deficiencies for Lifting Lug #1 (See Alternative Calc)
The local stresses in the WRC 537 calculation are excessive.

Deficiencies for Lifting Lug #2 (See Alternative Calc)

The local stresses in the WRC 537 calculation are excessive.

Warnings Summary

Warnings for Lifting Lug #1 (See Alternative Calc)
Pad width (2.5 in) is greater than 8" min[t, t;] = 1.504 in. External loads may cause the pad to fail by buckling unless intermediate pad

welds are used (See Bednar 7.5 paragraph 3). (warning)
Actual lug

C1 1 C;
— < — —
C, 4, G

(warning)
The lug extends beyond the edge of Cylinder #2. (warning)

Warnings for Lifting Lug #2 (See Alternative Calc)

Pad width (2.5 in) is greater than 8*minl[t, t;] = 1.504 in. External loads may cause the pad to fail by buckling unless intermediate pad

welds are used (See Bednar 7.5 paragraph 3). (warning)
Actual lug

= i used as this is the minimum ratio covered by WRC 537.

G 16
C: 4 G
(warning)

1
=1 used as this is the minimum ratio covered by WRC 537.

Warnings for Saddle #1
Slotted bolt holes are specified on the saddle with the heavier weight. (warning)

Warnings for Vessel

Changes to steelmaking practices have increased the risk of brittle fracture at temperatures higher than the ASME impact test
exemption temperatures. It is highly recommended that the following supplemental requirements be applied for SA-105, SA-106 B, SA-
53 seamless, and SA-234: material composition should have a minimum Mn:C ratio of 5, and SA-105 flanges should require a grain size
of 7 or finer. (warning)

ASME B16.5/ B16.47 Flange Warnings Summary

Flange Applicable Warnings

Level Transmitter (N6)
Drain (N1)

Discharge (N2)
Manway (N3)

Fill (N4)

4 |For Class 150 flanges, ASME B16.5 para. 5.4.3 recommends gaskets to be in accordance with Nonmandatory Appendix B, Table
B1, Group No. I.

2 | You have selected a low strength bolt material SA-193 B8 1 Bolt. ASME B16.5 para. 5.4.2 recommends gaskets for low strength
bolts to be in accordance with Nonmandatory Appendix B, Table B-1, Group No. la.

RN
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Rounded Lug Design P,

Customer:|WestRock Seminole
Job No:[24-018-01 |
Date:| 07/16/24

By: NJB t=0.625in
Rev: 2 3/24/2024
Design Basis for Lift Lugs: I, [ Py
1) Use Normal AISC Bending Stress Allowables
2) Recommended plate thickness > (0.25 * Hole Diam.) |
but never less than 1/2"
3) Consider Size of Shackle Pin in relation
to the Lug Radius, R and the Hole Diameter, d H=6in.
Lug Material = tw=0.25in
Lug Yield Stress (F,): 30,000 Psi (typ.)
Lug Ultimate Stress, (F,): 75,000 Psi B =6 in.
Weld Ult. Stress: 75,000 Psi \ A
Max. Tensile Weld Stress (Q): 22,500 Psi < ?
Lug Dimensions & Loading Inputs: N
Thickness of Lift Lug (t) = 0.625 in. min. t=[__0.500 |in. (Based on Note 2 above)
Length of lug to Hole CL, (H) = 6 in.
Lug Width, (B) = 6 in. a=| 2250 [in. OK
Lug Radius, (R) = 2.5 in. B=(2*R)= 5 in.
Diameter of Hole, (d) = 1.5 in. e=[R-(dl2)]=| 1.750 |in. OK
Fillet weld size (t,) = 0.250 in. Min Weld Size per Table J2.4=| 0.25 |in.
Required Weld Size = 0.203 in.
Tension Load on Single Lug, (P) = 3.5 kips (In the plane of the lug)
Load Increase S.F. = 2.00
Design Tension Load, (P,) = 7.00 kips
Angle to Horizontal, @ = 45.00 degrees
Lateral Load, (Py) = 0.00 kips (Perpendicular to the lug) <€——— Note: If no load is given, the design assumes a perpendicular force based on a 5° offset
Lateral Load, (P) = 0.61 kips (Perpendicular to the lug)
Shackle Inputs from Crosby Group Catalog Shackle Dimensions

Will Shackles Be Used?] ____ Yes __|(Yes/No)

Total Design Tension Load, P: 2.63 Tons **
Shackle Size = 4.75 Tons OK
Shackle Length, C = 2.81 in. OK G D
Pin Size = 0.75 in. OK*** | —1 r.-
Jaw Opening, A = 1.25 in. OK |_T'
e c‘

DRAFTING NOTE: On the drawing under the Lift Lug Detail, place
the following note:

Each lug requires a minimum shackle size of 4.75 Tons with

a Pin Size of 0.75 inches

L

** The Tate lifting plans use a 1.5 design factor for all rigging. Therefore, the shackles will be sized
based on this 1.5 factor since they are apart of the overall rigging system.

*** Tate standard is to provide minimum lift lug hole diameter of 3/8" larger than the pin

OK Tension Failure Check at Sides of Hole

OK Tension Fracture Check at Plate Edge P,

OK Crushing Load Check on Plate 1 P,

OK Shear Failure Check at Plate Edge P,

OK Combined Tension and Bending Stresses on the Lug I

OK Weld Stresses on the Lug |

Total Design Tension Load, P: 7.00 kips il

Design Force, P,: 4.95 kips (7]
Design Force, P,: 4.95 kips > Py > P
Design Force, P,: 0.61 kips




Lug Design

Customer: WestRock Seminole
Job No: 24-018-01
Date: 07/16/24
By: NJB

Four Potential Failure Modes for a Lug Plate

1.) Tension Failure at the Sides of the Hole

P,=2%a*t*F,

P, = 2*2.25*0.625*75 = 211 kips
Paiow.=0.2*P,= 4219 kips
Tension Force, P, = 495 kips
2.) Crushing above the Pin and Tearing Tension
Fracture at the Plate Edge
Loose Fit Pin (Tearing Tension Failure)
Paiow. = (1.67 * F, * t * €9)/d
Paow. = 38.36 kips
Design Tension Force, P, = 7.00 kips
Snugq Fit Pin (Crushing Load)
Paiow. = 0.9 " F, *t*d
Paow. = 2531 kips
Design Tension Force, P, = 7.00 kips

3.) Shear Failure in the Lug Plate as the Pin Attempts to
Plow its Way Toward the Free Edge of the Plate

P,=2*(0.4*F,)*e*t
P,= 26.25 kips
Design Tension Force, P, = 7.00 kips

4.) Dishing (Out of Plane Buckling) Failure of Relativel
which are Laterally Unrestrained

(AISC Section D5.1)

OK

(AISC Section J7)

OK

OK

(AISC Section J4.2)

OK

Thin Lug Plates

Dishing is prevented by establishing a minimum thickness limit.
Following Design Basis Note 2 above should take care of this problem

Lug Stresses (AISC Section D2 & F11)

in.

Page 2

a= (B-d)2= 2250 in.
t= 0.625 in.
F,= 75 ksi
Py
S 2
e=(R-d2)= 1.750 in. “
F,= 0.6*F, = 18 ksi
t= 0.625 in.
d= 1.5 in.
F,= 30 ksi
Py
F,= 30 ksi
e= 1750 in. )\
t= 0.625 in.
4.95 Kips
Z 4
7.00 kips
(%)
4.95 Kips
............... - > x

Y
d) 1.5 in. (t)
0.625]in.
1.750 in. 1.750 in.
(B) (H)
6 in. 6
Plan View
Lug Gross Area, A,= B*t
A= 375 in’
Lug Net Area, A, = (B*t)-(d*t)
A, = 2.81 in? Plastic Section Mod., Z, = (t* Bz)l4
z,= 563 in®
Tension Force, P,= 4.95 kips Plastic Section Mod., Z,= (B* t)/4
Lateral Force, P,= 4.95 Kkips Z,= 0.59 in®
Lateral Force, P,= 0.61 kips
Moment, M, = 29.70 in-kips
Moment, M, = 3.66 in-kips

6 (B)
in.

Yield Section Mod., S, = (t* BZ)IG
s,= 375 in®
Yield Section Mod., S,= (B* t)/6

s,= 039 in’



Lug Design

Page
Customer: WestRock Seminole
Job No: 24-018-01
Date: 07/16/24
By: NJB
Lug Stresses (AISC Section D2 & F11)
Tensile Strength (Chapter D2) ASD Design
Section (a) Tensile Yielding in the Gross Section Section (b) Tensile Rupture in the Net Section
Q.= 167 P,= F,*A, Q.= 200 P,= F,*A,
Pi= P,/Q Pi= P,/Q
F,= 30 ksi F,= 75 ksi
A,= 375 in’ A= 281 in?
Pe= (F,*A) 1 O Pe= (F,*A) 1 Q
P, = 67.37 Kips P,= 10547 kips
Flexure Strength (Chapter F11) ASD Design
Section 1 Yielding (Strong Axis Bending About Y-Axis) Section1  Yielding (Weak Axis Bending About X-Axis)
Q,= 167 M,= F,*Z,
My= M,/Q, Q,= 1.67
(B*H)/?= 9216 Co= 1.0 M,= F,*Z,
(0.08*E)/F,= 77.33 .= 30  ksi My= M,/Q,
(1.90*E)/F,= 1836.67 E= 29,000 ksi F,= 30 ksi
z,= 563 in’ z,= 059 in’
s,= 375 in® S,= 039 in’
Yield Mom., My;qq= F,*S,= 112.50 in-kips Yield Mom., Myqq= F,*S,= 11.72 in-kips

if (B*H)/t* < (0.08*E)/F,

F11-1 M,=M,= F,*Z, = N/A in-kips F11-1 M,=M,= F,*Z,= 17.58 in-kips
M, < 1.6 * Myigg = N/A in-kips M,<1.6*M,eq= 18.75 in-kips

M, = N/A in-kips M,= 17.58 in-kips

My= M,/Q,= N/A in-kips My = M,/Q,=[_ 1053 |inkips

Section 2 Lateral-Torsional Buckling (Strong Axis Bending Only) Section 2 Lateral-Torsional Buckling Need Not Be Considered
for Weak Axis Bending

if(0.08*E)/F, < (B*H)/t* < (1.90 *E)/ F,

F11-2 M, = Cy * [1.52 - 0.274 * (B*HIt’) * (F/E)] * Myers < M,
M, = 168.06 in-kips
M, <M= F,*Z,= 168.75 in-kips
M, = 168.06 in-kips
My= M,/Q,=[___ 100.64 _|in-kips

if B*H)/t® > (1.90 *E) / F,

F11-3 M,=F,*S, < M, Fer= (1.9 % E* C,) / (B*HIE))
M, = N/A in-kips
M, <M= F,*Z,= N/A in-kips
M, = N/A in-kips
My = M,/ Q,= N/A in-kips

Combined Stresses (Chapter H.1 & H1.2) ASD Design
Section 1(a) ForP,/P, > 0.2
r— j P,= 495 Kkips
Hi-1a P + _8 M, + M, < 1.00 P,=  67.37 kips
P, 9 L My, M, _J - M,= 29.70 inkips
M, = 100.64 in-kips
N/A + N/A M,= 3.66 in-kips
M, = 10.53 in-kips
N/A
Section 1(b) ForP,/P, < 0.2 P,/ Py= 0.07
P, M, M,
H1-1b —_— + L + = < 1.00
2 * P( M(v M(x

.

+ 0.348
]




Lug Design

Customer: WestRock Seminole
Job No: 24-018-01
Date: 07/16/24

By: NJB

Weld Stresses

/— All Around Weld

Page

4

Tensile Weld Stress =|£|ksi 0.6251
Initial Weld Size =[__0.250 |in.
Width of Weld, d = [ 0.625_|in. 6.00
Length of Weld, b =[ 6.000 |in.

P, = 4.95 kips M, 3.66__|in-kips b
P, = 0.61 kips M, 29.70 [in-kips
P,= 4.95 kips M,=| 0.00 |in-kips
f = P, + M, *c,

Ay Jw
f, = P, + M,.c,

A, Jw

A,= 1325 in J,= 4846 in’

f,= P, + M, + M,

A, Sux Suy Suw= 3.88 in? = 3.00 in.
f, = SQRT (2 +f,2+f,2) Sw= 1575 in c,= 031 in.
f, = 0.37 kips/in

Reqd. Fillet Weld Size = 0.203 in.
f, = 0.05 kips/in Initial Fillet Weld Size, t, =  0.250 in. OK
f,= 3.20 kips/in
fw= 3.22 kips/in
References: 1.) AISC Manual of Steel Construction, 13th Edition

2.) "Design and Construction of Lifting Beams", by David T. Ricker, 4th quarter, 1991 AISC Journal
3.) The Crosby Group, Inc., General Catalog




Lug Design Page 5

Customer: WestRock Seminole
Job No: 24-018-01
Date: 07/16/24
By: NJB

Lug Plate Layout Sketch

\CL Lug

-CL Hole

0.625 in. plate thickness
(304/304L Material)

1
1

1

1

i

i

! 4116
1

1

1

1

1

6.00]in.

Note: Layout Sketch Not to Scale



Nozzle Schedule

Specifications

Werzte Identifier Size Service Materials pnback Normalized Fm? Flange Blind
mark Tested Grain
NPS 2
N1 Drain NPS 2 Sch 40S (Std) Nozzle SA-312 -I;P:M Wid No No No Class 150 No
pip WN A105
n1g | LevGauge Left NPS 0.5 Sch 408 (Std) LEVEL |Nozzle| SA-312TP304L | No No N/A No
Lower WId pipe
N11 Spin 'hole NPS 0.75 Class 3009 - Threaded Half THRD |Nozzle | SA-182 F304 <= 5 No No No N/A No
coupling 1 Coupling
N12 Spin .hole NPS 0.75 Class 3009 - Threaded Half THRD |Nozzle | SA-182 F304 <= 5 No No No N/A No
— coupling 2 Coupling
NPS 3
) SA-312 TP304 Wid Class 150
N2 Discharge NPS 3 Sch 40S (Std) Nozzle pipe No No No WN A182 No
F304
C"I'PS fgo NPS 24
N3 Manway 24 0D x 0.375 Nozzle|  SA-240 304 No No No ass Class 150
WN A182 | 718 F304
F304
NPS 2
. SA-312 TP304 Wid Class 150
N4 Fill NPS 2 Sch 40S (Std) Nozzle pipe No No No WN A182 No
F304
N5 Vent NPS 3 Class 3000 - Threaded Full | o | Nozzle | SA-182 F304 <=5 | No No No N/A No
Coupling
NPS 3
N6 Level Transmitter NPS 3 Sch 40S (Std) Nozzle SA-312 -I;PSM Wid No No No Class 150 No
PP SO A105
Nz | Lev Gauge Right NPS 0.5 Sch 40S (Std) LEVEL |Nozzle| SA-312TP304L |\, No No N/A No
Upper Wid pipe
ng | Lev Gauge Right NPS 0.5 Sch 40S (Std) LEVEL [Nozzle| SA-312TP304L |, No No N/A No
Lower WId pipe
Ng | Lev Gauge Left NPS 0.5 Sch 408 (Std) LEVEL |Nozzle| SA-312TP304L |\ No No N/A No
Upper Wid pipe
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Nozzle Summary

Shell Reinforcement

Nozzle| OD | t, [Reaty|y,f, Pad Corr | AJA,

mark | (in) | (in) (in) Nomt |Designt|Usert| Width | toaa | (M) | (%)
(in) (in) (in) (in) (in)

N1 |2.375|0.154 | 0.154 | Yes| Yes| 0.313 N/A N/A N/A 0 |Exempt
N10 | 0.84 |0.109| 0.109 | Yes| Yes | 0.313* N/A N/A N/A 0 |Exempt
N11 1.38 |0.165[0.0625 | Yes | Yes | 0.313*| 0.2997 N/A N/A 0 100.0
N12 1.38 |0.165]0.0625| Yes | Yes | 0.313* N/A N/A N/A 0 |Exempt
N2 | 3.5 |0.216] 0.216 | Yes|Yes| 0.313 | N/A NA | NA | 0 |Exempt
N3 24 10.375|0.2268| Yes | Yes | 0.313 | 0.2268 N/A N/A 0 100.0
N4 12.375|0.154 | 0.154 | Yes| Yes| 0.313 N/A N/A N/A 0 |Exempt
N5 4.25 10.375[0.0625 | Yes | Yes | 0.313 N/A N/A N/A 0 |Exempt
N6 3.5 |0.216| 0.216 | Yes| Yes | 0.313* | 0.2442 N/A N/A 0 100.0
N7 0.84 [0.109| 0.109 | Yes | Yes | 0.313* N/A N/A N/A 0 |Exempt
N8 0.84 [0.109| 0.109 | Yes | Yes | 0.313* N/A N/A N/A 0 |Exempt
N9 0.84 [0.109| 0.109 | Yes | Yes | 0.313* N/A N/A N/A 0 |Exempt

*Head minimum thickness after forming

th Nozzle thickness
Req t, Nozzle thicknegs required per UG-45/UG-‘l16 )
Increased for pipe to account for 12.5% pipe thickness tolerance
Nom t | Vessel wall thickness
Design t | Required vessel wall thickness due to pressure + corrosion allowance per UG-37
Usert |Local vessel wall thickness (near opening)
Aa Area available per UG-37, governing condition
A Area required per UG-37, governing condition
Corr | Corrosion allowance on nozzle wall
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Component Summary

Pressure Summary

deniife Doaign |Dasign | AP (MEUT]_WOMT Jinpact
(psi) | (°F)
Ellipsoidal Head #1 0 150 | 62.92 | -320 Note 1 No
Straight Flange on Ellipsoidal Head #1 0 150 | 84.34 | -320 Note 1 No
Cylinder #1 0 150 | 62.56 | -320 Note 1 No
Cylinder #2 0 150 | 62.56 | -320 Note 1 No
Cylinder #3 0 150 | 62.56 | -320 Note 1 No
Cylinder #4 0 150 | 62.56 | -320 Note 1 No
Cylinder #5 0 150 | 62.56 | -320 Note 1 No
Straight Flange on Ellipsoidal Head #2 0 150 | 84.34 | -320 Note 1 No
Ellipsoidal Head #2 0 150 | 62.92 | -320 Note 1 No
Saddle #1 0 150 |[39.44 | N/A N/A No
Saddle #1 wear plate 0 150 | 39.44 | -320 Note 1 No
Drain (N1) 0 150 |74.24 | -55 Note 2 No
Lev Gauge Left Lower (N10) 0 150 | 74.83 | -320 Note 3 No
Spin hole coupling 1 (N11) 0 150 | 78.91 | -320 Note 4 No
Spin hole coupling 2 (N12) 0 150 | 85.03 | -320 Note 4 No
Discharge (N2) 0 150 | 74.24 | -320 Note 1 No
Manway (N3) 0 150 |39.44 | -320 Note 1 No
Eill (N4) 0 150 | 77.72 | -320 Note 5 No
Vent (N5) 0 150 | 77.72 | -320 Note 1 No
Level Transmitter (N6) 0 150 | 46.13 | -55 Note 6 No
Lev Gauge Right Upper (N7) 0 150 | 77.91 | -320 Note 7 No
Lev Gauge Right Lower (N8) 0 150 | 85.03 | -320 Note 8 No
Lev Gauge Left Upper (N9 0 150 | 85.03 | -320 Note 8 No

Design MDMT

Chamber Summary

0°F

Rated MDMT

0 °F @ 39.44 psi

MAWP hot & corroded

39.44 psi @ 150 °F

(1) The rated MDMT s limited to the design MDMT based on the setting in the Calculations tab of the Set Mode dialog.
(2) This pressure chamber is not designed for external pressure.

Note #

Details

Notes for Maximum Pressure Rating

N

Option to calculate MAP was not selected. See the Calculation->General tab of the Set Mode dialog.
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Notes for MDMT Rating

Note #

Exemption

Details

1.

Rated MDMT per UHA-51(d)(1)(a), (carbon content does not exceed 0.10%) = -320°F

Flange rating governs:
Flange rated MDMT per UCS-66(b)(3) = -155°F (Coincident ratio = 0.1522)
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F

Impact test exempt per UHA-51(g) (coincident ratio = 0.0099)

Impact test exempt per UHA-51(g) (coincident ratio = 0.0066)

Impact test exempt per UHA-51(g) (coincident ratio = 0.0179)

Flange rating governs:
Flange rated MDMT per UCS-66(b)(3) = -155°F (Coincident ratio = 0.1509)
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F

Impact test exempt per UHA-51(g) (coincident ratio = 0.0092)

Impact test exempt per UHA-51(g) (coincident ratio = 0.0095)
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Radiography Summary

UG-116 Radiography

Longitudinal Seam Left Circumferential Seam Right Circumferential Seam
Component Ca.tegory Radiography / Joint Cgtegory Radiography / Joint Ca.tegory Radiography / Joint | Mark
(Fig UW- T (Fig UW- T (Fig UW- T
3) ype 3) ype 3) ype
Ellipsoidal Head #1 A Spot UW'111(b) IType | /A N/A B Spot UW-11(b) / Type 1 | RT3
Cylinder #1 A | Spot UW'111(b) ITypel B |spotUw-11(6)/Type 1| B | Spot UW-11(b)/ Type 1 | RT3
Cylinder #2 A | Spot UW'111(b) IType| g |spotUW-11(b)/Type 1| B | Spot UW-11(b)/ Type 1| RT3
Cylinder #3 A | Spot UW'111(b) ITypel B |spotUw-11(6)/Type 1| B | Spot UW-11(b)/ Type 1 | RT3
Cylinder #4 A |Spot UW'111(b) ITypel B |spotUw-11(b)/Type 1| B | Spot UW-11(b)/ Type 1 | RT3
Cylinder #5 A |Spot UW'111(") IType| 5 |spotUW-11(b)/Type 1| B | Spot UW-11(b)/ Type 1| RT3
Ellipsoidal Head #2 A | Spot UW'111(b) IType| g | spot UW-11(b)/ Type 1| N/A N/A RT3
I Nozzle to Vessel Circumferential | Nozzle free end Circumferential
Nozzle Longitudinal Seam
Seam Seam
Level Transmitter (N6) N/A Welded pipe D N/A [ Type 7 (¢} N/A [ Type 4 N/A
Lev Gauge Left Lower (N10) N/A Welded pipe D N/A [ Type 7 B UW-11(b) exempt N/A
Lev Gauge Right Lower (N8) N/A Welded pipe D N/A/ Type 7 B UW-11(b) exempt N/A
Lev Gauge Left Upper (N9 N/A Welded pipe D N/A/ Type 7 B UW-11(b) exempt N/A
Lev Gauge Right Upper (N7) N/A Welded pipe D N/A / Type 7 B UW-11(b) exempt N/A
Spin hole coupling 1 (N11) A Spot UW'111(b) /Type D N/A / Type 7 N/A N/A RT3
Drain (N1 N/A Welded pipe D N/A | Type 7 c UW-11(b) exempt /| \ )
Type 1
Discharge (N2 N/A Welded pipe D N/A / Type 7 c UW-1 l(;g:’;emp“ N/A
Manway (N3) A | Spot UW'111(b) IType|  p N/A / Type 7 C | Spot UW-11(b)/ Type 1 | RT3
Vent (N5) A | Spot UW'111(b) ITypel p N/A | Type 7 N/A N/A RT3
Fill (N4) N/A Welded pipe D N/A / Type 7 c uw-1 l‘;’g:ﬁemp” N/A
Spin hole coupling 2 (N12) A | Spot UW'111(b) ITyee|  p N/A | Type 7 N/A N/A RT3
Nozzle Flange Longitudinal Seam Flange Face fozzlefo Flansg:acr:rcumferentlal
ASME B16.5/16.47 flange attached 10 Level N/A Seamless No RT N/A N/A / Gasketed c N/A | Type 4 N/A
Transmitter (N6)
ASME B16.5/16.47 flange attached to Drain (N1) N/A Seamless No RT N/A N/A / Gasketed c UW-1 l(;g:’;emp” N/A
ASME B16.5/16.47 flange attached to Discharge N/A Seamless No RT N/A N/A / Gasketed c UW-11(b) exempt / N/A
(N2) Type 1
AN%ME B16.5/16.47 flange attached to Manway N/A Seamless No RT N/A N/A / Gasketed c | spotUW-11(b)/ Type 1 | RT3
ASME B16.5/16.47 flange attached to Fill (N4) N/A Seamless No RT N/A N/A / Gasketed c uw-1 ;‘;’g:’fmp“ N/A
Interpretation VIII-1 01-150 has been applied.
UG-116(e) Required Marking: RT3
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Component Data

Thickness Summary

Component Material Diameter | Length | Nominal t | Design t | Total Corrosion | Joint Load
Identifier (in) (in) (in) (in) (in) E
Ellipsoidal Head #1 SA-240 304| 961D |24.313| 0.313* | 0.1355 0.125 0.85 | Internal
Straight Flange on Ellipsoidal Head #1 | SA-240 304 | 96 ID 2 0.375 0.1355 0.125 0.85 | Internal
Cylinder #1 SA-240 304| 961D 60 0.313 0.1355 0.125 0.85 | Internal
Cylinder #2 SA-240 304| 961D 60 0.313 0.1355 0.125 0.85 | Internal
Cylinder #3 SA-240304| 961D 60 0.313 0.1355 0.125 0.85 | Internal
Cylinder #4 SA-240304| 961D 60 0.313 0.1355 0.125 0.85 | Internal
Cylinder #5 SA-240304| 961D 43.5 0.313 0.1355 0.125 0.85 | Internal
Straight Flange on Ellipsoidal Head #2 | SA-240 304| 96 ID 2 0.375 0.1355 0.125 0.85 | Internal
Ellipsoidal Head #2 SA-240304| 961D [24.313| 0.313* | 0.1355 0.125 0.85 | Internal

*Head minimum thickness after forming

Nominal t | Vessel wall nominal thickness
Designt |Required vessel thickness due to governing loading + corrosion
Joint E Longitudinal seam joint efficiency
Load
Internal | Circumferential stress due to internal pressure governs
External | External pressure governs
Wind Combined longitudinal stress of pressure + weight + wind governs
Seismic | Combined longitudinal stress of pressure + weight + seismic governs
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Weight Summary

Weight (Ib) Contributed by Vessel Elements

Gomponent Metal | Metal | . linsulation| . | Piping Operating Liquid TestLiquid Surfac: Area
New* | Corroded Supports +Liquid| New |Corroded| New [Corroded ft
Ellipsoidal Head #1| 1,036.1 628.6 0 0 0 0 4,705.3 | 4,751.8 | 4,705.4 | 4,751.8 83
Cylinder #1 1,647.5 990.8 0 0 0 0 15,677.2| 15,758.9 | 15,677.2| 15,758.9 126
Cylinder #2 1,647 990.5 0 0 0 0 15,677.6| 15,759.4 | 15,677.6 | 15,759.4 126
Cylinder #3 1,647.9 991.1 0 0 0 0 15,676.7 | 15,758.5 | 15,676.7 | 15,758.5 126
Cylinder #4 1,605.5 965.6 0 0 0 0 15,806.6 | 15,888.3 | 15,806.6 | 15,888.3 123
Cylinder #5 1,194.3 718.3 0 0 0 0 11,366.1| 11,425.3 | 11,366.1 | 11,425.3 92
Ellipsoidal Head #2 | 1,037.2 629.3 0 0 0 0 4,703 4,749.4 4,703 4,749.5 83
Saddle #1 1,614 1,614 0 0 0 0 0 0 0 0 118
TOTAL: 11,429.6 | 7,528.3 0 0 0 0 83,612.4| 84,091.7 | 83,612.6 | 84,091.7 877

*Shells with attached nozzles have weight reduced by material cut out for opening.

Weight (Ib) Contributed by Attachments

Body Flanges Nozzles & Packed Tray |Rings & | Vertical | Surface Area
Component TR Beds Trays Supports | Clips Loads ft2
New | Corroded | New | Corroded

Ellipsoidal Head #1| 0 0 17 16.9 0 0 0 0 0 1
Cylinder #1 0 0 7.2 7.2 0 0 0 0 0 1
Cylinder #2 0 0 14.9 13.3 0 0 0 17.2 0 2
Cylinder #3 0 0 0 0 0 0 0 0 931 0
Cylinder #4 0 0 895.5| 894.5 0 0 0 23.1 0 20
Cylinder #5 0 0 7.2 7.2 0 0 0 0 0 1
Ellipsoidal Head #2| 0 0 0.2 0.2 0 0 0 0 0 0
TOTAL: 0 0 942 939.2 0 0 0 40.2 931 25

New Corroded
Operating Weight (Ib) 96,955 93,544
Empty Weight (Ib) 13,343 9,452
Test Weight (Ib) 96,955 93,544
Surface Area (ft2) 903 -
Capacity** (US gal) 10,011 10,069

**The vessel capacity does not include volume of nozzle, piping or other attachments.

Vessel Lift Weight, New (Ib)

Vessel Lift Condition

13,343

Center of Gravity from Datum (in)

122.2933
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Horizontal shop hydrostatic test based on MAWP per UG-99(b)

Gauge pressure at 70°F =13- M AWP -LSR
=13-3944-1
=51.28 psi

Horizontal shop hydrostatic test

Hydrostatic Test

Local test Test liquid UG-99(b) UG-99(b)
Identifier pressure static head stress pressure
(psi) (psi) ratio factor
Ellipsoidal Head #1 (1) 54.97 3.693 1 1.30
Straight Flange on Ellipsoidal Head #1 54.97 3.693 1 1.30
Cylinder #1 54.97 3.693 1 1.30
Cylinder #2 54.97 3.693 1 1.30
Cylinder #3 54.97 3.693 1 1.30
Cylinder #4 54.97 3.693 1 1.30
Cylinder #5 54.97 3.693 1 1.30
Straight Flange on Ellipsoidal Head #2 54.97 3.693 1 1.30
Ellipsoidal Head #2 54.97 3.693 1 1.30
Discharge (N2) 55.198 3.921 1 1.30
Drain (N1) 55.198 3.921 1 1.30
Fill (N4) 51.494 0.217 1 1.30
Lev Gauge Left Lower (N10) 54.974 3.697 1 1.30
Lev Gauge Left Upper (N9) 53.249 1.972 1 1.30
Lev Gauge Right Lower (N8) 53.249 1.972 1 1.30
Lev Gauge Right Upper (N7) 51.742 0.465 1 1.30
Level Transmitter (N6) 54.893 3.616 1 1.30
Manway (N3) 54.524 3.247 1 1.30
Spin hole coupling 1 (N11) 53.257 1.98 1 1.30
Spin hole coupling 2 (N12) 53.257 1.98 1 1.30
Vent (N5) 51.494 0.217 1 1.30

(1) Ellipsoidal Head #1 limits the UG-99(b) stress ratio.
(2) The zero degree angular position is assumed to be up, and the test liquid height is assumed to the top-most flange.

The field test condition has not been investigated.
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Longitudinal Base Shear

Foundation Load Summary

Saddle #1: Total Loading at Base (Right Sliding Saddle)

Transverse Base Shear

Vertical Force

Load Vessel Condition (1b) (1bg) (Ibg)
Weight Only (D) Operating, New 0 0 48,679
Weight Only (D) Operating, Corroded 0 0 46,979
Thermal Expansion Operating, New 21,906 0 0
Thermal Expansion Operating, Corroded 21,141 0 0
Wind Only (0.6 * W) Operating, New 567 657 0
Wind Only (0.6 * W) Operating, Corroded 567 657 0
Seismic Only (0.7 * E) Operating, New 2,670 1,340 2,581
Seismic Only (0.7 * E) | Operating, Corroded 2,574 1,293 2,490

Saddle #1: Total Loading at Base (Left Fixed Saddle)

Transverse Base Shear

Longitudinal Base Shear

Vertical Force

Load Vessel Condition (1b) (1bg) (Ibg)
Weight Only (D) Operating, New 0 0 48,276
Weight Only (D) Operating, Corroded 0 0 46,565
Thermal Expansion Operating, New 21,906 0 0
Thermal Expansion Operating, Corroded 21,141 0 0
Wind Only (0.6 * W) Operating, New 567 657 0
Wind Only (0.6 * W) Operating, Corroded 567 657 0
Seismic Only (0.7 * E) Operating, New 2,670 1,329 2,560
Seismic Only (0.7 * E) | Operating, Corroded 2,574 1,281 2,467

All values reported are service loads for Allowable Stress Design (ASD).

Vertical Force values in the Seismic case represent the 0.7 * 0.2 * Spg dead load factor (compressive). The 0.7 term is the ASD load

combination factor.

Support Information

Support Type Saddle
Number of Saddles 2
Base Plate Length 84.4"
Base Plate Width 12"
Base Plate Thickness 0.5"
Base Plate Separation Distance CL-to-CL 252"
Right Saddle Distance from Datum 0"
Number of Anchor Bolts Per Base Plate 4
Bolt Size and Type 1" series 8 bolt
Bolt Hole Clearance 0.375"
Slotted Hole Length 1.5"
Center of Gravity (Distance from Datum) 122.2933"
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Wind Code

Building Code: ASCE 7-22

Elevation of base above grade 0.00 ft
Increase effective outer diameter by 0.00 ft
Wind Force Coefficient, Cf 0.5300
Risk Category (Table 1.5-1) Il
Basic Wind Speed, V 125.0000 mph
Exposure Category B
Wind Directionality Factor, Kd 0.9500
Ground Elevation Factor, Ke 1.0000
Topographic Factor, Kzt 1.0000
Enforce minimum design load of 16 psf per ASCE 29.8: | Yes
Hazardous, toxic, or explosive contents No

Wind Pressure (WP) Calculations

Z
Kz =241 (—)
Zg

15. 0.2667
—o41. (ﬂ)
3,280.00

=0.5729

elw

9z =000256- Kz -Kzt-Ke-V?
=0.00256 - 0.5729 - 1.0000 - 1.0000 - 125.0000 2

=22.9158 psf

gz =0.6* max[ 22.9158, 16.0000 |
= 13.7495 psf

Note: The 0.6 factor is the wind load combination factor from Section 2.4.1.

Table Lookup Values

o =7.5000, z4 = 3,280.00 ft|[Table 26.11-1, page 278]

Shear calculations are reported in the saddle report.
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Seismic Code
Seismic calculations are reported in the saddle report.
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Ellipsoidal Head #1

ASME Section VIl Division 1, 2023 Edition

Category A joints

Component Ellipsoidal Head
Material SA-240 304 (II-D p. 92, In. 14)
Attached To Cylinder #1
Togted |Normalized| FEE SN | pwnr | MR e
No No No No No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)
Internal 0 150 0
Condition Ps (psi) Hg (in) SG
Operating 3.7 102.438 1
Test horizontal 3.69 102.313 1
. Dmensos
Inner Diameter 96"
Head Ratio 2
Minimum Thickness 0.313"
Corrosion Inner 0.125"
Outer 0"
Length Lg¢ "
Nominal Thickness tg¢ 0.375"
Weight (Ib)’ Capacity (US gal)’
New 1,036.14 564.02
Corroded 628.64 569.58

Radiography

Spot UW-11(b) Type 1

Head to shell seam

Spot UW-11(b) Type 1

Tincludes straight flange

Governing condition

Results Summary

UG-16

Minimum thickness per UG-16

0.0625" + 0.125" = 0.1875"

Design thickness due to internal pressure (t) |0.1355"

Maximum allowable working pressure (MAWP) | 62.92 psi

Rated MDMT

-320°F

UHA-51 Material Toughness Requirements

_ 4314-96.25-0.99655
"7 2.20,000-0.85 — 0.2 - 43.14

0.1217"

.t E 0.1217-0.85
Stress ratio = =

th —c 0.313-0.125

= 0.5504

Rated MDMT per UHA-51(d)(1)(a), (carbon content does not exceed 0.10%) = -320°F

Material is exempt from impact testing at the Design MDMT of 0°F.
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Corroded

96.25

2-24.125

)]

0.9966

New

=51

N

Design thickness for internal pressure, (Corroded at 150 °F) Appendix 1-4(c)

PDK o on - 379625099655 0125 — 0.1354"

= ———
2.5-E—02-P 220,000 - 0.85 — 0.2 - 3.7

Maximum allowable working pressure, (Corroded at 150 °F) Appendix 1-4(c)

__28.B.t ., __ 2:20000-085-0.188
T K-D+02-t * 7 0.99655 - 96.25 + 0.2 - 0.188

—37 =62.92 psi

% Forming strain - UHA-44(a)(2)

-t Ry 75-0.375 16.5075
EFE=|—) |1-—= | = 11— =1.7038
( Ry ) ( R, ) ( 16.5075 ) ( 00 ) %

ASME Section VIII Division 1 UG-81(a) Out-of-Roundness

Inside surface shall not deviate outside the shape by more than 1.25% of D

Inside surface shall not deviate inside the shape by more than 0.625% of D
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Straight Flange on Ellipsoidal Head #1

ASME Section VIII Division 1, 2023 Edition

Component Cylinder
Material SA-240 304 (II-D p. 92, In. 14)
Tobted | Normalized | e SrECh PwhT (MW
No No No No No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)
Internal 0 150 0
Condition P (psi) Hg (in) SG
Operating 3.7 102.438 1
Test horizontal 3.69 102.313 1
. Dmemsons |
Inner Diameter 96"
Length 2"
Nominal Thickness 0.375"
Corrosion Inner 0.125"
Outer 0"
Weight (Ib) Capacity (US gal)
New 65.85 62.67
Corroded 43.96 63
Longitudinal seam Spot UW-11(b) Type 1
Right Circumferential seam Spot UW-11(b) Type 1

Results Summary
Governing condition UG-16
Minimum thickness per UG-16 0.0625" + 0.125" = 0.1875"
Design thickness due to internal pressure (t) |0.1355"

Maximum allowable working pressure (MAWP) |84.34 psi
Rated MDMT -320 °F

UHA-51 Material Toughness Requirements

. 43.14-48.125 - 0.1293"
" 20,000 - 0.85 — 0.6 - 43.14 N :

. t-E° 0.1223-0.85
Stress ratio = o 03mo1m 0.4159

Rated MDMT per UHA-51(d)(1)(a), (carbon content does not exceed 0.10%) = -320°F
Material is exempt from impact testing at the Design MDMT of 0°F.

Design thickness, (at 150 °F) UG-27(c)(1)

P-R 37.48.125
t—— " | Corrosion — 0.125 — 0.1355"
S E _060. P OO = 50000-085 —060-37 | 2999

Maximum allowable working pressure, (at 150 °F) UG-27(c)(1)
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S-E-t p_ 20,000 - 0.85 - 0.25

= P =T " " 37=284.34psi
R 4060 -t 48.125+4-0.60 - 0.25

% Forming strain - UHA-44(a)(2)

50 - ¢ R; 50 - 0.375 48.1875
EFE=(—) (1- = (1= = 0.3891
( Ry ) ( Ro) ( 48.1875 ) ( 0 ) %

Allowable Compressive Stress, Hot and Corroded- S¢jc, (table HA-1)

0125 0.125

= = = 0.000646
R,/t  48.375/0.25
B =7163 psi
S = 20000 _ 20,000 psi
~ 100 P

Sac = min (B,S) = 7,163 psi

Allowable Compressive Stress, Hot and New- Sy, (table HA-1)

0.125 0.125
= = = 0.000969
R,/t 48.375/0.375
B =8415 psi
20,000
S = =20,000 psi
1.00

ScHN = min (B,S) = 8,415 pSI

Allowable Compressive Stress, Cold and New- S.cy;, (table HA-1)

12 )
a5 0125 0060
R,/t  48.375/0.375
B =8,838 psi
S = 20,000 =20,000 psi
~ 10 e

Sen = min (B,S) = 8,838 psi

Allowable Compressive Stress, Cold and Corroded- S.¢¢, (table HA-1)

12 .
OB B 0646
R,/t  48375/0.25

B =7466 psi
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20,000

s 1.00

=20,000 psi

S¢ = min (B,S) = 7,466 psi

Allowable Compressive Stress, Vacuum and Corroded- Sy, (table HA-1)

_ 015 0125 — 0.000646
R,/t  48375/0.25
B =7,163 psi
S = 20000 _ 20,000 psi
T 10 P

Syc = min (B,S) = 7,163 psi

ASME Section VIII Division 1 UG-80(a) Out-of-Roundness

(Dmax — Dmin) shallnot exceed 1% of D

‘When the cross section passes through an opening or within 1 I.D. of the opening,
(Dmax — Dmin) shallnot exceed 1% of D +2% of the inside diameter of the opening
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Cylinder #1

ASME Section VIII Division 1, 2023 Edition

Component Cylinder
Material SA-240 304 (II-D p. 92, In. 14)
mpact | Normaiizea | FineCrain | pwwr  [Maximize MOWT
No No No No No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)

Internal 0 150 0
Condition P (psi) Hg (in) SG
Operating 3.7 102.438 1

Test horizontal 3.69 102.313 1

Inner Diameter 96"
Length 60"
Nominal Thickness 0.313"
Corrosion Inner 0.125"
Outer 0"
Weight (Ib) Capacity (US gal)
New 1,647.49 1,880.06
Corroded 990.83 1,889.86

Radiography

Longitudinal seam

Spot UW-11(b) Type 1

Left Circumferential seam

Spot UW-11(b) Type 1

Right Circumferential seam

Spot UW-11(b) Type 1

Results Summary

Governing condition UG-16
Minimum thickness per UG-16 0.0625" + 0.125" = 0.1875"
Design thickness due to internal pressure (t) |0.1355"

Maximum allowable working pressure (MAWP)

62.56 psi

Rated MDMT

-320 °F

UHA-51 Material Toughness Requirements

. 43.14-48.125 - 0.1223"

" 20,000 - 0.85 — 0.6 - 43.14 :
. t-E° 0.1223-0.85

Stress ratio = — . ~ 033015 0.553

Stress ratio longitudinal — — o000 _ 0.3639

ress ratlo longitudinal = 20,000085 = :

Rated MDMT per UHA-51(d)(1)(a), (carbon content does not exceed 0.10%) = -320°F

Material is exempt from impact testing at the Design MDMT of 0°F.

Design thickness, (at 150 °F) UG-27(c)(1)

P-R

3.7-48.125

+ Corrosion =

Y= STE oe0. P 20,000 - 085

+0.125 = 0.1355"

—0.60 - 3.7




Maximum allowable working pressure, (at 150 °F) UG-27(c)(1)

S-E-t 20,000 - 0.85 - 0.188
=— P = — 3.7 = 62.56 psi
R +060 -t 48.125+4-0.60 - 0.188

% Forming strain - UHA-44(a)(2)

50 -t Ry 50 - 0.313 48.1565
FFE=|——) - |1-—5= | = 11— =0.32
( Ry ) ( Ro> ( 48.1565 ) ( 00 > 0.325%

Allowable Compressive Stress, Hot and Corroded- S¢jc, (table HA-1)

~ 0125 0.125

= = = 0.000486
R,/t  48.313/0.188

B =6,399 psi
S = 2000 _ 20,000 psi
~ 10 o pe

S.gc = min (B,S) = 6,399 pSI

Allowable Compressive Stress, Hot and New- Sy, (table HA-1)

0125 0.125

- - = 0.000810
R,/t  48.313/0.313
B =17_836 psi
S = 20000 _ 20,000 psi
T oo o e

SCHN = min (B,S) = 7,836 pSI

Allowable Compressive Stress, Cold and New- Sccy;, (table HA-1)

12 12
_axs  01% = 0.000810
R,/t  48313/0.313
B =8202 psi
S = 20,000 = 20,000 psi
~ 100 O P®

S.on = min (B,S) = 8,202 psi

Allowable Compressive Stress, Cold and Corroded- S.cc, (table HA-1)

L0125 0125  0.000486
R,/t  48.313/0.188
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B =6,635 psi

20,000
100

s =20,000 psi

S¢ = min (B,S) = 6,635 psi

Allowable Compressive Stress, Vacuum and Corroded- Sy, (table HA-1)

1 1
B B 486
R,/t  48.313/0.188

B =6,399 psi
S = 20000 _ 20,000 psi
~ 10 P

Swc = min (B,S) = 6,399 psi

ASME Section VIII Division 1 UG-80(a) Out-of-Roundness

(Dmax — Dmin) shallnot exceed 1% of D

‘When the cross section passes through an opening or within 1 I.D. of the opening,
(Dmax — Dmin) shallnot exceed 1% of D +2% of the inside diameter of the opening
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Cylinder #2

ASME Section VIII Division 1, 2023 Edition

Component Cylinder
Material SA-240 304 (II-D p. 92, In. 14)
mpact | Normaiizea | FineCrain | pwwr  [Maximize MOWT
No No No No No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)

Internal 0 150 0
Condition P (psi) Hg (in) SG
Operating 3.7 102.438 1

Test horizontal 3.69 102.313 1

Inner Diameter 96"
Length 60"
Nominal Thickness 0.313"
Corrosion Inner 0.125"
Outer 0"
Weight (Ib) Capacity (US gal)
New 1,647.02 1,880.06
Corroded 990.55 1,889.86

Radiography

Longitudinal seam

Spot UW-11(b) Type 1

Left Circumferential seam

Spot UW-11(b) Type 1

Right Circumferential seam

Spot UW-11(b) Type 1

Results Summary

Governing condition UG-16
Minimum thickness per UG-16 0.0625" + 0.125" = 0.1875"
Design thickness due to internal pressure (t) |0.1355"

Maximum allowable working pressure (MAWP)

62.56 psi

Rated MDMT

-320 °F

UHA-51 Material Toughness Requirements

. 43.14-48.125 - 0.1223"

" 20,000 - 0.85 — 0.6 - 43.14 :
. t-E° 0.1223-0.85

Stress ratio = — . ~ 033015 0.553

Stress ratio longitudinal — — o000 _ 0.3639

ress ratlo longitudinal = 20,000085 = :

Rated MDMT per UHA-51(d)(1)(a), (carbon content does not exceed 0.10%) = -320°F

Material is exempt from impact testing at the Design MDMT of 0°F.

Design thickness, (at 150 °F) UG-27(c)(1)

P-R

3.7-48.125

+ Corrosion =

Y= STE oe0. P 20,000 - 085

+0.125 = 0.1355"

—0.60 - 3.7




Maximum allowable working pressure, (at 150 °F) UG-27(c)(1)

S-E-t 20,000 - 0.85 - 0.188
=— P = — 3.7 = 62.56 psi
R +060 -t 48.125+4-0.60 - 0.188

% Forming strain - UHA-44(a)(2)

50 -t Ry 50 - 0.313 48.1565
FFE=|——) - |1-—5= | = 11— =0.32
( Ry ) ( Ro> ( 48.1565 ) ( 00 > 0.325%

Allowable Compressive Stress, Hot and Corroded- S¢jc, (table HA-1)

~ 0125 0.125

= = = 0.000486
R,/t  48.313/0.188

B =6,399 psi
S = 2000 _ 20,000 psi
~ 10 o pe

S.gc = min (B,S) = 6,399 pSI

Allowable Compressive Stress, Hot and New- Sy, (table HA-1)

0125 0.125

- - = 0.000810
R,/t  48.313/0.313
B =17_836 psi
S = 20000 _ 20,000 psi
T oo o e

SCHN = min (B,S) = 7,836 pSI

Allowable Compressive Stress, Cold and New- Sccy;, (table HA-1)

12 12
_axs  01% = 0.000810
R,/t  48313/0.313
B =8202 psi
S = 20,000 = 20,000 psi
~ 100 O P®

S.on = min (B,S) = 8,202 psi

Allowable Compressive Stress, Cold and Corroded- S.cc, (table HA-1)

L0125 0125  0.000486
R,/t  48.313/0.188
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B =6,635 psi

20,000
100

s =20,000 psi

S¢ = min (B,S) = 6,635 psi

Allowable Compressive Stress, Vacuum and Corroded- Sy, (table HA-1)

1 1
B B 486
R,/t  48.313/0.188

B =6,399 psi
S = 20000 _ 20,000 psi
~ 10 P

Swc = min (B,S) = 6,399 psi

ASME Section VIII Division 1 UG-80(a) Out-of-Roundness

(Dmax — Dmin) shallnot exceed 1% of D

‘When the cross section passes through an opening or within 1 I.D. of the opening,
(Dmax — Dmin) shallnot exceed 1% of D +2% of the inside diameter of the opening
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Cylinder #3

ASME Section VIII Division 1, 2023 Edition

Component Cylinder
Material SA-240 304 (II-D p. 92, In. 14)
mpact | Normaiizea | FineCrain | pwwr  [Maximize MOWT
No No No No No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)

Internal 0 150 0
Condition P (psi) Hg (in) SG
Operating 3.7 102.438 1

Test horizontal 3.69 102.313 1

Inner Diameter 96"
Length 60"
Nominal Thickness 0.313"
Corrosion Inner 0.125"
Outer 0"
Weight (Ib) Capacity (US gal)
New 1,647.89 1,880.06
Corroded 991.07 1,889.86

Radiography

Longitudinal seam

Spot UW-11(b) Type 1

Left Circumferential seam

Spot UW-11(b) Type 1

Right Circumferential seam

Spot UW-11(b) Type 1

Results Summary

Governing condition UG-16
Minimum thickness per UG-16 0.0625" + 0.125" = 0.1875"
Design thickness due to internal pressure (t) |0.1355"

Maximum allowable working pressure (MAWP)

62.56 psi

Rated MDMT

-320 °F

UHA-51 Material Toughness Requirements

. 43.14-48.125 - 0.1223"

" 20,000 - 0.85 — 0.6 - 43.14 :
. t-E° 0.1223-0.85

Stress ratio = — . ~ 033015 0.553

Stress ratio longitudinal — — o000 _ 0.3639

ress ratlo longitudinal = 20,000085 = :

Rated MDMT per UHA-51(d)(1)(a), (carbon content does not exceed 0.10%) = -320°F

Material is exempt from impact testing at the Design MDMT of 0°F.

Design thickness, (at 150 °F) UG-27(c)(1)

P-R

3.7-48.125

+ Corrosion =

Y= STE oe0. P 20,000 - 085

+0.125 = 0.1355"

—0.60 - 3.7




Maximum allowable working pressure, (at 150 °F) UG-27(c)(1)

S-E-t 20,000 - 0.85 - 0.188
=— P = — 3.7 = 62.56 psi
R +060 -t 48.125+4-0.60 - 0.188

% Forming strain - UHA-44(a)(2)

50 -t Ry 50 - 0.313 48.1565
FFE=|——) - |1-—5= | = 11— =0.32
( Ry ) ( Ro> ( 48.1565 ) ( 00 > 0.325%

Allowable Compressive Stress, Hot and Corroded- S¢jc, (table HA-1)

~ 0125 0.125

= = = 0.000486
R,/t  48.313/0.188

B =6,399 psi
S = 2000 _ 20,000 psi
~ 10 o pe

S.gc = min (B,S) = 6,399 pSI

Allowable Compressive Stress, Hot and New- Sy, (table HA-1)

0125 0.125

- - = 0.000810
R,/t  48.313/0.313
B =17_836 psi
S = 20000 _ 20,000 psi
T oo o e

SCHN = min (B,S) = 7,836 pSI

Allowable Compressive Stress, Cold and New- Sccy;, (table HA-1)

12 12
_axs  01% = 0.000810
R,/t  48313/0.313
B =8202 psi
S = 20,000 = 20,000 psi
~ 100 O P®

S.on = min (B,S) = 8,202 psi

Allowable Compressive Stress, Cold and Corroded- S.cc, (table HA-1)

L0125 0125  0.000486
R,/t  48.313/0.188
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B =6,635 psi

20,000
100

s =20,000 psi

S¢ = min (B,S) = 6,635 psi

Allowable Compressive Stress, Vacuum and Corroded- Sy, (table HA-1)

1 1
B B 486
R,/t  48.313/0.188

B =6,399 psi
S = 20000 _ 20,000 psi
~ 10 P

Swc = min (B,S) = 6,399 psi

ASME Section VIII Division 1 UG-80(a) Out-of-Roundness

(Dmax — Dmin) shallnot exceed 1% of D

‘When the cross section passes through an opening or within 1 I.D. of the opening,
(Dmax — Dmin) shallnot exceed 1% of D +2% of the inside diameter of the opening
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Cylinder #4

ASME Section VIII Division 1, 2023 Edition

Component Cylinder
Material SA-240 304 (II-D p. 92, In. 14)
mpact | Normaiizea | FineCrain | pwwr  [Maximize MOWT
No No No No No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)

Internal 0 150 0
Condition P (psi) Hg (in) SG
Operating 3.7 102.438 1

Test horizontal 3.69 102.313 1

Inner Diameter 96"
Length 60"
Nominal Thickness 0.313"
Corrosion Inner 0.125"
Outer 0"
Weight (Ib) Capacity (US gal)
New 1,605.54 1,880.06
Corroded 965.63 1,889.86

Radiography

Longitudinal seam

Spot UW-11(b) Type 1

Left Circumferential seam

Spot UW-11(b) Type 1

Right Circumferential seam

Spot UW-11(b) Type 1

Results Summary

Governing condition UG-16
Minimum thickness per UG-16 0.0625" + 0.125" = 0.1875"
Design thickness due to internal pressure (t) |0.1355"

Maximum allowable working pressure (MAWP)

62.56 psi

Rated MDMT

-320 °F

UHA-51 Material Toughness Requirements

. 43.14-48.125 - 0.1223"

" 20,000 - 0.85 — 0.6 - 43.14 :
. t-E° 0.1223-0.85

Stress ratio = — . ~ 033015 0.553

Stress ratio longitudinal — — o000 _ 0.3639

ress ratlo longitudinal = 20,000085 = :

Rated MDMT per UHA-51(d)(1)(a), (carbon content does not exceed 0.10%) = -320°F

Material is exempt from impact testing at the Design MDMT of 0°F.

Design thickness, (at 150 °F) UG-27(c)(1)

P-R

3.7-48.125

+ Corrosion =

Y= STE oe0. P 20,000 - 085

+0.125 = 0.1355"

—0.60 - 3.7




Maximum allowable working pressure, (at 150 °F) UG-27(c)(1)

S-E-t 20,000 - 0.85 - 0.188
=— P = — 3.7 = 62.56 psi
R +060 -t 48.125+4-0.60 - 0.188

% Forming strain - UHA-44(a)(2)

50 -t Ry 50 - 0.313 48.1565
FFE=|——) - |1-—5= | = 11— =0.32
( Ry ) ( Ro> ( 48.1565 ) ( 00 > 0.325%

Allowable Compressive Stress, Hot and Corroded- S¢jc, (table HA-1)

~ 0125 0.125

= = = 0.000486
R,/t  48.313/0.188

B =6,399 psi
S = 2000 _ 20,000 psi
~ 10 o pe

S.gc = min (B,S) = 6,399 pSI

Allowable Compressive Stress, Hot and New- Sy, (table HA-1)

0125 0.125

- - = 0.000810
R,/t  48.313/0.313
B =17_836 psi
S = 20000 _ 20,000 psi
T oo o e

SCHN = min (B,S) = 7,836 pSI

Allowable Compressive Stress, Cold and New- Sccy;, (table HA-1)

12 12
_axs  01% = 0.000810
R,/t  48313/0.313
B =8202 psi
S = 20,000 = 20,000 psi
~ 100 O P®

S.on = min (B,S) = 8,202 psi

Allowable Compressive Stress, Cold and Corroded- S.cc, (table HA-1)

L0125 0125  0.000486
R,/t  48.313/0.188
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B =6,635 psi

20,000
100

s =20,000 psi

S¢ = min (B,S) = 6,635 psi

Allowable Compressive Stress, Vacuum and Corroded- Sy, (table HA-1)

1 1
B B 486
R,/t  48.313/0.188

B =6,399 psi
S = 20000 _ 20,000 psi
~ 10 P

Swc = min (B,S) = 6,399 psi

ASME Section VIII Division 1 UG-80(a) Out-of-Roundness

(Dmax — Dmin) shallnot exceed 1% of D

‘When the cross section passes through an opening or within 1 I.D. of the opening,
(Dmax — Dmin) shallnot exceed 1% of D +2% of the inside diameter of the opening
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Cylinder #5

ASME Section VIII Division 1, 2023 Edition

Component Cylinder
Material SA-240 304 (II-D p. 92, In. 14)
mpact | Normaiizea | FineCrain | pwwr  [Maximize MOWT
No No No No No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)

Internal 0 150 0
Condition P (psi) Hg (in) SG
Operating 3.7 102.438 1

Test horizontal 3.69 102.313 1

Inner Diameter 96"
Length 43.5"
Nominal Thickness 0.313"
Corrosion Inner 0.125"
Outer 0"
Weight (Ib) Capacity (US gal)
New 1,194.32 1,363.04
Corroded 718.29 1,370.15

Radiography

Longitudinal seam

Spot UW-11(b) Type 1

Left Circumferential seam

Spot UW-11(b) Type 1

Right Circumferential seam

Spot UW-11(b) Type 1

Results Summary

Governing condition UG-16
Minimum thickness per UG-16 0.0625" + 0.125" = 0.1875"
Design thickness due to internal pressure (t) |0.1355"

Maximum allowable working pressure (MAWP)

62.56 psi

Rated MDMT

-320 °F

UHA-51 Material Toughness Requirements

. 43.14-48.125 - 0.1223"

" 20,000 - 0.85 — 0.6 - 43.14 :
. t-E° 0.1223-0.85

Stress ratio = — . ~ 033015 0.553

Stress ratio longitudinal — — o000 _ 0.3639

ress ratlo longitudinal = 20,000085 = :

Rated MDMT per UHA-51(d)(1)(a), (carbon content does not exceed 0.10%) = -320°F

Material is exempt from impact testing at the Design MDMT of 0°F.

Design thickness, (at 150 °F) UG-27(c)(1)

P-R

3.7-48.125

+ Corrosion =

Y= STE oe0. P 20,000 - 085

+0.125 = 0.1355"

—0.60 - 3.7




Maximum allowable working pressure, (at 150 °F) UG-27(c)(1)

S-E-t 20,000 - 0.85 - 0.188
=— P = — 3.7 = 62.56 psi
R +060 -t 48.125+4-0.60 - 0.188

% Forming strain - UHA-44(a)(2)

50 -t Ry 50 - 0.313 48.1565
FFE=|——) - |1-—5= | = 11— =0.32
( Ry ) ( Ro> ( 48.1565 ) ( 00 > 0.325%

Allowable Compressive Stress, Hot and Corroded- S¢jc, (table HA-1)

~ 0125 0.125

= = = 0.000486
R,/t  48.313/0.188

B =6,399 psi
S = 2000 _ 20,000 psi
~ 10 o pe

S.gc = min (B,S) = 6,399 pSI

Allowable Compressive Stress, Hot and New- Sy, (table HA-1)

0125 0.125

- - = 0.000810
R,/t  48.313/0.313
B =17_836 psi
S = 20000 _ 20,000 psi
T oo o e

SCHN = min (B,S) = 7,836 pSI

Allowable Compressive Stress, Cold and New- Sccy;, (table HA-1)

12 12
_axs  01% = 0.000810
R,/t  48313/0.313
B =8202 psi
S = 20,000 = 20,000 psi
~ 100 O P®

S.on = min (B,S) = 8,202 psi

Allowable Compressive Stress, Cold and Corroded- S.cc, (table HA-1)

L0125 0125  0.000486
R,/t  48.313/0.188
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B =6,635 psi

20,000
100

s =20,000 psi

S¢ = min (B,S) = 6,635 psi

Allowable Compressive Stress, Vacuum and Corroded- Sy, (table HA-1)

1 1
B B 486
R,/t  48.313/0.188

B =6,399 psi
S = 20000 _ 20,000 psi
~ 10 P

Swc = min (B,S) = 6,399 psi

ASME Section VIII Division 1 UG-80(a) Out-of-Roundness

(Dmax — Dmin) shallnot exceed 1% of D

‘When the cross section passes through an opening or within 1 I.D. of the opening,
(Dmax — Dmin) shallnot exceed 1% of D +2% of the inside diameter of the opening
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Ellipsoidal Head #2

ASME Section VIl Division 1, 2023 Edition

Category A joints

Component Ellipsoidal Head
Material SA-240 304 (II-D p. 92, In. 14)
Attached To Cylinder #5
Tooted |Normalized| PR Brn | pwhr | MR WR
No No No No No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)
Internal 0 150 0
Condition Ps (psi) Hg (in) SG
Operating 3.7 102.438 1
Test horizontal 3.69 102.313 1
. Dmensos
Inner Diameter 96"
Head Ratio 2
Minimum Thickness 0.313"
Corrosion Inner 0.125"
Outer 0"
Length Lg¢ "
Nominal Thickness tg¢ 0.375"
Weight (Ib)’ Capacity (US gal)’
New 1,037.21 564.02
Corroded 629.29 569.58

Radiography

Spot UW-11(b) Type 1

Head to shell seam

Spot UW-11(b) Type 1

Tincludes straight flange

Governing condition

Results Summary

UG-16

Minimum thickness per UG-16

0.0625" + 0.125" = 0.1875"

Design thickness due to internal pressure (t) |0.1355"

Maximum allowable working pressure (MAWP) | 62.92 psi

Rated MDMT

-320°F

UHA-51 Material Toughness Requirements

_ 4314-96.25-0.99655
"7 2.20,000-0.85 — 0.2 - 43.14

0.1217"

.t E 0.1217-0.85
Stress ratio = =

th —c 0.313-0.125

= 0.5504

Rated MDMT per UHA-51(d)(1)(a), (carbon content does not exceed 0.10%) = -320°F

Material is exempt from impact testing at the Design MDMT of 0°F.
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Corroded

96.25

2-24.125

)]

0.9966

New

=51

N

Design thickness for internal pressure, (Corroded at 150 °F) Appendix 1-4(c)

PDK o on - 379625099655 0125 — 0.1354"

= ———
2.5-E—02-P 220,000 - 0.85 — 0.2 - 3.7

Maximum allowable working pressure, (Corroded at 150 °F) Appendix 1-4(c)

__28.B.t ., __ 2:20000-085-0.188
T K-D+02-t * 7 0.99655 - 96.25 + 0.2 - 0.188

—37 =62.92 psi

% Forming strain - UHA-44(a)(2)

-t Ry 75-0.375 16.5075
EFE=|—) |1-—= | = 11— =1.7038
( Ry ) ( R, ) ( 16.5075 ) ( 00 ) %

ASME Section VIII Division 1 UG-81(a) Out-of-Roundness

Inside surface shall not deviate outside the shape by more than 1.25% of D

Inside surface shall not deviate inside the shape by more than 0.625% of D
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Straight Flange on Ellipsoidal Head #2

ASME Section VIII Division 1, 2023 Edition

Component Cylinder
Material SA-240 304 (lI-D p. 92, In. 14)
Tooted | Normalized | Fpe ie Pwht (M
No No No No No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)
Internal 0 150 0
Condition Ps (psi) Hs (in) SG
Operating 3.7 102.438 1
Test horizontal 3.69 102.313 1
. Dmensos
Inner Diameter 96"
Length 2"
Nominal Thickness 0.375"
Corrosion Inner 0.125"
Outer 0"
Weight (Ib) Capacity (US gal)
New 65.85 62.67
Corroded 43.96 63
Longitudinal seam Spot UW-11(b) Type 1
Left Circumferential seam Spot UW-11(b) Type 1

Results Summary
Governing condition UG-16
Minimum thickness per UG-16 0.0625" + 0.125" = 0.1875"
Design thickness due to internal pressure (t) |0.1355"

Maximum allowable working pressure (MAWP) |84.34 psi
Rated MDMT -320 °F

UHA-51 Material Toughness Requirements

. 43.14-48.125 - 0.1293"
" 20,000 - 0.85 — 0.6 - 43.14 N :

. t-E° 01223085
Stress ratio = o 03mo1m 0.4159

Rated MDMT per UHA-51(d)(1)(a), (carbon content does not exceed 0.10%) = -320°F
Material is exempt from impact testing at the Design MDMT of 0°F.

Design thickness, (at 150 °F) UG-27(c)(1)

P-R 37.48.125
t—— " | Corrosion — 0.125 — 0.1355"
S E _060. P OO = 50000-085 —060-37 | 2999

Maximum allowable working pressure, (at 150 °F) UG-27(c)(1)
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S-E-t p_ 20,000 - 0.85 - 0.25

= P =T " " 37=284.34psi
R 4060 -t 48.125+4-0.60 - 0.25

% Forming strain - UHA-44(a)(2)

50 - ¢ R; 50 - 0.375 48.1875
EFE=(—) (1- = (1= = 0.3891
( Ry ) ( Ro) ( 48.1875 ) ( 0 ) %

Allowable Compressive Stress, Hot and Corroded- S¢jc, (table HA-1)

0125 0.125

= = = 0.000646
R,/t  48.375/0.25
B =7163 psi
S = 20000 _ 20,000 psi
~ 100 P

Sac = min (B,S) = 7,163 psi

Allowable Compressive Stress, Hot and New- Sy, (table HA-1)

0.125 0.125
= = = 0.000969
R,/t 48.375/0.375
B =8415 psi
20,000
S = =20,000 psi
1.00

ScHN = min (B,S) = 8,415 pSI

Allowable Compressive Stress, Cold and New- S.cy;, (table HA-1)

12 )
a5 0125 0060
R,/t  48.375/0.375
B =8,838 psi
S = 20,000 =20,000 psi
~ 10 e

Sen = min (B,S) = 8,838 psi

Allowable Compressive Stress, Cold and Corroded- S.¢¢, (table HA-1)

12 .
OB B 0646
R,/t  48375/0.25

B =7466 psi
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20,000

s 1.00

=20,000 psi

S¢ = min (B,S) = 7,466 psi

Allowable Compressive Stress, Vacuum and Corroded- Sy, (table HA-1)

_ 015 0125 — 0.000646
R,/t  48375/0.25
B =7,163 psi
S = 20000 _ 20,000 psi
T 10 P

Syc = min (B,S) = 7,163 psi

ASME Section VIII Division 1 UG-80(a) Out-of-Roundness

(Dmax — Dmin) shallnot exceed 1% of D

‘When the cross section passes through an opening or within 1 I.D. of the opening,
(Dmax — Dmin) shallnot exceed 1% of D +2% of the inside diameter of the opening
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Saddle #1

ASME Section VIII Division 1, 2023 Edition

Design
Pressure

Saddle Material SA-240 304
Saddle Construction Centered web
Welded to Vessel Yes
Saddle Allowable Stress, Sg 20,000 psi
Saddle Yield Stress, Sy 38,000 psi
Foundation Allowable Stress 1,658 psi

Left Saddle Right Saddle

Operating & New 43.14 psi
Operating & Corr 43.14 psi
Test 54.97 psi

Right saddle distance to datum 0"
Tangent To Tangent Length, L 287.5"
Saddle separation, Lg 252"
Vessel Radius, R 48.313"
Tangent Distance Left, A 17.75"
Tangent Distance Right, A, 17.75"
Saddle Height, Hg 60.25"
Saddle Contact Angle, 6 164°
Web Plate Thickness, tg 0.625"
Base Plate Length, E 84.4"
Base Plate Width, F 12"
Base Plate Thickness, ty, 0.5"
Number of Stiffening Ribs, n 5
Largest Stiffening Rib Spacing, d; 20.725"
Stiffening Rib Thickness, t, 0.5"
Saddle Width, b 8"

Material SA-240 304L (lI-D p. 88, In. 9)

Impact Tested No
Normalized No
Fine Grain Practice No
PWHT No
Design MDMT 0°F

Thickness, tp 0.313"
Width, W, 15"
Contact Angle, 0, 180°

Material
Bolt Allowable Shear 15,000 psi
Description 1" series 8 threaded
Corrosion on root 0"
Anchor Bolts per Saddle 4
Base coefficient of friction, p 0.45
Hole Diameter 1.375"
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Slotted Hole in Which Saddle Right Saddle
Slotted Hole Length 1.5"

Left Saddle | Right Saddle
Operating, Corroded 45,758 |b 46,172 b
Operating, New 47,469 |b 47,872 b
Hydrotest 47,436 Ib 47,906 Ib
Weight of Saddle Pair 1,614 b

(1) Saddle calculations are based on the method presented in "Stresses in Large Cylindrical Pressure Vessels on Two Saddle
Supports" by L.P. Zick.

UHA-51 Material Toughness Requirements Wear Plate

. 43.1448.125 B 0.1203"
" 20,000-0.85 —06-43.14 .
. t-E° 01223085
Stress ratio = t ¢~ 033013 0.553
7,278-0.85
t tio longitudinal = ———— =
Stress ratio longitudin 20,000.0.85 0.3639

Rated MDMT per UHA-51(d)(1)(a), (carbon content does not exceed 0.10%) = -320°F
Material is exempt from impact testing at the Design MDMT of 0°F.

Stress Summary

Bending + pressure between saddles | Bending + pressure at the saddle
(psi) (psi)
Load Condition Saddle
S, allow Sy allow S, allow | Sz | allow
o) *) 2 €] *+) M (e O

Right Saddle 3.309 | 24,000 | 1 | 9,403

Operating & New 4,404 | 20,400 1,097 | 9,403
Left Saddle 3.309 | 24,000 | 1 | 9,403

Seismic

Right Saddle 5,624 | 24,000 | 2 | 7,679

Operating & Corr 7,278 20,400 1,756 7,679
Left Saddle 5,624 | 24,000 | 2 | 7,679
Right Saddle 3,309 | 24,000 | 1 | 9,403

Operating & New 4,366 20,400 1,059 9,403
Left Saddle 3,309 | 24,000 | 1 | 9,403
Right Saddle 5,524 | 24,000 | 2 | 7,679

Wind | Operating & Corr 7,218 20,400 1,696 7,679
Left Saddle 5,524 | 24,000 | 2 | 7,679
Right Saddle 4,216 | 27,000 | 1 | 9,843

Test 5,262 | 22,950 1,047 | 9,843
Left Saddle 4,216 | 27,000 | 1 | 9,843
Right Saddle 3.309 | 20,000 | 1 | 7,836

Operating & New 4,348 17,000 1,041 7,836
Left Saddle 3.309 | 20,000 | 1 | 7,836

Weight

Right Saddle 5,624 | 20,000 | 2 | 6,399

Operating & Corr 7,188 17,000 1,667 6,399
Left Saddle 5,524 | 20,000 | 2 | 6,399
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Stress Summary

Tangential Circumferential Stress over Splitting (psi)
shear (psi) stress (psi) saddle (psi) P 9{p
Load Condition Saddle S,
S4 allow
S3 | allow (Wear S5 | allow | Sg | allow
(horns) (+/-)
plate)
Right Saddle | 1,221 | 16,000 |-4,590 | -7,730 | 30,000 |5.663|13,350|1,241|13,333
Operating & New
Left Saddle | 1,21116,000|-4,551| -7,665 [30,000|5.61513,350|1,23113,333
Seismic
Right Saddle | 1,958 | 16,000 |-6,393 | -18,118 | 30,000 | 7,568 | 13,350 | 1,197 | 13,333
Operating & Corr
Left Saddle |1,941|16,000 |-6,336 |-17,956 | 30,000 7,500 13,350 1,186 13,333
Right Saddle | 1,179 16,000 |-4,430| -7.461 |30,000 5,466 |13,350|1,198|13,333
Operating & New
Left Saddle |1,169| 16,000 |-4,393 | -7,400 |30,000(5.42113,3501,188 13,333
Right Saddle | 1,891 16,000 (-6,175|-17.499 | 30,000 |7.309 13,350 1,156 | 13,333
Wind | Operating & Corr
Left Saddle |1.875|16,000 |-6,120|-17,345|30,000 7,245 13,350 1,146 13,333
Right Saddle | 1,166 | 21,600 |-4,383 | -7,382 | 27,000 |5.408|27,000|1.185| 34,200
Test
Left Saddle |1.155|21,600 |-4,340| -7.310 |27,000|5.355|27,000|1.174 | 34,200
Right Saddle | 1,159 | 16,000 |-4,355| -7,335 |30,0005,373|13,350|1,17813,333
Operating & New
Left Saddle |1,14916,000|-4,318| -7,273 |30,000 5,328 13,350 1,168 13,333
Weight
Right Saddle | 1,858 | 16,000 | -6,066 |{-17,191 | 30,000 7,181 13,350 | 1,136 | 13,333
Operating & Corr
Left Saddle |1.841|16,000|-6,012|-17,037 | 30,000 7,116 13,350 1,126 13,333
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Seismic base shear on vessel

Vessel is assumed to be a rigid structure.

Method of seismic analysis

ASCE 7-22 ground supported

Vertical seismic accelerations considered

Yes

Importance factor, Ig

1

Site Class D
Spectral response acceleration at short periods, Sg (%g) 16%
Spectral response acceleration at 1 second period, S1 (%g) 6.3%
Adjusted spectral response acceleration at short periods, Syg (%9) 20%
Adjusted spectral response acceleration at 1 second period, Sy (%9) | 13%
Risk Category (Table 1.5-1) |
Hazardous, toxic, or explosive contents No
Equations

2
Sps = (g) - Sus

2
SDI = <§> ‘SMI
F,=03-Sps-W -I -07

Results

2
Sps = (§> -02 0.1333

2
Sp1 = <§> -0.13 0.0867
Seismic Design Category (Section 11.6) B

Corroded
F,=03-0.1333-91,930-1-0.7 2,574.04 Ib¢
New

F,=03-01333-95341-1-0.7 2,669.55 Ibs
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Saddle reactions due to weight + seismic

V, = vertical seismic force acting on the saddle

V = horizontal seismic shear acting on the saddle (worst case if not slotted)

Seismic longitudinal reaction, Q,

Seismic transverse reaction, Q;

Equations
V- H,
Q= I +V,
V. H,
Qi=——"7-—"7"—"""+V,
R, -Sin(6 / 2)
Q =W + max [Q:,Q/]
Results
2,669.55-60.2
Q = —’669‘;’2260 > +0.14 - 0.1333 - 47,872 1,5631.87 Iby
- 1,340.42-60.2
Right Saddle | ), _ 310226025 4014 -0.1333 - 47,872 | 2,581.64 Iby
48.313 - Sin(164 / 2)
Q = 47,872 + max [2,581.64,1,531.87] 50,453.64 Ibs
Operating & New
Q = —2’669'22'260'25 +0.14 - 0.1333 - 47,469 1,524.34 Ibg
1,329.13-60.2
Left Saddle |, — ,320.13.60.25 +0.14 - 0.1333 - 47,469 | 2,559.91 Ibg
48.313 - Sin(164 / 2)
Q = 47469 + max [2,559.91,1,524.34] 50,028.91 Ibs
2,574.04-60.2
Q= 2574046025 23260 > +0.14 - 0.1333 - 46,172 1,477.3 Ib¢
Right Saddle| , _ 1,292.82.60.25 +0.14-0.1333 - 46,172 | 2,489.96 Iog
48.313 - Sin(164 / 2)
Q = 46,172 + max [2,480.96,1,477.3] 48,661.96 lb;
Operating & Corr
2,574.04-60.25
Q=TT o5 +0.14 - 0.1333 - 45,758 1,469.57 Iby
1,281.22-60.2
LIUSEEED | Py ,281.22.6025 +0.14 - 0.1333 - 45,758 | 2,467.64 Ibg
48.313 - Sin(164 / 2)
Q = 45,758 + max [2,467.64,1,469.57] 48,225.64 log

Wind longitudinal reaction, Q,

Saddle reactions due to weight + wind

Wind transverse reaction, Q;

Wind pressure, Py,

| 13.7495 psf

Equations

Vu =P, -K4-G-(C fshen) - (Projected shell area) + C'yg,qq1) - (Projected saddle area))

Vwe =Py - Kq-G -
144

Cf(shell) T

R}
+ C fsaddie) * (Projected saddle area))
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Vi -H,
R, -Sin(6 / 2

Q:

_ Vwe 'Hs

o I

Q =W + max [Q+,Q/]

Results
Vit = 13.75 - 0.95 - 0.85 - (0.53 - 100.189 + 2 - 0.6632) 657.24 Iby
05 -7 -48.313 2
Ve = 13.75 - 095 - 0.85 - (“T +2. 12.7984) 566.89 Iby
Right Saddle | @, — — 007246025 827.69 Ibs
48.313-Sin(164 / 2)
| 566896025 13554 lby
252
Q = 47,872 + max [827.69,135.54] 48,699.69 Ibs
Operating & New
Vie = 13.75 - 095 - 0.85 - (053 - 100.189 + 2 - 0.6632) 657.24 Ibg
5.7 - 48313 2
Vie = 13.75 - 0.95 - 0.85 - (% +2. 12,7984> 566.89 Ibs
.24-60.2!
Left Saddle |q, = — 097246025 827.69 Iby
48.313 - Sin(164 / 2)
| B689.6025 135.54 Iy
252
Q = 47460 + max [827.69,135.54] 48,296.69 by
Vg = 13.75 - 0.95 - 0.85 - (0.53 - 100.189 + 2 - 0.6632) 657.24 Ibg
05 - -48313 2
Vipe = 1375 -0.95 - 0.85 - <FT +2.12_7984> 566.89 Ibf
Right Saddle | @, — —00r-2460.25 827.69 I
48.313-Sin(164 / 2)
| B668960%5 13554 by
252
Q = 46,172 + max [827.69,135.54] 46,999.69 Ibs
Operating & Corr
Ve = 13.75 - 0.95 - 0.85 - (0.53 - 100.189 + 2 - 0.6632) 657.24 Iby
. . 2
Ve =13.75-0.95 - 0.85 - (% +2. 12.7984) 566.89 Iby
24.60.2
Left Saddle |g, — —001-2460.25 827.69 Ibs
48.313-Sin(164 / 2)
566.89-60.25
_ 56689-60.25 135.54 Ib
@ 252 f
Q = 45,758 + max [827.69,135.54] 46,585.69 Ibs
Vg = 4.54-0.95 - 0.85 - (053 - 109.189 + 2 - 0.6632) 216.89 by
5.7 -48.313 2
Vi = 454095 - 085 - <% +2-12.7984) 187.07 Ibs

43/185



216.89-60.25

Right Saddle | Q, = 273.14 Ibs
48.313 - Sin(164 / 2)
187.07-60.25
_ iU 4473 1b
Qi 52 f
Q = 47,906 + max [273.14,44.73] 48,179.14 log
Test
Vi =454 -0.95 - 0.85 - (0.53 - 109.189 + 2 - 0.6632) 216.89 Ib¢
05 -7 -48.313 2
Ve =4.54-0.95 - 0.85 - (”T +2. 12.7984) 187.07 Ibg
Left Saddle |Q, — —210:89-60.25 273.14 Ib
48.313 - Sin(164 / 2)
187.07-60.25
_ ofUrUs 4473 Ib
Q 252 f
Q = 47436 + max [273.14,44.73] 47,709.14 b

Load Case 1: Seismic, Operating & New

Longitudinal stress between saddles (Seismic, Operating & New, right saddle loading and geometry govern)

1=

i3.K1.Q.(L / 12)  3-06896-50453.64 - (287.5 / 12)
7 -R2-t B 7 -48.1565 % - 0.313

PR 4314-48

2 2033 % b

Sy, =

Maximum tensile stress St = S1 + Sy, = 4,404 psi
Maximum compressive stress (shut down) S, = S1 = 1,097 psi

Tensile stress is acceptable ( <12-S5-E =20,400 psi)

Compressive stress is acceptable ( <12-S, = 9,403 psi)

Longitudinal stress at the right saddle (Seismic, Operating & New)

2. H, 2.H, 2.24313 2.24313
= LyL+ = + 2875+ ———— = 3199173 in

L.
3 3 3

Seismic vertical acceleration coefficient m = 0.6667 - 0.028 = 0.0187

Wi (1+m) 95341 - (1+0.0187)
L. B 319.9173

w = =303.58 Ibs/in
Bending moment at the right saddle:

M,

2-H,-A, +A$ R> -H?
=w-:| —m— N ———
e 3 2 4

2.24.313 - 17. 17.75% 483132 —24.313 2
_ 30358, 313 -17.75 7.75° 48313 313
3 2 4
=2877.7 Ibs-in
M, K’ 2877.7-1 )
Sy = + = =1 psi

7-R*-t  7.48.1565 %-0.313

P-R 4314-48

Sy =———=——
P 2-t 2-0.313

=3308 psi

= 1,097 psi
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Maximum tensile stress Syt = Sp + Sp = 3.309 psi
Maximum compressive stress (shut down) Sy = Sy = 1 psi
Tensile stress is acceptable ( <1.2-S5 = 24,000 psi)

Compressive stress is acceptable ( <1.2-S. =9,403 psi)

Tangential shear stress in the shell (right saddle, Seismic, Operating & New)

Ky3-Q 0.3648-50,453.64 .
=611 psi

S = —
P T R-(t+t,) 481565 - (0313 +0313) -

Tangential shear stress is acceptable ( <0.8-.5 =16,000 psi)

Tangential shear stress in the right head (Seismic, Operating & New)

g, _ K2s-Q _ 036485045364
T R-t,  481565-0.313

=1.221 psi

Tangential shear stress is acceptable ( < 0.8 -5 =16,000 psi)

Tangential shear stress in the shell at the wear plate edge (right saddle, Seismic, Operating & New)

o _K2s'Q  02597:50,453.64
3 = =

Rt Beoss 22 b

Tangential shear stress is acceptable ( < 0.8 -5 =16,000 psi)

Additional stress in the head used as a stiffener (right saddle, Seismic, Operating & New)

o _KoaQ | 02865045364
T TRt 4815650313 0 P¥

P.(K-D;+02-t) 4314 -(1-96 +0.2 - 0.313)
P 2.1, o 2.0.313

=6,620 psi

Total stress in the head = S3;, + S5, = 7,475 psi

Stress in the head is acceptable ( <1.25-.5, = 25,000 psi)

Circumferential stress at the right saddle horns (Seismic, Operating & New)

s -Q 12-K3;-Q-R
4-(t+t,)- (b+156- /R, -t) L-(+13)
—50,453.64 12 - 0.0061 - 50,453.64 - 48.1565
10313 +0313) - (8+156-+/48313-0.313 ) 2875 (0313240313 %)
=-4.590 psi

Circumferential stress at saddle horns is acceptable ( < 1.5 -5, = 30,000 psi)

Circumferential stress at the right saddle wear plate horns (Seismic, Operating & New)

s -Q _12-K3-Q-R
4-t-(b+156-/R,-t) L.t
—50,453.64 12 - 0.0047 - 50,453.64 - 48.1565
T 10313 (8+156-/ 483130313 ) 287.5-0.313 %
=-7.730 psi

Circumferential stress at wear plate horns is acceptable ( < 1.5 -5, = 30,000 psi)
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Ring compression in shell over right saddle (Seismic, Operating & New)

K5 -Q
(t+tp) - (ts +156- /R, -t.)
0.6467-50,453.64
(0.313 4-0.313) - (0.625 + 1.56 - 1/ 48.313-0.626 )
= 9,663 psi

S5:

Ring compression in shell is acceptable ( < 0.5 -5, =13,350 psi)
Saddle splitting load (right, Seismic, Operating & New)
Area resisting splitting force = Web area + wear plate area

A, =Hpy -ty +1t, - W, = 11124 -0.625 + 0313 - 15 = 11.6475 in?

o _Ks-Q 050364
T T4, T T 116415 ; "

w|

Stress in saddle is acceptable ( <-=-5,=13333 psi)

Longitudinal stress at the left saddle (Seismic, Operating & New)

2-H, 2-24.313 2-24.313
= +287.5 + —3 - 3199173 in

2-H;
L, = L -
3 ta 3 3
Seismic vertical acceleration coefficient m = 0.6667 - 0.028 = 0.0187

Wi (1+m) 95341 - (1+0.0187)
L. B 319.9173

=303.58 Ibs/in

w =

Bending moment at the left saddle:

v 9.H -4, A* R-H
= 3 2 4
2.24.313 - 17. 17.75% 483132 —24.313 2
_ 30358 313 - 17.75 N 7757 48313 313
3 2 4

=2877.7 Ibs-in

M, K’ 2877.7-1 )
Sy = + = =1 psi

m-R?-t  1.481565 2.0.313

P-R  4314-48
g =Lt 22T a8 pi
P9t 2.0313 oS pel

Maximum tensile stress Sy; = Sy + Sp = 3,309 psi
Maximum compressive stress (shut down) Sy = Sy = 1 psi
Tensile stress is acceptable ( <1.2-S = 24,000 psi)

Compressive stress is acceptable ( <1.2-S. =9,403 psi)

Tangential shear stress in the shell (left saddle, Seismic, Operating & New)

K>3-Q 0.3648-50,028.91 .
S3 = = =605 psi
R-(t+t,) 48.1565 - (0.313 +0.313)

Tangential shear stress is acceptable ( <0.8-.5 =16,000 psi)
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Tangential shear stress in the left head (Seismic, Operating & New)

g — Ky3-Q  0.364850,028.91
ST""R-t, 4315650313

=1.211 psi

Tangential shear stress is acceptable ( <0.8-.5 =16,000 psi)

Tangential shear stress in the shell at the wear plate edge (left saddle, Seismic, Operating & New)

g _Kes @ 025075002891
STTR.t | 4815650313

=862 psi

Tangential shear stress is acceptable ( <0.8 -5 = 16,000 psi)

Additional stress in the head used as a stiffener (left saddle, Seismic, Operating & New)

g _ Kea-@ _ 025565002891 o
T TRot, 4815650313 o P

P-(K-D;+02-t,)  4314-(1-96+02-0313)
P 2-t, - 2.0.313

=6,620 psi

Total stress in the head = S35, +.5, = 7,468 psi

Stress in the head is acceptable ( < 1.25- S, =25,000 psi)

Circumferential stress at the left saddle horns (Seismic, Operating & New)

s -Q 12-K3-Q-R
4-(t+t,)- (b+156- /R, -t) L-(2+15)
~50,028.91 12 - 0.0061 - 50,028.91 - 48.1565
 4-(0313 +0313) - (8+156-+/48.313-0.313 ) 2875 (0313240313 ?)
=-4,551 psi

Circumferential stress at saddle horns is acceptable ( < 1.5 -5, = 30,000 psi)

Circumferential stress at the left saddle wear plate horns (Seismic, Operating & New)

. -Q 12K -Q R
4-t-(b+156-/R, -t) L.t
—50,028.91 12 0.0047 - 50,028.91 - 48.1565
T 40313 (81156 483130313 ) 2875 - 0.313 >
= -7,665 psi

Circumferential stress at wear plate horns is acceptable ( < 1.5-S, = 30,000 psi)

Ring compression in shell over left saddle (Seismic, Operating & New)

K5 -Q
(t+tp) - (ts +1.56- /R, -t.)
0.6467-50,028.91
(0.313 +0.313) - (0.625 + 1.56 - v/ 48.313-0.626 )

= 5,615 psi

S5 =

Ring compression in shell is acceptable ( < 0.5 -5, =13,350 psi)

Saddle splitting load (left, Seismic, Operating & New)

Area resisting splitting force = Web area + wear plate area
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A, =H.g -ty +1t, - W, =11.124 - 0.625 +0.313 - 15 = 11.6475 in?

o _Ke-@ omezsomsol .
=74 T T 116415 e

w| o

Stress in saddle is acceptable ( < —--5,=13333 psi)

Load Case 2: Seismic, Operating & Corr

Longitudinal stress between saddles (Seismic, Operating & Corr, right saddle loading and geometry govern)

3-K;-Q-(L /12)  3-06896 4866196 (287.5 / 12)

S == =1,756 psi
m-R2-t m-48.219 2 . 0.188
PR 43.14-48.125
S, = = =5,522 psi
2.t 2.0.188

Maximum tensile stress Sy = S¢ + Sp = 7,278 psi
Maximum compressive stress (shut down) Sq. = S4 = 1,756 psi

Tensile stress is acceptable ( <12-S-E =20,400 psi)

Compressive stress is acceptable ( <12-S. = 7,679 psi)

Longitudinal stress at the right saddle (Seismic, Operating & Corr)

2. H, 2.H, 2.24313 2.24.313
= Ty S = + 2875+~ = 3199173 in

L.
3 3

Seismic vertical acceleration coefficient m = 0.6667 - 0.028 = 0.0187

Wi-(1+m) 91,930 (1+0.0187)
L, N 319.9173

w =

=292.72 lbs/in
Bending moment at the right saddle:

M,

q

(2-HT-AT A7 RZ—H2>
=w - _—
3 2 4

2.24.313 -17. 17752 48.313 2 —24.313 2
:292'72.( 313 -17.75 N 7757 48313 313 )

3 2 4
—2,774.7 Tbj-in

M, K’ 2,774.7 - 1
Gy=xt L O =2 psi
T -R2 .t m-48.219 2 . 0.188

P-R 43.14-48.125
Sy = = = 5,522 psi
2-t 2-0.188

Maximum tensile stress Sy; = Sy + Sp = 5.524 psi
Maximum compressive stress (shut down) Sy = Sy = 2 psi

Tensile stress is acceptable ( <1.2-S5 =24,000 psi)

Compressive stress is acceptable ( <12-S. = 7,679 psi)

Tangential shear stress in the shell (right saddle, Seismic, Operating & Corr)

Ky3-Q 0.3648-48,661.96 .
S3 = = =735 psi
R-(t+t,) 48219 (0188 +0.313)

Tangential shear stress is acceptable ( <0.8-.5 = 16,000 psi)
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Tangential shear stress in the right head (Seismic, Operating & Corr)

Kz 0.3648-48,661.96
Sy =23 Q_ ’ =1.958 psi
R -t 48.219:0.188

Tangential shear stress is acceptable ( < 0.8 -5 =16,000 psi)

Tangential shear stress in the shell at the wear plate edge (right saddle, Seismic, Operating & Corr)

Ky 0.2597-48,661.96
5 =K@ ’ =1.394 psi
R-t 482190188

Tangential shear stress is acceptable ( <0.8-.5 =16,000 psi)

Additional stress in the head used as a stiffener (right saddle, Seismic, Operating & Corr)

Koy 0.2556-48,661.96
Sy = 24 Q_ =1372 psi
R -t 48.219-0.188

g _ P-(K-D;+02-t;)  4314-(1-96.25+02-0.188)
P 2.t B 2.0.188

=11,048 psi

Total stress in the head = S3;, + 5, =12,420 psi

Stress in the head is acceptable ( < 1.25-.5, =25,000 psi)

Circumferential stress at the right saddle horns (Seismic, Operating & Corr)

= -Q _12-K3-Q-R
4-(t+tp)- (b+156- /R, -t) L-(&+12)
—48,661.96 12 - 0.0061 - 48,661.96 - 48.219
T 1.(018810313)- (511561 433130188 ) 2875 (0188 +0313?)
=-6.393 psi

Circumferential stress at saddle horns is acceptable ( < 1.5 -5, = 30,000 psi)

Circumferential stress at the right saddle wear plate horns (Seismic, Operating & Corr)

S — -Q _12-K3-Q-R
4-t-(b+156-/R, 1) L.t
—48,661.96 12 - 0.0047 - 48,661.96 - 48.219
" 10188 (8+1.56 - / 48.313-0.188 ) N 287.5 - 0.188 2
=-18,118 psi

Circumferential stress at wear plate horns is acceptable ( < 1.5-.5, = 30,000 psi)

Ring compression in shell over right saddle (Seismic, Operating & Corr)

Ks-Q
(t+1p) - (ts +1.56 - /R, -tc)
0.6467-48,661.96
(0.188 +0.313) - (0.625 + 1.56 - 1/ 48.313-0.501 )
= 7.568 psi

S5:

Ring compression in shell is acceptable ( < 0.5 -5, =13,350 psi)

Saddle splitting load (right, Seismic, Operating & Corr)

Area resisting splitting force = Web area + wear plate area
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A, =H,j -t, +t, - W, = 11124 - 0.625 + 0.313 - 15 = 11.6475 in?

Ks- 0.2865-48,661.96
S = Q@ i =1.197 psi
A, 11.6475

2
Stress in saddle is acceptable ( < 3 - S, =13,333 psi)

Longitudinal stress at the left saddle (Seismic, Operating & Corr)

2. H 2.H, 2.24313 2.24.313 )
= +L+ = +2875 + ———— = 3199173 in

3 3

L.

Seismic vertical acceleration coefficient m = 0.6667 - 0.028 = 0.0187

Wi (1+m) 91,930 (1+0.0187)
L. B 319.9173

w =

=29272 Ib;/im

Bending moment at the left saddle:

2. H A A? R _H?
M, =w- el el ST N
3 2 4
2-24.313 - 17. 17752 48.313 2 —24.313 2
:292'72.( 313 -17.75 N 7757 48313 313 )
3 2 4
=2774.7 lbin
M, K’ 2,774.7 - 1
Sy = + 1 L AT =2 psi

m-R? -t 748219 2 -0.188

P-R 431448125
S, = = =5522 psi
2-¢ 2-0.188

Maximum tensile stress Syt = Sy + S, = 5,524 psi
Maximum compressive stress (shut down) Sy = Sy = 2 psi

Tensile stress is acceptable ( <1.2-S5 = 24,000 psi)

Compressive stress is acceptable ( <12-S. = 7,679 psi)

Tangential shear stress in the shell (left saddle, Seismic, Operating & Corr)

K>3-Q 0.3648-48,225.64

= 728 psi
R-(t+t,)  48219-(0.188 +0.313)

3 =

Tangential shear stress is acceptable ( < 0.8 -5 =16,000 psi)

Tangential shear stress in the left head (Seismic, Operating & Corr)

Ky 3- 0.3648-48,225.64
Sy = 28 Q_ i =1.941 psi
Rt 48.219-0.188

Tangential shear stress is acceptable ( < 0.8 -5 =16,000 psi)
Tangential shear stress in the shell at the wear plate edge (left saddle, Seismic, Operating & Corr)

K3 0.2597-48,225.64
5 = 2@ _ ’ =1.382 psi
R-t 482190188

Tangential shear stress is acceptable ( < 08-S =16,000 psi)

Additional stress in the head used as a stiffener (left saddle, Seismic, Operating & Corr)
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Ky q- 0.2556-48,225.64
Sy = —24 Q _ ’ =1,360 psi
R -t 48.219-0.188

_ P(K-D;+02-t;)  4314-(1-96.25+02-0188)

= 11,048 psi
2.ty 2-0.188

Sp

Total stress in the head = S3;, + 5, = 12,408 psi

Stress in the head is acceptable ( <1.25 -5, =25,000 psi)

Circumferential stress at the left saddle horns (Seismic, Operating & Corr)

S0 = -Q 12-K;-Q-R
4-(t+t,)- (b+156- /R, -t) L-(2+1t3)
—48,225.64 12 - 0.0061 - 48,225.64 - 48.219
- 4-(0.188 +0.313) - (8 +1.56 - /48.313-0.188 ) o875 (0.188% 40313 %)
=-6.336 psi

Circumferential stress at saddle horns is acceptable ( < 1.5-.S, = 30,000 psi)

Circumferential stress at the left saddle wear plate horns (Seismic, Operating & Corr)

g - -Q 12-K;-Q-R

YT Ut (br156- /R, ) L2

B —48,225.64 12 0.0047 - 48,225.64 - 48.219
188 - (8 +1.56 - / 48.313-0.188 ) 287.5 - 0.188 2

4.0
— 17,956 psi

Circumferential stress at wear plate horns is acceptable ( < 1.5 -5, = 30,000 psi)
Ring compression in shell over left saddle (Seismic, Operating & Corr)

K5 -Q
(t+tp) - (ts +1.56- /R, )
0.6467-48,225.64
(0.188 +0.313) - (0.625 + 1.56 - 1/ 48.313-0.501 )

= 7,500 psi

Ring compression in shell is acceptable ( < 0.5 -5, =13,350 psi)
Saddle splitting load (left, Seismic, Operating & Corr)

Area resisting splitting force = Web area + wear plate area

A, =H,p -t, +t, - W, =11.124 - 0.625 +0.313 - 15 = 11.6475 in?

Ks-Q _ 0.2865-48,225.64

=1,186 psi
A, 11.6475

56:

2
Stress in saddle is acceptable ( < 3 -8, =13,333 psi)

Load Case 3: Wind, Operating & New

Longitudinal stress between saddles (Wind, Operating & New, right saddle loading and geometry govern)

L 3-K1-Q-(L / 12) _3-0.6896 - 48,699.69 - (2875 / 12)

=1,059 psi
m-R2-t - 48.1565 2 - 0.313

51:
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P-R  4314-48 ,
S =37 2083 008 b

Maximum tensile stress St = S1 + Sy, = 4,366 psi
Maximum compressive stress (shut down) Sq. = S4 = 1,059 psi

Tensile stress is acceptable ( <125 -E =20,400 psi)
Compressive stress is acceptable ( <1.2-S. =9,403 psi)
Longitudinal stress at the right saddle (Wind, Operating & New)

_2-H 2-H, 2-24313 2-24.313

L L = W75+ " — 3199173 i
e s L+ S WIS 319.9173 in
W, 95341
w=—L =—""_ —920802 lb;/in
L. 3199173

Bending moment at the right saddle:

2.H..A, A2 R®-H?
Mq:w. _ -
3 2 4

2.924313-17. 17752 483132 —24.313 2
002 3131775 17757 48313 313
3 2 4
—2,8249 b -in
M, K’ 28249 -1
Sy — 44 1 8249 =1 psi

m-R?-t w - 48.1565 2 - 0.313

P-R  4314-48 ,
=37 2083 % b

Maximum tensile stress Sp; = Sy + Sy = 3,309 psi
Maximum compressive stress (shut down) Sy = Sy = 1 psi

Tensile stress is acceptable ( <1.2-S5 = 24,000 psi)

Compressive stress is acceptable ( <1.2-S, =9,403 psi)

Tangential shear stress in the shell (right saddle, Wind, Operating & New)

Ky3-Q 0.3648-48,699.69
R-(t+t,) 48.1565 - (0.313 4 0.313)

=589 psi

3 =

Tangential shear stress is acceptable ( <0.8-5 =16,000 psi)
Tangential shear stress in the right head (Wind, Operating & New)

g _ Kos-Q _ 036184860969
T Rty 4815650313

=1.179 psi

Tangential shear stress is acceptable ( <0.8-5 = 16,000 psi)

Tangential shear stress in the shell at the wear plate edge (right saddle, Wind, Operating & New)

Kss- 2507-48,609.6
_KayoQ 0207436969 o0

Ss 099
R-t 48.1565-0.313

Tangential shear stress is acceptable ( < 0.8 -5 =16,000 psi)

Additional stress in the head used as a stiffener (right saddle, Wind, Operating & New)
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Ky y-Q 0.2556-48,699.69 .
= =826 psi
R -t 48.1565-0.313
B P-(K-D;+02-t) _ 43.14-(1-96 +0.2 - 0.313)
N 2-tp B 2-0.313

Sp = 6,620 psi

Total stress in the head = S;;, +.5, = 7,445 psi

Stress in the head is acceptable ( < 1.25- S, =25,000 psi)

Circumferential stress at the right saddle horns (Wind, Operating & New)

S0 = -Q 12-K;-Q-R
4-(t+t,)- (b+156- /R, -t) L-(#+t3)
—48,699.69 12 - 0.0061 - 48,609.69 - 48.1565
 4.(0313+0313) - (8-+156-+/48.313-0.313 ) 2875 (0313240313 2)
=-4.430 psi

Circumferential stress at saddle horns is acceptable ( < 1.5-.5, = 30,000 psi)

Circumferential stress at the right saddle wear plate horns (Wind, Operating & New)

= -Q 12-K;-Q-R
4-t-(b+156-,/R, -t) Lt
—48,699.69 12 - 0.0047 - 48,699.69 - 48.1565
T 10313 (8+156-/ 483130313 ) 287.5 - 0.313 >
=-7.461 psi

Circumferential stress at wear plate horns is acceptable ( < 1.5-S, = 30,000 psi)

Ring compression in shell over right saddle (Wind, Operating & New)

K5 -Q
(t+tp) - (ts +156 - /R, -t.)
0.6467-48,699.69
(0.313 +0.313) - (0.625 + 1.56 - 1/ 48.313-0.626 )

= 5,466 psi

S5 =

Ring compression in shell is acceptable ( < 0.5 -5, =13,350 psi)
Saddle splitting load (right, Wind, Operating & New)
Area resisting splitting force = Web area + wear plate area

A, =H.gf -ty +t, - W, = 11.124 - 0.625 +0.313 - 15 = 11.6475 in?

Ks-Q  0.286548,699.60
A, 11.6475

Ss = =1.198 psi

2
Stress in saddle is acceptable ( < 3 -8, =13,333 psi)

Longitudinal stress at the left saddle (Wind, Operating & New)

2.H 2-H, 2-2431 2.24.31
L, = LyL+ = 33 L osrs+ 228 5100173 in
3 3 3 3
W, 95341
w=—t =—""— —29802 lbs/in
L. 3199173
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Bending moment at the left saddle:

0. H A A? R _H?
M,=w- A 2 T
3 2 4
2-24.313 - 17. 17752 48.313 2 —24.313 2
- 313 -17.75 N 7757 48313 313
3 2 4
=28249 Ibin
M, K’ 28249 -1
Sy = £—2 - 8249 =1 psi

m-R? -t m - 48.1565 2 - 0.313

P-R 4314-8

g, =—= ===
P 2-t 2-0.313

=3308 psi

Maximum tensile stress Sp; = Sy + S, = 3,309 psi
Maximum compressive stress (shut down) Sy = Sy = 1 psi

Tensile stress is acceptable ( <1.2-S5 = 24,000 psi)

Compressive stress is acceptable ( <1.2-S. =9,403 psi)

Tangential shear stress in the shell (left saddle, Wind, Operating & New)

Ksy3-Q 0.3648-48,296.69 .
S3 = = =584 psi
R-(t+t,) 48.1565 - (0.313 +-0.313)

Tangential shear stress is acceptable ( <0.8-.5 =16,000 psi)
Tangential shear stress in the left head (Wind, Operating & New)

S — Ky3-Q  0.364848,296.69
" R.t,  481565.0.313

=1,169 psi

Tangential shear stress is acceptable ( < 08-S =16,000 psi)

Tangential shear stress in the shell at the wear plate edge (left saddle, Wind, Operating & New)

Ky 2507-48,296.
g KesQ | 02074820669 o o
R -t 48.1565-0.313

Tangential shear stress is acceptable ( < 0.8 -5 =16,000 psi)

Additional stress in the head used as a stiffener (left saddle, Wind, Operating & New)

K>y Q  0.2556-48,296.69
R-t,  48.1565-0.313

=819 psi

g _ P-(K-D; +02-t,)  4314-(1-96+02-0313)
P 2.t o 2.0.313

=6,620 psi

Total stress in the head = S, + S5, = 7,439 psi

Stress in the head is acceptable ( <1.25-.5, =25,000 psi)

Circumferential stress at the left saddle horns (Wind, Operating & New)

S = -Q 12-K; - Q-R

4-(t+t,)- (b+156- /R, -t) L-(&+t)
B —48,296.69 12 - 0.0061 - 48,206.69 - 48.1565
 4-(0.313+0.313) - (8 +156 - / 48313-0.313 ) 2875 (0313240313 2)
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=-4393 psi
Circumferential stress at saddle horns is acceptable ( < 1.5-.S, = 30,000 psi)

Circumferential stress at the left saddle wear plate horns (Wind, Operating & New)

5 - —Q | 12.K-Q-R
4-t-(b+156-/R, 1) L-t?
—48,206.69 12 - 0.0047 - 48,296.69 - 48,1565
T 4.0313- (84156 483130313 ) 2875 -0.313
=-7.400 psi

Circumferential stress at wear plate horns is acceptable ( <1.5-.S, = 30,000 psi)

Ring compression in shell over left saddle (Wind, Operating & New)

K5 -Q
(t+tp) - (ts +1.56 - /R, -t.)
0.6467-48,296.69
(0.313 +0.313) - (0.625 + 1.56 - 1/ 48.313-0.626 )

S5 =

= 5421 psi
Ring compression in shell is acceptable ( < 0.5 -5, =13,350 psi)

Saddle splitting load (left, Wind, Operating & New)

Area resisting splitting force = Web area + wear plate area

A, =Hjy -ty +1t, - W, = 11124 - 0.625 + 0313 - 15 = 11.6475 in?

Ks-Q _ 0.2865-48,296.69

Se = =1.188 psi
T T4, 11.6475 pst
. . 2 .
Stress in saddle is acceptable ( < 3 -8, =13,333 ps1>

Load Case 4: Wind, Operating & Corr
Longitudinal stress between saddles (Wind, Operating & Corr, right saddle loading and geometry govern)

L3 K Q(L [ 12) 3068964609969 (2875 / 12)
7 R2-t B 7482192 .0.188

S = =1,696 psi

P-R 431448125
_ _ — 5522 psi
S =33 2-0.188 5522 psi

Maximum tensile stress St = S1 + Sy, = 7,218 psi
Maximum compressive stress (shut down) Sq. = S4 = 1,696 psi

Tensile stress is acceptable ( <125 -E =20,400 psi)

Compressive stress is acceptable ( <12-S. = 7,679 psi)

Longitudinal stress at the right saddle (Wind, Operating & Corr)

2. H, 2.H,  2-24313 2.24.313
L, = LyL+ = +9287.5 + ——"""_ —319.9173 in
3 3 3 3
W, 91,930
=t - _987.36 Ib,fi
YT, T 3190173 1/
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Bending moment at the right saddle:

M,

q

B 2-H A, A} R _H
v 3 2 4

2.24.313 - 17.75 17.75% 483132 —24.313 2
= 287.36 - ( 3 +—5 - 1 )

=27239 Ibin
M, K’ 2,7239 -1

Sy = + = =2 psi
m-R*-t  7.482197%.0.188

P-R 431448125
2.¢  2.0188

Sy = =5,522 psi

Maximum tensile stress Syt = Sp + Sp = 5.524 psi
Maximum compressive stress (shut down) So. = Sy = 2 psi

Tensile stress is acceptable ( <1.2-S5 =24,000 psi)

Compressive stress is acceptable ( <1.2-S. = 7,679 psi)

Tangential shear stress in the shell (right saddle, Wind, Operating & Corr)

Ky3-Q 0.3648-46,999.69 .
=710 psi

Sa = -
ST R-(t+t,)  48219-(0.188 +0.313) —

Tangential shear stress is acceptable ( <0.8-.5 =16,000 psi)

Tangential shear stress in the right head (Wind, Operating & Corr)

g _ Kes @ _ 036434699969
5T TR.t,  48219.0.188

=1.891 psi

Tangential shear stress is acceptable ( < 0.8 -5 =16,000 psi)

Tangential shear stress in the shell at the wear plate edge (right saddle, Wind, Operating & Corr)

S — Ky3-Q  0.2597-46,999.69
TRt 48219.0.188

=1,346 psi

Tangential shear stress is acceptable ( <0.8-.5 =16,000 psi)

Additional stress in the head used as a stiffener (right saddle, Wind, Operating & Corr)

o _Kou-@ 025564690060
T R4, 482190188 o P¥

P.(K-D;+02-t) 43.14 - (1-96.25 4 0.2 - 0.188)
L 2.t - 2.0.188

=11,048 psi

Total stress in the head = S3;, + S5, =12,373 psi

Stress in the head is acceptable ( < 1.25-.5, =25,000 psi)

Circumferential stress at the right saddle horns (Wind, Operating & Corr)

s -Q 12-K3-Q-R

4-(t+t,)- (b+156- /R, -t) L-(+t3)
B —46,999.69 12 - 0.0061 - 46,999.69 - 48.219
 4-(0.188 +0.313) - (8 -+ 1.56 - 1/ 48313-0.188 ) 2875 (01832 +03132)
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=-6,175 psi
Circumferential stress at saddle horns is acceptable ( < 1.5 -5, = 30,000 psi)

Circumferential stress at the right saddle wear plate horns (Wind, Operating & Corr)

s -Q 12 K;-Q-R

4-t-(b+156-/R, -t) L.t
3 —46,999.69 12 - 0.0047 - 46,999.69 - 48.219
© 4.0188- (3+156-/48313.0.188 ) 287.5-0.188 °

=-17.499 psi

Circumferential stress at wear plate horns is acceptable ( < 1.5 -5, = 30,000 psi)

Ring compression in shell over right saddle (Wind, Operating & Corr)
K5 -Q
(t+tp) - (ts +1.56- /R, -t.)
0.6467-46,999.69
(0.188 4 0.313) - (0.625 + 1.56 - v/ 48.313-0.501 )
=7.309 psi

Ring compression in shell is acceptable ( < 0.5 -5, =13,350 psi)
Saddle splitting load (right, Wind, Operating & Corr)
Area resisting splitting force = Web area + wear plate area

A, = Hyy -ty +t, - W, = 11124 - 0.625 + 0313 - 15 = 11.6475 in?

Ks-Q  0.2865-46,999.69

S — -
T A, 11.6475

=1,156 psi

2
Stress in saddle is acceptable ( < 3 -8, =13,333 psi)

Longitudinal stress at the left saddle (Wind, Operating & Corr)

2. H, 2.H,  2-24313 2.24.313
L, = LyL+ = 492875 + ——"""_ —319.9173 in
3 3 3 3
W, 91,930
2 T 98736 Tb, /i
YT, T 3190173 1/

Bending moment at the left saddle:

2.H, - A, A?  R?-H?

Mq:w- _ _—
3 2 4

224313 - 17. 17752 48313 % —24.313 2

98736, 313 -17.75 N 7.75° 48313 313
3 2 4
=2,723.9 Ib-in
M, K’ 27239 -1 i

Sy =+ = =2 psi

m-R*-t  7.482197%.0.188

P-R 431448125
S - _ — 5522 psi
W 2.0.188 0ae Psl
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Maximum tensile stress Syt = Sy + Sp = 5.524 psi
Maximum compressive stress (shut down) Sy = Sy = 2 psi
Tensile stress is acceptable ( <1.2-S5 = 24,000 psi)

Compressive stress is acceptable ( <1.2-S. = 7,679 psi)

Tangential shear stress in the shell (left saddle, Wind, Operating & Corr)

Ky3-Q 0.3648-46,585.69 .
Ss3 = = =703 psi
R-(t+t,) 48219 (0188 +0.313)

Tangential shear stress is acceptable ( <0.8-.5 =16,000 psi)

Tangential shear stress in the left head (Wind, Operating & Corr)

g _ Ky3-Q  0.364846,585.69
T R-t,  48219.0.188

=1.875 psi

Tangential shear stress is acceptable ( <0.8-5 =16,000 psi)

Tangential shear stress in the shell at the wear plate edge (left saddle, Wind, Operating & Corr)

S — Ky3-Q  0.2597-46,585.69
TRt 48219.0.188

=1,335 psi

Tangential shear stress is acceptable ( < 0.8 -5 =16,000 psi)

Additional stress in the head used as a stiffener (left saddle, Wind, Operating & Corr)

o _Kou-Q@ 025564658560
T R4, 482190188 o P¥

P.(K-D;+02-t) 43.14 - (1-96.25 4 0.2 - 0.188)
P 2.1, o 2.0.188

=11,048 psi

Total stress in the head = S3;, + S5, = 12,361 psi

Stress in the head is acceptable ( <1.25-.5, = 25,000 psi)

Circumferential stress at the left saddle horns (Wind, Operating & Corr)

5 — -Q  12-K3-Q-R
4-(t+tp) - (b+156- /R, -t) L-(&+13)
—46,585.69 12 - 0.0061 - 46,585.69 - 48.219
1. (0188 +0313) - (8+156-+/48313-0.188 ) 2875 (01882 +03132)
=:6.120 psi

Circumferential stress at saddle horns is acceptable ( < 1.5 -5, = 30,000 psi)

Circumferential stress at the left saddle wear plate horns (Wind, Operating & Corr)

g = -Q _12-K3-Q-R
4-t-(b+156- /R, -t) L.t
B —46,585.69 12 - 0.0047 - 46,585.69 - 48.219
4-0188- (3+156-/ 48313.0.188 ) 287.5 - 0.188 *

=-17.345 psi

Circumferential stress at wear plate horns is acceptable ( <15 -5, = 30,000 psi)

Ring compression in shell over left saddle (Wind, Operating & Corr)
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K;5-Q

%= (t+tp) - (ts +1.56 - /R, - t.)
0.6467-46,585.69

N (0.188 +0.313) - (0.625 -+ 1.56 - v/ 48.313-0.501 )

=7.245 psi

Ring compression in shell is acceptable ( < 0.5 -5, =13,350 psi)
Saddle splitting load (left, Wind, Operating & Corr)
Area resisting splitting force = Web area + wear plate area

A, =Hjy -ty +1t, - W, = 11124 - 0.625 + 0313 - 15 = 11.6475 in?

o _Ki'Q 0354658560
=T 4 T T 1Ledms T

w| b

Stress in saddle is acceptable ( <-=-.5,=13333 pSi)

Load Case 5: Wind, Test

Longitudinal stress between saddles (Wind, Test, right saddle loading and geometry govern)

3-K1-Q-(L /12)  3-0.6896-48179.14- (2875 / 12)

S =+
m-R2-t 7 - 48.1565 2 - 0.313
P-R 549748
Sp=—— =————— =4215 psi
2.t 2-0.313

Maximum tensile stress St = Sq + Sp = 5,262 psi
Maximum compressive stress (shut down) Sq. = S4 = 1,047 psi

Tensile stress is acceptable ( <095, - E =22950 psi)

Compressive stress is acceptable ( <1.2-S. = 9,843 psi)

Longitudinal stress at the right saddle (Wind, Test)

2. H, 2.H, 2.2431 2.2431
L, = Lyrp+ 2 = 313 ogrs 4+ 22433 5100173 i
3 3 3
W, 95,342
w=—=—"_ —20802 lb;/in
L, 3199173

Bending moment at the right saddle:

2'HT'A1" Az R2 —H,g

Mq =w - _  —
3 2 4

2.24.313-17.75 17752 48.313 2 —24.313 2

=298.02 - ( + - )
3 2 4
=2825 lb-in
M, K’ 2,825 -1

Sy = i . =1 psi

T R2-t  7.481565 2-0.313
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Maximum tensile stress Syt = Sy + Sp = 4.216 psi
Maximum compressive stress (shut down) Sy = Sy = 1 psi
Tensile stress is acceptable ( <09 -5, = 27,000 psi)

Compressive stress is acceptable ( <1.2-S. =9,843 psi)

Tangential shear stress in the shell (right saddle, Wind, Test)

Ky3-@Q 0.3648-48,179.14

= =583 psi
R-(t+t,)  481565-(0.313 +0.313)

3 =

Tangential shear stress is acceptable ( < 0.8-(09-.5,) = 21,600 psi)

Tangential shear stress in the right head (Wind, Test)

Ky 0.3648-48,179.14
5 =2 @ _ : =1.166 psi
R -ty 48.1565-0.313

Tangential shear stress is acceptable ( <0.8-(09-.5,) =21,600 psi)

Tangential shear stress in the shell at the wear plate edge (right saddle, Wind, Test)

Ko 3- 0.2507-48,179.14
Sy = =23 Q _ ’ =830 psi
R-t 48.1565-0.313

Tangential shear stress is acceptable ( < 0.8-(09-.5,) = 21,600 psi)
Additional stress in the head used as a stiffener (right saddle, Wind, Test)

Ky4-Q  0.255648,179.14

=817 psi
R -t 48.1565-0.313

_ P-(K-D;+02-t,)  5497-(1-96+02-0313)
B 2.t N 2.0.313

» = 8,435 psi

Total stress in the head = S3;, + S, = 9,252 psi

Stress in the head is acceptable ( <09 -5, =27,000 psi)

Circumferential stress at the right saddle horns (Wind, Test)

S0 = -Q _12-K;-Q-R
4-(t+t,)- (b+156- /R, -t) L-(&+1t2)
—48,179.14 12 - 0.0061 - 48,179.14 - 48.1565
T 1.(031310313)- (81156 433130313 ) 2875 (0313 % 103137
=-4,383 psi

Circumferential stress at saddle horns is acceptable ( <09 -5, = 27,000 psi)

Circumferential stress at the right saddle wear plate horns (Wind, Test)

S0 = -Q _12-K3-Q-R
4-t-(b+156-/R, 1) Lt
—48,179.14 12 - 0.0047 - 48,179.14 - 48.1565
T 10313 (8+1.56 -/ 48.313-0.313 ) - 287.5-0.313 2
=-1.382 psi

Circumferential stress at wear plate horns is acceptable ( < 0.9 - S, = 27,000 psi)

Ring compression in shell over right saddle (Wind, Test)
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K;5-Q

% = (t+tp) - (ts + 156 /R, -t.)
0.6467-48,179.14

B (0.313 +0.313) - (0.625 + 1.56 - 1/ 48.313-0.626 )

= 5,408 psi

Ring compression in shell is acceptable ( <09 -5, =27,000 psi)
Saddle splitting load (right, Wind, Test)
Area resisting splitting force = Web area + wear plate area

A, =Hyy -ty +1t, - W, = 11124 - 0.625 + 0313 - 15 = 11.6475 in?

Ks- 0.2865-48,179.14
Se = Q@ i =1.185 psi
A, 11.6475

Stress in saddle is acceptable ( <09 -5, = 34,200 psi)

Longitudinal stress at the left saddle (Wind, Test)

2.H 2.H, 2.24313 2.24.313
L, = Lyl + = +287.5 + =" —319.9173 in
3 3 3
W, 95342
w=—=_—""""_ —29802 lbs/in
L. 3199173

Bending moment at the left saddle:

2. H - A A?  R?-H}
My=w|—mmm—m+—  ——
3 2 4

2-24.313 - 17. 17752 48313 2% —24.313 2
=298.02'( 313 - 17.75 n 775 48313 313 )
3 2 4
=2825 lby-in
M, -K;{’ 2,825 -1
Sy = +1 Lo— . =1 psi

m-R?-t w - 48.1565 2 - 0.313

P-R 54.97 - 48
Sy =—— =————— =4215 psi
2.t 2.0.313

Maximum tensile stress Sy; = Sy + Sy, = 4,216 psi
Maximum compressive stress (shut down) Sy = Sy = 1 psi

Tensile stress is acceptable ( <09 -5, =27,000 psi)

Compressive stress is acceptable ( <1.2-S, = 9,843 psi)

Tangential shear stress in the shell (left saddle, Wind, Test)

Ky3-Q 0.3648-47,709.14

S — —
T R-(t+t,) 481565 (0.313 +0.313)

=577 psi

Tangential shear stress is acceptable ( < 0.8-(09-.5,) = 21,600 psi)

Tangential shear stress in the left head (Wind, Test)

S — Ks3-Q  0.3648-47,709.14
'TTR-t, 4815650313

=1.155 psi
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Tangential shear stress is acceptable ( < 0.8-(09-5,) = 21,600 psi)
Tangential shear stress in the shell at the wear plate edge (left saddle, Wind, Test)

_ Kj3-Q  0.2597-47,709.14

=822 psi
R-t 48.1565-0.313

Ss

Tangential shear stress is acceptable ( <0.8-(09-.5,) =21,600 psi)
Additional stress in the head used as a stiffener (left saddle, Wind, Test)

Ky4-Q 0.2556-47,709.14 .
Ssp = = =809 psi
R -ty 48.1565-0.313

_ P(K-D;+02-t;)  5497-(1-96+02-0.313)

= 8435 psi
2t 20313

Sp

Total stress in the head = S3;, + 5, =9,244 psi

Stress in the head is acceptable ( <09 -5, =27,000 psi)

Circumferential stress at the left saddle horns (Wind, Test)

S0 = -Q 12-K;-Q-R
4-(t+t,)- (b+156- /R, -t) L-(+1t3)

B —47,709.14 12 - 0.0061 - 47,709.14 - 48.1565

© 4-(0.313+0.313) - (8 + 156 - /483130313 ) 2815 (03132 +0.313 %)

=-4,340 psi
Circumferential stress at saddle horns is acceptable ( <09 -5, =27,000 psi)

Circumferential stress at the left saddle wear plate horns (Wind, Test)

s -Q 12-K3-Q-R
4 = -
4-t-(b+156-/R,-t) L.t
B —47,709.14 ~ 12-0.0047 - 47,709.14 - 48.1565
4.0.313 - (8+1.56 -/ 48.313.0.313 ) 287.5-0.313 2

=-7.310 psi
Circumferential stress at wear plate horns is acceptable ( < 0.9 - S, = 27,000 psi)

Ring compression in shell over left saddle (Wind, Test)

K5 -Q
(t+tp) - (ts +1.56- /R, -t.)
0.6467-47,709.14

(0313 +0.313) - (0.625 -+ 1.56 - /483130626 )

= 5,355 psi

Ring compression in shell is acceptable ( <09 -5, =27,000 psi)

Saddle splitting load (left, Wind, Test)

Area resisting splitting force = Web area + wear plate area

A, =Hjy -ty +1t, - W, = 11124 - 0.625 + 0313 - 15 = 11.6475 in?

Ks-Q _ 0.286547,709.14

=1.174 psi
A, 11.6475

56:
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Stress in saddle is acceptable ( <09 -5, =34,200 psi)

Load Case 6: Weight, Operating & New
Longitudinal stress between saddles (Weight, Operating & New, right saddle loading and geometry govern)

3-K1-Q-(L / 12) _3-0.6896 - 47,872 - (2875 / 12)

Sl = :l:
m-R2-t - 48.1565 2 - 0.313

=1,041 psi

P-R 4314-48

S =37 T 20313

=3308 psi

Maximum tensile stress Sq; = S¢ + Sp = 4,348 psi
Maximum compressive stress (shut down) Sq. = S4 = 1,041 psi

Tensile stress is acceptable ( < S -E =17,000 psi)
Compressive stress is acceptable ( < S. = 7,836 psi)
Longitudinal stress at the right saddle (Weight, Operating & New)

_2-H 2-H. 2-24313 2-24.313

L.= L = W75+ "7 — 3199173 |
. s TL+—3 T T+ 319.9173 in
W, 95341
w=—t=—""_ —920802 lb;/in
L. 3199173

Bending moment at the right saddle:

o 2-H 4, A R _H
= 3 2 4
2.24313-17. 17752 483132 —24.313 2
~ es02. 331775 17757 48313 313
3 2 4
—2,8249 b -in
M, Ky’ 28249 -1
Sy — 44 1 8249 =1 psi

m-R2 -t w - 48.1565 2 - 0.313

g PR _BuUs
- = = S1
P 9%  2.0313 e P

Maximum tensile stress Syt = Sy + Sy, = 3,309 psi
Maximum compressive stress (shut down) Sy = Sy = 1 psi

Tensile stress is acceptable ( < .S = 20,000 psi)

Compressive stress is acceptable ( < S. = 7,836 psi)

Tangential shear stress in the shell (right saddle, Weight, Operating & New)

Kys3-Q 0.3648-47,872 ,
S = = =579 psi
R-(t+t,) 48.1565 - (0.313 +- 0.313)

Tangential shear stress is acceptable ( < 0.8 -5 =16,000 psi)
Tangential shear stress in the right head (Weight, Operating & New)

g _ K23-Q _ 0364847872
TRty 4815650313

=1,159 psi

Tangential shear stress is acceptable ( <0.8-.5 = 16,000 psi)
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Tangential shear stress in the shell at the wear plate edge (right saddle, Weight, Operating & New)

o _ Koa-Q _ 0250747872
STTR-t | 4815650313

825 psi

Tangential shear stress is acceptable ( < 08-S =16,000 psi)

Additional stress in the head used as a stiffener (right saddle, Weight, Operating & New)

Koq- 0.2556-47,872
Sy = —22 Q _ ’ =812 psi
R -t 48.1565-0.313

g P Dit02:8)  4314-(1-9%+02-0313)

— 6,620 psi
v 2.1, 2-0313 D Pt

Total stress in the head = S3, + S5, = 7,431 psi

Stress in the head is acceptable ( < 1.25 -5, =25,000 psi)

Circumferential stress at the right saddle horns (Weight, Operating & New)

g = -Q 12-K;-Q-R
4-(t+t,)- (b+156- /R, -t) L-(+t)
—47872 12 - 0.0061 - 47,872 - 48.1565
 1-(0313+0313) - (8+1.56 - 1/ 48.313-0.313 ) 2875 (03132 +03132)
=-4.355 psi

Circumferential stress at saddle horns is acceptable ( < 1.5-.S, = 30,000 psi)

Circumferential stress at the right saddle wear plate horns (Weight, Operating & New)

5 - -Q | 12.K-Q-R
4-t-(b+156-/R, -t) L.t
47872 12 - 0.0047 - 47,872 - 48.1565
T 4.0313- (81156 483130313 ) 2875 - 0313 2
=-7.335 psi

Circumferential stress at wear plate horns is acceptable ( <1.5-.S, = 30,000 psi)
Ring compression in shell over right saddle (Weight, Operating & New)

K5 -Q
(t+tp) - (ts +1.56- /R, -t.)
0.6467-47,872
(0.313 +0.313) - (0.625 + 1.56 - 1/ 48.313-0.626 )

= 5,373 psi

S5 =

Ring compression in shell is acceptable ( < 0.5 -5, =13,350 psi)
Saddle splitting load (right, Weight, Operating & New)
Area resisting splitting force = Web area + wear plate area

A, =Hjy -ty +1t, - W, = 11124 - 0.625 + 0313 - 15 = 11.6475 in?

Ks- 0.2865-47,872
5y = K@ ) — 1178 psi
A, 116475
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w| N

Stress in saddle is acceptable ( <-=.5,=13333 psi)

Longitudinal stress at the left saddle (Weight, Operating & New)

2. H 2-H, 2-24313 2.24.313 _
L= +L + = +287.5 + ———— =319.9173 in
3 3 3 3
W, 95341
w=—t=—"—— =29802 lbs/in
L. 3199173

Bending moment at the left saddle:

9. I - A A2 R*-H?
My (ZHCA AL B H
3 2 4

2.24.313-17.75 17752 48.313 2 —24.313 2
=298.02 - + -
3 2 4
=28249 Ib-in
M, -K,’ 2,824.9 -1
Sy = +2 Lo : =1 psi

m-R?-t 7 - 48.1565 2 - 0.313

P-R  4314-48

S =27 T 2.0313

= 3,308 psi

Maximum tensile stress Sy; = Sy + Sy = 3.309 psi
Maximum compressive stress (shut down) Sy = Sy = 1 psi

Tensile stress is acceptable ( < S =20,000 psi)

Compressive stress is acceptable ( < S. = 7,836 psi)

Tangential shear stress in the shell (left saddle, Weight, Operating & New)

Ko5-Q 0.3648-47,469

S — —
T R-(t+t,) 481565 (0313 +0.313)

=574 psi

Tangential shear stress is acceptable ( <0.8-5 = 16,000 psi)
Tangential shear stress in the left head (Weight, Operating & New)

Koy 0.3648-47,469
Sy = =23 Q _ ’ =1.149 psi
Rt 48.1565-0.313

Tangential shear stress is acceptable ( <0.8-5 =16,000 psi)
Tangential shear stress in the shell at the wear plate edge (left saddle, Weight, Operating & New)

Ky3-Q  0.2597-47,469 .
Ss3 = = =818 psi
R-t 48.1565-0.313

Tangential shear stress is acceptable ( <0.8-.5 = 16,000 psi)
Additional stress in the head used as a stiffener (left saddle, Weight, Operating & New)

K4+ 0.2556-47,469
Sy = —22 Q _ =805 psi
R -ty 48.1565-0.313

g _P(K -Dit02:4)  4314-(1:9%+02-0313)
P 2ty - 2-0.313

=6,620 psi

Total stress in the head = S35, +.S, = 7,425 psi
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Stress in the head is acceptable ( < 1.25-.5;, = 25,000 psi)

Circumferential stress at the left saddle horns (Weight, Operating & New)

S0 = -Q 12-K3-Q-R
4-(t+t,)- (b+156- /R, -t) L-(@+t3)
—47,469 12 - 0.0061 - 47,469 - 48.1565
 4.(0313+0313) - (8+1.56 - 1/ 48.313-0.313 ) 2875 (03132 +03132)
=-4.318 psi

Circumferential stress at saddle horns is acceptable ( < 1.5-.S, = 30,000 psi)

Circumferential stress at the left saddle wear plate horns (Weight, Operating & New)

S0 = -Q 12-K;-Q-R
4-t-(b+156- /R, t) Lt
—47,469 12 - 0.0047 - 47,469 - 48.1565
T 10313 (8+156-1/ 433130313 ) 287.5-0.313 2
=-7.273 psi

Circumferential stress at wear plate horns is acceptable ( < 1.5 -5, = 30,000 psi)

Ring compression in shell over left saddle (Weight, Operating & New)
Ks5-Q
(t+1tp) - (ts +1.56 - /R, - )

0.6467-47,469
(0.313 4 0.313) - (0.625 + 1.56 - 1/ 48.313-0.626 )

= 5,328 psi

55:

Ring compression in shell is acceptable ( < 0.5 -5, =13,350 psi)
Saddle splitting load (left, Weight, Operating & New)
Area resisting splitting force = Web area + wear plate area

A, =Hg -ty +t, - W, = 11124 - 0.625 + 0.313 - 15 = 11.6475 in?

K- 0.2865-47,469
g = Ks-Q _ ) — 1,168 psi
A 116475 -2

w| o

Stress in saddle is acceptable ( <-=.5,=13333 psi)

Load Case 7: Weight, Operating & Corr

Longitudinal stress between saddles (Weight, Operating & Corr, right saddle loading and geometry govern)

L3 KiQ (L /12) 30689646172 (2875 / 12)

1= = 1,667 psi
7-R2-t 748219 2 .0.188
P-R 431448125
- = =5522 psi
S =2 20188 5,522 psi

Maximum tensile stress St = Sq + Sy = 7,188 psi
Maximum compressive stress (shut down) S, = S1 = 1,667 psi

Tensile stress is acceptable ( < S -FE =17,000 psi)
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Compressive stress is acceptable ( < S. = 6,399 psi)
Longitudinal stress at the right saddle (Weight, Operating & Corr)

_2-H 2-H., 2-24313 2-24.313

L. L W75 + 220 3190173 |
e T 2875+ —— in
W, 91,930
— 2 T 9736 1b, i
W= T = 3gorr3 2736 Dby/in

Bending moment at the right saddle:

2-H,-A, A? R®_H?
M, = | — T
¢ =Y ( 3 T2 4 )
2.24.313 - 17. 17752 48313 % —24.313 2
_ og736. 313 - 17.75 N 7757 48313 313
3 2 4
=2,7239 Ib-in
M, K, 2,7239 -1 )
Sy ==+ = =2 psi

7-R*-t  7.48219%.0.188

P.R 431448125
_ _ — 5522 psi
S =33 2.0188 5522 psi

Maximum tensile stress Sy; = Sy + Sp = 5,524 psi
Maximum compressive stress (shut down) Sy = Sy = 2 psi

Tensile stress is acceptable ( < S = 20,000 psi)

Compressive stress is acceptable ( < S. = 6,399 psi)

Tangential shear stress in the shell (right saddle, Weight, Operating & Corr)

Ky3-Q _ 0.3648-46,172
R-(t+t,) 48219 -(0.188 +0.313)

S3 =

=897 psi

Tangential shear stress is acceptable ( <0.8-.5 =16,000 psi)

Tangential shear stress in the right head (Weight, Operating & Corr)

g, - K23-Q _ 0364846172
ST R-t, 482190188

=1.858 psi

Tangential shear stress is acceptable ( < 0.8 -5 =16,000 psi)

Tangential shear stress in the shell at the wear plate edge (right saddle, Weight, Operating & Corr)

g _ Ky3-Q 0259746172
5T TRt 482190188

=1,323 psi

Tangential shear stress is acceptable ( < 0.8 -5 =16,000 psi)

Additional stress in the head used as a stiffener (right saddle, Weight, Operating & Corr)

_ Ky4-Q  0.2556:46,172
R-t,  48219-0.188

=1,302 psi

P.(K-D;+02-t) 43.14 - (1-96.25 4 0.2 - 0.188)
P 2.t o 2.0.188

=11,048 psi

Total stress in the head = S3;, + S5, = 12,350 psi
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Stress in the head is acceptable ( <1.25-.5, =25,000 psi)

Circumferential stress at the right saddle horns (Weight, Operating & Corr)

. -Q 12K QR
4-(t+1t,)- (b+156- /R, -t) L-(&+t3)
46,172 12 - 0.0061 - 46,172 - 48.219
T 4-(0.188+0313) - (81 156/ 483130188 ) 2875 (0.188 2+ 0313 ?)
= -6.066 psi

Circumferential stress at saddle horns is acceptable ( < 1.5 -5, = 30,000 psi)

Circumferential stress at the right saddle wear plate horns (Weight, Operating & Corr)

. —Q 12K QR
4-t-(b+156-,/R, 1) L-t?
46,172 12 - 0.0047 - 46,172 - 48.219
~ 4.0188- (3+156-/48313.0.188 ) 2875 - 0.188 2

=-17.191 psi

Circumferential stress at wear plate horns is acceptable ( <1.5-.5, = 30,000 psi)

Ring compression in shell over right saddle (Weight, Operating & Corr)

Ky -Q
(t+tp) - (ts +1.56 - /R, -t.)
0.6467-46,172
(0.188 +0.313) - (0.625 + 1.56 - 1/ 48.313-0.501 )

=7.181 psi

S5 =

Ring compression in shell is acceptable ( < 0.5-S, =13,350 psi)
Saddle splitting load (right, Weight, Operating & Corr)
Area resisting splitting force = Web area + wear plate area

A, =Hyy -ty +t, - W, = 11124 - 0.625 +0.313 - 15 = 11.6475 in?

g _Ks-Q 0286546172 o
ST A, 116475 T

2
Stress in saddle is acceptable ( < 3 -5, =13,333 psi)

Longitudinal stress at the left saddle (Weight, Operating & Corr)

2. H, 2.H, 2.24313 2.24313 _
L, = YL+ = 42875+ ——"= — 3199173 in
3 3 3 3
W, 91,930
=2 T 08736 Tb, /i
W= T 3o 2036 bby/in

Bending moment at the left saddle:

B 2-H, A A?  R?-H?
Mq_w'( 3 2 T 4

224313 -17.75 17752 48313 % —24.313 2
= 287.36 - -

3 * 2 4
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=2,7239 Ibj-in

M, Ky’ 2,7239 -1 .
Sy = + > = > =2 psi
m-R* -t m-48.219 © - 0.188

P-R 431448125
_ _ — 5522 psi
S =23 2-0.188 5522 psi

Maximum tensile stress Sp; = Sy + Sy = 5,524 psi
Maximum compressive stress (shut down) Sy = Sy = 2 psi

Tensile stress is acceptable ( < S =20,000 psi)

Compressive stress is acceptable ( < S. = 6,399 psi)

Tangential shear stress in the shell (left saddle, Weight, Operating & Corr)

Ky3-Q 0.3648-45,758

S = =
PTR-(t+t,)  48219-(0.188 +0.313)

=691 psi

Tangential shear stress is acceptable ( < 0.8 -5 =16,000 psi)

Tangential shear stress in the left head (Weight, Operating & Corr)

o _K23'Q 0364845758
T T"R.t,  48219-0.188

=1.841 psi

Tangential shear stress is acceptable ( <0.8-.5 =16,000 psi)

Tangential shear stress in the shell at the wear plate edge (left saddle, Weight, Operating & Corr)

g _ K23-Q 0250745758
57T R.t 482190.188

=1,311 psi

Tangential shear stress is acceptable ( <0.8 -5 = 16,000 psi)

Additional stress in the head used as a stiffener (left saddle, Weight, Operating & Corr)

o _Kou-Q  02E64TE
T TR o1, | 482190188 - P¥

s _P (K -D; +02-t,)  4314-(1-96.25 +0.2-0.188)
P 2-t, B 20188

=11,048 psi

Total stress in the head = S35, +.5, = 12,338 psi

Stress in the head is acceptable ( < 1.25 -5, =25,000 psi)

Circumferential stress at the left saddle horns (Weight, Operating & Corr)

s -Q 12°K3-Q-R
4-(t+t,)- (b+156- /R, -t) L-(2+13)
—45,758 12 - 0.0061 - 45,758 - 48.219
T 10188 +0.313) - (8+1.56 - ,/48313-0.188 ) 875 (0188 * +0.313 ?)
=-6.012 psi

Circumferential stress at saddle horns is acceptable ( < 1.5 -5, = 30,000 psi)

Circumferential stress at the left saddle wear plate horns (Weight, Operating & Corr)
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-Q _12-K3~Q-R

Sy =

4-t-(b+156- /R, -t) L.t
3 —45,758 12 - 0.0047 - 45,758 - 48.219
 4-0.188- (8+1.56 - / 48313-0.188 ) 287.5 - 0.188 2

= -17,037 psi

Circumferential stress at wear plate horns is acceptable ( < 1.5-S, = 30,000 psi)

Ring compression in shell over left saddle (Weight, Operating & Corr)

K5 -Q
(t+tp) - (ts +1.56 - /R, -t.)
0.6467-45,758
(0.188 +-0.313) - (0.625 + 1.56 - 1/ 48.313-0.501 )

=7.116 psi

Sy =

Ring compression in shell is acceptable ( < 0.5 -5, =13,350 psi)
Saddle splitting load (left, Weight, Operating & Corr)
Area resisting splitting force = Web area + wear plate area

A, =Hg -ty +t, - W, = 11124 - 0.625 + 0.313 - 15 = 11.6475 in?

o _KeQ  omedsTss
=74, T uems =™

w| o

Stress in saddle is acceptable ( <=.5,=13333 psi)

Shear stress in anchor bolting, one end slotted

Maximum seismic or wind base shear = 2,669.55 Ib

Thermal expansion base shear = W - . = 48,679%0.45 = 21,905.55 lb;

Corroded root area for a 1" series 8 threaded bolt = 0.551 in® (4 per saddle )

21,905.55
Bolt shear stress = —— =9939 psi
0551-1-4

Anchor bolt stress is acceptable ( < 15,000 psi)

Shear stress in anchor bolting, transverse

Maximum seismic or wind base shear = 2,669.55 Ib

Corroded root area for a 1" series 8 threaded bolt = 0.551 in? (4 per saddle )

Bolt sh t - 206955 =606 psi
olt shear stress = 055124 = pst

Anchor bolt stress is acceptable ( < 15,000 psi)
Web plate buckling check (Escoe pg 251)
Allowable compressive stress S = min(20,000 , 30,511) = 20,000 psi

o2 L2
S, = K;-nm-FE — 1.28 - v° - 20E+06 — 30511 psi
R-0sh) () -0s)- ()

Allowable compressive load on the saddle
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;- 20.725-0.62
b d; - t, _ 0.725-0.625 06192
(di ) +2-ty-(b—1) (20.725 - 0.625) +2-05- (8 — 1)

Fy=n-(As+2 b, -t5)-S. =5-(3.6875+2-0.6492 - 0.625) - 20,000 = 449,897.22 1b ;
Saddle loading of 51,260.64 Ibs is < Fy,; satisfactory.
Primary bending + axial stress in the saddle due to end loads (assumes one saddle slotted)

V-(Hy—z,)-y Q 266955 (60.25 —33.4292) - 4 50,453.64
op=— " 1= = + =3,314 psi
I A 107.3 78.241

The primary bending + axial stress in the saddle < Sg = 20,000 psi; satisfactory.
Secondary bending + axial stress in the saddle due to end loads (includes thermal expansion, assumes one saddle slotted)

V-(Hs—z,)y Q  24,575.1-(60.25 —33.4292) - 4 50,453.64 95916 b
7= T T 107.3 tgoar el e

The secondary bending + axial stress in the saddle < 2*Sy = 76,000 psi; satisfactory.
Saddle base plate thickness check (Roark sixth edition, Table 26, case 7a)
where a = 20.725,b = 5.6875 in

By - q-b? 3-51-5.6875 2
4= - — 0.4046 i
b \/ 15-5, 1,520,000 m

The base plate thickness of 0.5 in is adequate.

Foundation bearing check

 Quax  51,260.64
T F-E  12-844

Sf =51 pSi

Concrete bearing stress < 1,658 psi ; satisfactory.

Slotted hole length (Process Industry Practices VEFV1100)

Ay = max [Tamy — Ty || Ty — M DMT|| = max [|70 — 150,70 — 0] = 80°F
S, =2-L,-a-A, =2-252-88E-06 - 80 = 0.3548”

Actual slot length is greater than or equal to the minimum (1.5" = 0.3548"); satisfactory.
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Saddle (Middle)

ASME Section VIl Division 1, 2023 Edition

Inputs
Load Orientation Vertical Load
Position from datum 126"
Direction Angle 0.00°
Magnitude of Force 931 Ib

Loading Conditions

Present When Operating Yes
Included in Vessel Lift Weight | Yes
Present When Vessel is Empty | Yes

Present During Test Yes

72/185



Drain (N1)

ASME Section VIII Division 1, 2023 Edition

k—0.188

Note: round inside edges per UG-76(c)

Location and Orientation

Description

Located on Cylinder #1
Orientation 180°
Nozzle center line offset to datum line 234"

End of nozzle to shell center 54.313"
Passes through a Category A joint No

NPS 2 Sch 40S (Std)

Access opening

No

Material specification

SA-312 TP304 WId pipe (II-D p. 92, In. 27)

Inside diameter, new

2.067"

Inner fillet, Legg

Pipe nominal wall thickness 0.154"
Pipe minimum wall thickness 0.1348"
Corrosion allowance 0"
Projection available outside vessel, Lpr 3.5"
Projection available outside vessel to flange face, Lf|6"
Local vessel minimum thickness 0.313"
Liquid static head included 3.7 psi

0.188"

Nozzle to vessel groove weld
Radiography
Longitudinal seam

0.313"

Welded pipe

Circumferential seam

Full UW-11(a) Type 1

1Pipe minimum thickness = nominal thickness times pipe tolerance factor of 0.875.
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ASME B16.5-2020 Flange

Description NPS 2 Class 150 WN A105

Bolt Material SA-193 B7 Bolt <=2 1/2 (II-D p. 418, In. 32)
Blind included No

Rated MDMT -55°F

Liquid static head 3.92 psi

MAWP rating 272.5 psi @ 150°F

MAP rating 285 psi @ 70°F

Hydrotest rating

450 psi @ 70°F

PWHT performed

Produced to Fine Grain Practice and
Supplied in Heat Treated Condition

Impact Tested

Circumferential joint radiography

Full UW-11(a) Type 1

Flange rated MDMT per UCS-66(b)(3) = -155°F (Coincident ratio = 0.1522)
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F

UHA-51 Material Toughness Requirements Nozzle

t,—c  0.1348—0

43.15-1.0335
= 0.0026"
17,000 -1 — 0.6 - 43.15
Stress ratio = LB 00026-1 0.0195

Impact test exempt per UHA-51(g) (coincident ratio = 0.0195)

Rated MDMT =

[-320°F

Material is exempt from impact testing at the Design MDMT of 0°F.
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Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary (in?) UG-45 Summary (in)
For P =3.7 psi @ 150 °F The nozzle passes UG-45
A A A
A A, A toni
required available L 2 g As welds treq min

This nozzle is exempt from area calculations per UG-36(c)(3)(a)| 0.1339 0.1348

UG-41 Weld Failure Path Analysis Summary
The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

A Required weld | Actual weld
Weld description throat size (in) | throat size (in) Status
Nozzle to shell fillet (Legyy) 0.1078 0.1316 weld size is adequate

Calculations for internal pressure 3.7 psi @ 150 °F

Parallel Limit of reinforcement per UG-40

Lr max [d, R, + (t, —C,)+(t—C)]

max [2.067, 1.0335 + (0.154 — 0) + (0.313 — 0.125)]

2.067 in

Outer Normal Limit of reinforcement per UG-40

Ly min [25 - (£ — C), 25 (tn —Cy) +1.]

min 25 - (0.313 — 0.125), 2.5 - (0.154 —0) +0]

0.385 in
Nozzle required thickness per UG-27(c)(1)

P-R,

t _ P
m S, -E—06-P

3.7045-1.0335
20,000 -1 —0.6 - 3.7045

0.0002 in

Required thickness t, from UG-37(a)
P-R
S-E—06-P

3.7045-48.125
20,000 - 1 — 0.6 - 3.7045

0.0089 in

Required thickness t, per Interpretation VIlI-1-07-50
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This opening does not require reinforcement per UG-36(c)(3)(a)

P-R
S-E—-06-P

3.7045-48.125
20,000 - 0.85 — 0.6 - 3.7045

0.0105 in

UW-16(c) Weld Check

Fillet weld: #,;, = min [0.75, ¢,, ] = 0.154 in
tymin) = min [0.25, 0.7 -ty ] = 0.1078 in

tofacuay = 0.7 -Leg =0.7-0.188 =0.1316 in

The fillet weld size is satisfactory.

Weld strength calculations are not required for this detail which conforms to Fig. UW-16.1, sketch (c-e).

UG-45 Nozzle Neck Thickness Check

taug-27

th1

tu

ty

tua-a5

PR,

————— + Corrosion
S, -E—-06-P

3.9211-1.0335
17,000 -1 —0.6 - 3.9211

0.0002 in

max [tag-27, tauc-22]
max [0.0002, 0]
0.0002 in

P-R

——  + Corrosion
S-E—-06-P

3.7045-48.125
20,000 -1 —0.6 - 3.7045

0.1339 in

max [ty, twucie)
max [0.1339, 0.0625]

0.1339 in

min [tbg, tbl]
min [0.1348, 0.1339]

0.1339 in

max [ta, tb]
max [0.0002, 0.1339]

0.1339 in

+0.125
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Available nozzle wall thickness new, t, = 0.875-0.154 = 0.1348 in

The nozzle neck thickness is adequate.
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Reinforcement Calculations for MAWP

The vessel wall thickness governs the MAWP of this nozzle.

UG-37 Area Calculation Summary (in?) UG-45 Summary (in)
For P =77.95 psi @ 150 °F The nozzle passes UG-45
A A A
A A A A too
required available L 2 & s welds treq min

This nozzle is exempt from area calculations per UG-36(c)(3)(a)| 0.1348 0.1348

UG-41 Weld Failure Path Analysis Summary
The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

c e Required weld | Actual weld
Weld description throat size (in) | throat size (in) Status
Nozzle to shell fillet (Legyq) 0.1078 0.1316 weld size is adequate

Calculations for internal pressure 77.95 psi @ 150 °F

Parallel Limit of reinforcement per UG-40

Lr max [d, R, + (t, —C,)+(t—C)]

max [2.067, 1.0335 + (0.154 —0) + (0.313 — 0.125)]

2.067 in

Outer Normal Limit of reinforcement per UG-40

Ly min 25- (¢t —C), 25-(t, —C,) +t

min [2.5 - (0.313 — 0.125), 25 - (0.154 — 0) + 0]

0.385 in
Nozzle required thickness per UG-27(c)(1)

P-R,

t N
m S, - E—06-P

77.948-1.0335
20,000 -1 —0.6 - 77.948

0.004 in

Required thickness t, from UG-37(a)

P-R
S-E—-06-P

—
5
|

77.948-48.125
20,000 -1 —0.6 - 77.948

0.188 in

Required thickness t, per Interpretation VIll-1-07-50
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P-R
S-E—-06-P

77.948-48.125
20,000 - 0.85 — 0.6 - 77.948

0.2213 in

This opening does not require reinforcement per UG-36(c)(3)(a)

UW-16(c) Weld Check

Fillet weld: #,;, = min [0.75, t,, ] = 0.154 in
temin) = min [0.25, 0.7 -ty ] = 0.1078 in
toactua = 0.7 - Leg = 0.7-0.188 = 0.1316 in

The fillet weld size is satisfactory.

Weld strength calculations are not required for this detail which conforms to Fig. UW-16.1, sketch (c-e).

UG-45 Nozzle Neck Thickness Check

P-R, .
taug-27 = Y + Corrosion
78.1646-1.0335
17,000 - 1 — 0.6 - 78.1646

= 0.0048 in

to = max [tag-27, tauc-22]
= max [0.0048, 0]

= 0.0048 in

t PR o
= _— OITOS10N
b1 S-E_06.-P

- 77.948-48.125 40125
20,000 -1 —0.6 - 77.948

= 0.313 in

ty = max [ty, tsucie)
= max [0.313, 0.0625]

= 0.313 in

t = min [tyg, ty]
= min [0.1348, 0.313]

= 0.1348 in

tua-a5 = max [t,, tp)
= max [0.0048, 0.1348]

= 0.1348 in
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Available nozzle wall thickness new, t, = 0.875-0.154 = 0.1348 in

The nozzle neck thickness is adequate.
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Discharge (N2)

ASME Section VIII Division 1, 2023 Edition

Note: round inside edges per UG-76(c)

Location and Orientation

Located on Cylinder #2
Orientation 180°
Nozzle center line offset to datum line 196"

End of nozzle to shell center 54.313"
Passes through a Category A joint No

Description NPS 3 Sch 40S (Std)

Access opening No

Material specification SA-312 TP304 WId pipe (II-D p. 92, In. 27)
Inside diameter, new 3.068"

Pipe nominal wall thickness 0.216"

Pipe minimum wall thickness 0.189"

Corrosion allowance 0"

Projection available outside vessel, Lpr 3.25"

Internal projection, hjew 4"

Projection available outside vessel to flange face, Lf|6"

Local vessel minimum thickness

0.313"

Liquid static head included

3.7 psi

Longitudinal seam

Inner fillet, Legyq 0.188"
Lower fillet, Legys 0.188"
Nozzle to vessel groove weld 0.313"

Radiography
Welded pipe

Circumferential seam

Full UW-11(a) Type 1

1Pipe minimum thickness = nominal thickness times pipe tolerance factor of 0.875.

81/185



ASME B16.5-2020 Flange

Description NPS 3 Class 150 WN A182 F304
Bolt Material SA-193 B8 1 Bolt (II-D p. 426, In. 4)
Blind included No

Rated MDMT -320°F

Liquid static head 3.92 psi

MAWP rating 252.5 psi @ 150°F

MAP rating 275 psi @ 70°F

Hydrotest rating 425 psi @ 70°F

PWHT performed No

Produced to Fine Grain Practice and No

Supplied in Heat Treated Condition

Impact Tested No

Circumferential joint radiography Full UW-11(a) Type 1

Flange rated MDMT per UHA-51(d)(1)(a) = -320°F
Bolts rated MDMT = -320°F

UHA-51 Material Toughness Requirements Nozzle

43.15-48.125
= = 0.104"
20,000 -1 —0.6 - 43.15
Stress ratio = b B = 0.104-1 = 0.553
th, —cC 0.313-0.125
7,278 - 1

. l . . — ) —
Stress ratio longitudinal —20’000 3 0.3639
Rated MDMT per UHA-51(d)(1)(a), (carbon content does not exceed 0.10%) = -320°F

Material is exempt from impact testing at the Design MDMT of 0°F.
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Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary (in?) UG-45 Summary (in)
For P =3.7 psi @ 150 °F The nozzle passes UG-45
A A A
A A, A A t i
required available L 2 g 5 welds ot fmin

This nozzle is exempt from area calculations per UG-36(c)(3)(a)| 0.1339 0.189

UG-41 Weld Failure Path Analysis Summary
The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

A Required weld | Actual weld
Weld description throat size (in) | throat size (in) Status
Nozzle to shell fillet (Legyy) 0.1316 0.1316 weld size is adequate

Calculations for internal pressure 3.7 psi @ 150 °F

Parallel Limit of reinforcement per UG-40

Lr max [d, R, + (t, —C,)+(t—C)]

max [3.068, 1.534 + (0.216 — 0) + (0.313 — 0.125)]

3.068 in

Outer Normal Limit of reinforcement per UG-40

Ly min [25 - (£ — C), 25 (tn —Cy) +1.]

min 25 - (0.313 — 0.125), 2.5 - (0.216 — 0) +0]

047 in
Inner Normal Limit of reinforcement per UG-40

L min [h, 25-(t—C), 25-(t; —C, —C)]

min [3.875, 2.5 (0.313 —0.125), 2.5 -(0.216 — 0 —0.125)]

0.2275 in
Nozzle required thickness per UG-27(c)(1)

P-R,
S, -E—06-P

trn

3.7045-1.534
20,000 -1 —0.6 - 3.7045

0.0003 in

Required thickness t, from UG-37(a)
P-R
S-E—-06-P

3.7045-48.125
20,000 -1 —0.6 - 3.7045

0.0089 in
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Required thickness t, per Interpretation VIll-1-07-50

P-R
S-E—-06-P

3.7045-48.125
20,000 - 0.85 — 0.6 - 3.7045

0.0105 in

This opening does not require reinforcement per UG-36(c)(3)(a)

UW-16(c) Weld Check

Fillet weld: ¢, = min [0.75, t,, ¢t] = 0.188in
tymin) = min [0.25, 0.7 -ty ] = 0.1316 in
tc(muan =0.7-Leg = 0.7 - 0.188 = 0.1316 in

The fillet weld size is satisfactory.

Weld strength calculations are not required for this detail which conforms to Fig. UW-16.1, sketch (c-e).

UG-45 Nozzle Neck Thickness Check

P-R, .
tauG-27 = S E_ 6P + Corrosion

. 3.9211-1.534 4o
17,000 -1 — 0.6 - 3.9211

= 0.0004 in

ta = max [tag-27, taug-22]
= max [0.0004, O]

= 0.0004 in

t PR + Corrosi
= _—m OITOS1ION
b1 S E—_06-P

3.7045-48.125
= .12
20,000 -1 —0.6 - 3.7045 +0.125

= 0.1339 in

tn = max [ty , tyucis)
= max [0.1339, 0.0625]

= 0.1339 in

tb = min [tw, tbl]
= min [0.189, 0.1339]

= 0.1339 in
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tug-45 = max [t,, ty]

max [0.0004, 0.1339]

= 0.1339 in

Available nozzle wall thickness new, t, = 0.875-0.216 = 0.189 in

The nozzle neck thickness is adequate.
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Reinforcement Calculations for MAWP

The vessel wall thickness governs the MAWP of this nozzle.

UG-37 Area Calculation Summary (in?) UG-45 Summary (in)
For P =77.95 psi @ 150 °F The nozzle passes UG-45
A A A
A A, A A tooi
required available 1 2 & s welds treq min

This nozzle is exempt from area calculations per UG-36(c)(3)(a)| 0.189 0.189

UG-41 Weld Failure Path Analysis Summary
The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

A Required weld | Actual weld
Weld description throat size (in) | throat size (in) Status
Nozzle to shell fillet (Legyy) 0.1316 0.1316 weld size is adequate

Calculations for internal pressure 77.95 psi @ 150 °F

Parallel Limit of reinforcement per UG-40

Lr max [d, R, + (t, —C,)+(t—C)]

max [3.068, 1.534 + (0.216 — 0) + (0.313 — 0.125)]

3.068 in

Outer Normal Limit of reinforcement per UG-40

Ly min 25 - (¢t —C), 25-(t, —C,) +t]

min [2.5 - (0.313 — 0.125), 2.5 - (0.216 — 0) + 0]

047 in
Inner Normal Limit of reinforcement per UG-40

Ly

min [h, 25-(t —C), 25-(t; —C, —C)]

min [3.875, 2.5-(0.313 —0.125), 2.5 -(0.216 — 0 —0.125)]

0.2275 in
Nozzle required thickness per UG-27(c)(1)

P-R,

t -
m S, - E—06-P

77.948-1.534
20,000 -1 —0.6 - 77.948

0.006 in

Required thickness t, from UG-37(a)
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P-R
S-E—-06-P
77.948-48.125
20,000 -1 —0.6 - 77.948

0.188 in

Required thickness t, per Interpretation VIll-1-07-50
P-R
S-E—-06-P

77.948-48.125
20,000 - 0.85 — 0.6 - 77.948

0.2213 in

This opening does not require reinforcement per UG-36(c)(3)(a)

UW-16(c) Weld Check

Fillet weld: ¢y, = min [0.75, ¢,, ¢t]= 0.188in
tomin) = M0 [0.25, 0.7 -tpin] = 0.1316 in
tqadua) = 0.7+ Leg =0.7-0.188 = 0.1316 in

The fillet weld size is satisfactory.

Weld strength calculations are not required for this detail which conforms to Fig. UW-16.1, sketch (c-e).

UG-45 Nozzle Neck Thickness Check

P-R
taUG-27 = m + COI‘I‘OSiOIl

. 78.1646-1.534 40
17,000 - 1 — 0.6 - 78.1646

= 0.0071 in

tq = max [tag-a7, tave-22]
= max [0.0071, O]

= 0.0071 in

t _ PR Corosi
= OITOS10N
b1 S E_06-P

.948-48.12
_ 77.948-48.125 40125
20,000 -1 —0.6 - 77.948

= 0.313 in

tn = max [ty, tyucis)
= max [0313, 0.0625]

= 0.313 in
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tb = min [tbg, tbl]
= min [0.189, 0.313]

= 0.189 in

tUG—45 = max [ta, tb]
= max [0.0071, 0.189)]

= 0.189 in

Available nozzle wall thickness new, t, = 0.875-0.216 = 0.189in

The nozzle neck thickness is adequate.
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Manway (N3)
ASME Section VIl Division 1, 2023 Edition

— 0188
—————————— D3 — 0313
N b
| _______ 1
[ T

Note: round inside edges per UG-76(c)
Location and Orientation

Located on Cylinder #4

Orientation 270°

Nozzle center line offset to datum line 63"

End of nozzle to shell center 56.313"

Offset from center, Lo -24"

Passes through a Category A joint No
. Nome
Access opening No

Material specification SA-240 304 (II-D p. 92, In. 14)
Inside diameter, new 23.25"

Nominal wall thickness 0.375"

Corrosion allowance 0"

Opening chord length 27.2172"

Projection available outside vessel, Lpr 3.514"

Projection available outside vessel to flange face, Lf|9.514"

Local vessel minimum thickness 0.313"

Liquid static head included 2.83 psi
. Wes
Inner fillet, Legyq 0.188"

Nozzle to vessel groove weld 0.313"

Longitudinal seam Spot UW-11(b) Type 1
Circumferential seam Spot UW-11(b) Type 1
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ASME B16.5-2020 Flange

Bolts rated MDMT = -320°F

Description NPS 24 Class 150 WN A182 F304
Bolt Material SA-193 B8 1 Bolt (II-D p. 426, In. 4)
Blind included Yes

Rated MDMT -320°F

Liquid static head 2.83 psi

MAWP rating 252.5 psi @ 150°F

MAP rating 275 psi @ 70°F

Hydrotest rating 425 psi @ 70°F

PWHT performed No

Produced to Fine Grain Practice and No

Supplied in Heat Treated Condition

Impact Tested No

Circumferential joint radiography Spot UW-11(b) Type 1

Bore diameter, B (specified by purchaser) | 23.44"

Flange rated MDMT per UHA-51(d)(1)(a) = -320°F

UHA-51 Material Toughness Requirements Nozzle

B 42.27.48.125 3 0.1018"
" 20,000 -1 — 0.6 - 42.27 ‘
Stress ratio = LB = 0.1018 -1 = 0.5417
t, —c 0.313—0.125
7,278 - 1
St tio longitudinal = ———— = .
ress ratio longitudin 20,0001 0.3639

Rated MDMT per UHA-51(d)(1)(a), (carbon content does not exceed 0.10%) = -320°F

Material is exempt from impact testing at the Design MDMT of O°F.
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Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary (in?) | UG-45 Summary (in)

For P = 2.83 psi @ 150 °F

Th 1 UG-45
The opening is adequately reinforced ¢ nozzle passes

A A A '
required | available A1 Az [As|hs welds tfeq tmin
0.0925 | 5.4106 |5.0243|0.351| — | - [0.0353| 0.1318 | 0.375

UG-41 Weld Failure Path Analysis Summary
The nozzle is exempt from weld strength calculations per UW-15(b)(1)

UW-16 Weld Sizing Summary

A Required weld | Actual weld
Weld description throat size (in) | throat size (in) Status
Nozzle to shell fillet (Legyy) 0.1316 0.1316 weld size is adequate

Calculations for internal pressure 2.83 psi @ 150 °F

Parallel Limit of reinforcement per UG-40

I—R Inax[d7 Rn+(tn_Cn)+(t_C)]

max [27.2172, 13.6086 + (0.375 —0) + (0.313 — 0.125)]

27.2172 in

Outer Normal Limit of reinforcement per UG-40

Ly min 25-(t —C), 25-(t, —Cy) +t.]

min 25 - (0.313 — 0.125), 2.5 (0.375 —0) +0]

047 in
Nozzle required thickness per UG-27(c)(1)

P-R,

t _
m S, -E—06-P

2.8269-11.625
20,000 -1 — 0.6 - 2.8269

0.0016 in

Required thickness t, from UG-37(a)

P-R
S-E—-06-P
2.8269-48.125
20,000 -1 — 0.6 - 2.8269

0.0068 in

Required thickness t, per Interpretation VIll-1-07-50
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P-R
S-E—-06-P
2.8269-48.125
20,000 - 0.85 — 0.6 - 2.8269

0.008 in

Area required per UG-37(c)

Allowable stresses: S, = 20,000, S, = 20,000 psi

n

fr1 = lesser of 1 or i— =1

v

fro = lesser of 1 or % =1

v

A = d-t, - F+2-t, t, - F-(1—f.)

27.2172 - 0.0068 - 0.5 + 2 - 0.375 - 0.0068 - 0.5 - (1 — 1)

= 0.0925 in2

Area available from FIG. UG-37.1
A4 = larger of the following= 5.0243 in?

= d-(Bit—-Ft,) -2ty (By-t—F-t,) - (1—fn)
= 272172 - (1-0.188 — 0.5 - 0.0068) —2 - 0.375 - (1-0.188 — 0.5 - 0.0068) - (1 — 1)

= 5.0243 in?

= 2 (t+ty) (By t—F-t,)—2-t, - (By-t—F -t)-(1—fu)

= 2.(0188+0.375)-(1-0.188 — 05 - 0.0068) —2-0.375 - (1- 0.188 — 0.5 - 0.0068) - (1 — 1)

0.2079 in®

A, = smaller of the following= 0.351 in2

5- (tn _trn) 'f7-2 -t
= 5-(0.375 —0.0016) - 1 -0.188

= 0.351 in?

= 5'(tn_trn)'fr2'tn
= 5-(0.375 —0.0016) - 1 - 0.375

= 0.7001 in®

A4t = Leg’-fo
= 01882 -1

= 0.0353 in?
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Area Ay +Ay+ Ay
= 5.0243+-0.351 + 0.0353
= 54106in?
As Area >= A the reinforcement is adequate.

UW-16(c) Weld Check
Fillet weld: ¢, = min [0.75, ¢,, ¢]= 0.188in
N

tc(min) = min [025, 0.7 'tmin] = 0.1316 in
tqacua) = 0.7 Leg = 0.7-0.188 = 0.1316 in

The fillet weld size is satisfactory.

Weld strength calculations are not required for this detail which conforms to Fig. UW-16.1, sketch (c-e).

UG-45 Nozzle Neck Thickness Check

PR, .
toug-27 = S E 06 P + Corrosion

_ 2.8269-11.625 4o
20,000 - 0.85 — 0.6 - 2.8269

= 0.0019 in

ta = max [tag-27, taug-22]
= max [0.0019, 0]

= 0.0019 in

t PR + Corrosi
= _— OITOS1ION
b1 S-E—06-P !

2.8269-48.125
= .1
20,000 -1 — 0.6 - 2.8269 0125

= 0.1318 in

tn = max [ty, tyucis)
= max [0.1318, 0.0625]

= 0.1318 in

tb = min [tbg, tbl]
= min [0.3281, 0.1318]

= 0.1318 in

tuG-45 = max [tq, tp)
= max [0.0019, 0.1318]
= 0.1318 in
Available nozzle wall thickness new, t, = 0.375 in

The nozzle neck thickness is adequate.

93/185



% Forming strain - UHA-44(a)(2)

. R -0. 11.812
EFE:(SO—t)-<1——f>:(50 0375 )-(1— 8 5):1.5873%
R, R, 11.8125 S
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Reinforcement Calculations for MAWP

The vessel wall thickness governs the MAWP of this nozzle.

UG-37 Area Calculation Summary (in?)  UG-45 Summary (in)

For P =77.95 psi @ 150 °F

The opening is adequately reinforced The nozzle passes UG-45

A A A .
required | available A1 Ao |As|As welds teq tmin
2.5584 | 2.9035 |2.558410.3098| —| —|0.0353| 0.313 0.375

UG-41 Weld Failure Path Analysis Summary
The nozzle is exempt from weld strength calculations per UW-15(b)(1)

UW-16 Weld Sizing Summary

A Required weld | Actual weld
Weld description throat size (in) | throat size (in) Status
Nozzle to shell fillet (Legyq) 0.1316 0.1316 weld size is adequate

Calculations for internal pressure 77.95 psi @ 150 °F

Parallel Limit of reinforcement per UG-40

Lr max [d, R, +(t, —C,)+(t—C)]

max [27.2172, 13.6086 + (0.375 —0) + (0.313 — 0.125)]

272172 in

Outer Normal Limit of reinforcement per UG-40

Ly min 25-(t —C), 25-(t, —C,) +1t|

min 25 - (0.313 — 0.125), 2.5 - (0.375 —0) +0]

047 in
Nozzle required thickness per UG-27(c)(1)

P-R,

t -
m S, -E—06-P

77.9478-11.625
20,000 -1 —0.6 - 77.9478

0.0454 in

Required thickness t, from UG-37(a)
P-R
S-E—06-P

77.9478-48.125
20,000 - 1 — 0.6 - 77.9478

0.188 in

Required thickness t, per Interpretation VIlI-1-07-50
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P-R
S-E—-06-P

77.9478-48.125
20,000 - 0.85 — 0.6 - 77.9478

0.2213 in
Area required per UG-37(c)

Allowable stresses: S, = 20,000, S, = 20,000 psi

fr1 = lesser of 1 or % =1

v

fro = lesser of 1 or % =1

v

>
1

d-ty-F+2-t, t, - F-(1—fn)

27.2172-0.188 - 0.5 +2-0.375-0.188 - 0.5 - (1 — 1)

2.5584 in?

Area available from FIG. UG-37.1
A4 = larger of the following= 2.5584 in2
= d(E1t*FtT)*2tn(E1t*FtT)(1*]07.1)
= 27.2172 - (1-0.188 — 0.5 - 0.188) — 2-0.375 - (1-0.188 — 0.5 - 0.188) - (1 — 1)
= 25584 in?
= 2-(t+t,) (By t—F-t,)—2-t, - (E1-t—F -t,)- (1= fn1)
= 2-(0.188 +0.375) - (1-0.188 — 0.5 - 0.188) —2-0.375 - (1-0.188 — 0.5 - 0.188) - (1 — 1)

= 0.1058 in?

Ao = smaller of the following= 0.3098 in2

= 5(tn7trn)f7'2t
= 5-(0.375—0.0454) - 1-0.188

= 0.3098 in>

= 5'(tn_tm)'fr2'tn
= 5. (0.375 — 0.0454) - 1- 0.375

= 0.618 in?

Ast = Leg’ fo
= 01882 -1
= 0.0353 in?
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Area Ay +Ay+ Ay

= 2.5584+-0.3098 -+ 0.0353

= 2.9035in?
As Area >= A the reinforcement is adequate.
UW-16(c) Weld Check
Fillet weld: ¢ = min [0.75, ¢,, ¢]= 0.188in
tymin) = min [0.25, 0.7 -ty] = 0.1316 in
toacua) = 0.7 -Leg = 0.7-0.188 = 0.1316 in

The fillet weld size is satisfactory.

Weld strength calculations are not required for this detail which conforms to Fig. UW-16.1, sketch (c-e).

UG-45 Nozzle Neck Thickness Check

P-R, .
toug-27 = S B 06 P + Corrosion

B 77.9478-11.625 o
20,000 - 0.85 — 0.6 - 77.9478

= 0.0534 in

to = max [tue-27, tavg-2z]
= max [0.0534, 0]

= 0.0534 in

t B PR
b1 = S.E_06.P Orrosion

T7.9478.48.125
- 12
50000 1—06. 779478 | 0%

= 0.313 in

tn = max [ty, tweis]
= max [0.313, 0.0625]

= 0.313 in

tb - min [tbg, tbl]
= min [0.3281, 0.313]

= 0.313 in

tug-45 = max [t,, t
= max [0.0534, 0.313]
= 0.313 in
Available nozzle wall thickness new, t, = 0.375 in

The nozzle neck thickness is adequate.
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Reinforcement check in the plane parallel to the longitudinal axis

Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary (in?) UG-45 Summary (in)

For P = 2.83 psi @ 150 °F

The opening is adequately reinforced The nozzle passes UG-45

A A A :
required | available A1 Ao |As]As welds treq fmin
0.1581 | 4.5992 14.2129|0.351| - | —|0.0353| 0.1318 0.375

UG-41 Weld Failure Path Analysis Summary
The nozzle is exempt from weld strength calculations per UW-15(b)(1)

UW-16 Weld Sizing Summary

i Required weld | Actual weld
Weld description throat size (in) | throat size (in) Status
Nozzle to shell fillet (Legyy) 0.1316 0.1316 weld size is adequate

Parallel Limit of reinforcement per UG-40

Lr max [d, R, +(t, —C,)+(t—C)]

max [23.25, 11.625 + (0.375 — 0) + (0.313 — 0.125)]

2325 in

Outer Normal Limit of reinforcement per UG-40

LH

min 25-(t —C), 25-(t, —C,) +1t|

min 25 - (0.313 — 0.125), 2.5 (0.375 —0) +0]

047 in

Nozzle required thickness per UG-27(c)(1)

P-R,

t -
m S, -E—06-P

2.8269-11.625
20,000 -1 — 0.6 - 2.8269

0.0016 in

Required thickness t, from UG-37(a)
P-R
S-E—-06-P

2.8269-48.125
20,000 - 1 — 0.6 - 2.8269

0.0068 in

Required thickness t, per Interpretation VIll-1-07-50
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P-R
S-E—-06-P
2.8269-48.125
20,000 - 0.85 — 0.6 - 2.8269

0.008 in

Area required per UG-37(c)

Allowable stresses: S, = 20,000, S, = 20,000 psi

S
fr1 = lesser of 1 or 5 =1

v

Sy
fro = lesser of 1 or 5 =1

v

A = dt, F42-t,-t,-F-(1—fn)

23.25 - 0.0068 - 1 +2-0.375 - 0.0068 - 1 - (1 — 1)

= 0.1581 in2

Area available from FIG. UG-37.1
A4 = larger of the following= 4.2129 in?
= d-(B1-t—F-t,)—2-t,-(By - t—F-t,)- (1= fn)
= 23.25 - (1-0.188 —1-0.0068) —2-0.375 - (1-0.188 —1-0.0068) - (1 —1)
= 4.2129 in?
= 2-(t+t,) - (By -t —F-t,)—2-t, - (B -t —F -t,)-(1—f1)
= 2-(0.188 +0.375) - (1-0.188 —1-0.0068) —2-0.375 - (1- 0.188 — 1-0.0068) - (1 — 1)

0.204 in2

Ay = smaller of the following= 0.351 in2

5- (tn _trn) 'f7-2 -t
= 5-(0.375 —0.0016) - 1 -0.188

= 0.351 in?

= 5'(tn_trn)'fr2'tn
= 5-(0.375 —0.0016) - 1 - 0.375

= 0.7001 in®

A4t = Leg’-fo
= 01882 -1

= 0.0353 in?
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Area

Ay +Ay+ Ay

4.2129+0.351 + 0.0353

4.5992 in?

As Area >= A the reinforcement is adequate.

UG-45 Nozzle Neck Thickness Check

taug-27

th1

tn

123

tug-a5

P-R,

———— + Corrosion
S,-E—06-P

2.8269-11.625

+0
20,000 - 0.85 — 0.6 - 2.8269

0.0019 in

max [tag-27, taug-22]
max [0.0019, 0]
0.0019 in

P-R

———— + Corrosion
S-E—-06-P

2.8269-48.125
20,000 -1 — 0.6 - 2.8269

+0.125

0.1318 in

max [ty, tyucis)
max [0.1318, 0.0625]

0.1318 in

min [tbg, tbl]
min [0.3281, 0.1318]

0.1318 in

max [t,, ty
max [0.0019, 0.1318]

0.1318 in

Available nozzle wall thickness new, t, = 0.375 in

The nozzle neck thickness is adequate.
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Reinforcement check in the plane parallel to the longitudinal axis
Reinforcement Calculations for MAWP

Available reinforcement per UG-37 governs the MAWP of this nozzle.

UG-37 Area Calculation Summary (in?) | UG-45 Summary (in)

For P = 42.27 psi @ 150 °F

Th 1 -4
The opening is adequately reinforced e nozzle passes UG-45

A A A '
required | available A1 = As|As welds t"eq tmin
2.3678 | 2.3679 [2.0032/0.3294 | - | -{0.0353| 0.2268 | 0.375

UG-41 Weld Failure Path Analysis Summary
The nozzle is exempt from weld strength calculations per UW-15(b)(1)

UW-16 Weld Sizing Summary

P Required weld | Actual weld
Weld description throat size (in) | throat size (in) Status
Nozzle to shell fillet (Legyq) 0.1316 0.1316 weld size is adequate

Parallel Limit of reinforcement per UG-40
L = max [d, R,+(t, —C,)+(t—C)]

= max [23.25, 11.625 + (0.375 —0) + (0.313 — 0.125)]

2325 in

Outer Normal Limit of reinforcement per UG-40

Lh

min [25 - (t — C), 25 (tn —Cy) +1.]

min [25 - (0.313 — 0.125), 25 - (0.375 —0) + 0]

= 047 in
Nozzle required thickness per UG-27(c)(1)

P-R,

t I
m S, -E—06-P

42.2709-11.625
20,000 - 1 — 0.6 - 42.2709

0.0246 in

Required thickness t, from UG-37(a)

P-R
S-E—-06-P
42.2709-48.125
20,000 -1 — 0.6 - 42.2709

= 0.1018 in

Required thickness t, per Interpretation VIll-1-07-50

101/185



P-R
S-E—-06-P

42.2709-48.125
20,000 - 0.85 — 0.6 - 42.2709

0.1198 in

Area required per UG-37(c)

Allowable stresses: S, = 20,000, S, = 20,000 psi

fr1 =lesser of 1 or % =1

v

fro = lesser of 1 or % =1

v

>
1

d-ty-F+2-t, t,-F-(1—fn)

23.25-0.1018 -1 +2-0.375-0.1018 - 1- (1 — 1)

= 2.3678 in?

Area available from FIG. UG-37.1
A4 = larger of the following= 2.0032 in2
= d(E1t*FtT)*2tn(E1t*FtT)(1*]07.1)
= 23.25 - (1-0.188 —1-0.1018) — 2-0.375 - (1-0.188 —1-0.1018) - (1 — 1)

= 2.0032 in?

= 2 (t+ty) (Byt—Ft,) =2ty (By-t—F-t)-(1—fq)
= 2. (0.188 +0.375) - (1-0.188 —1-0.1018) —2-0.375 - (1- 0.188 — 1 0.1018) - (1 — 1)
= 0.097 in?

Ao = smaller of the following= 0.3294 in2

= 5(tn7trn)f7'2t
= 5. (0.375 — 0.0246) - 1- 0.188

= 0.3204 in?

= 5'(tn_tm)'fr2'tn
= 5. (0.375 — 0.0246) - 1 - 0.375

= 0.657 in?

Ast = Leg’ fo
= 01882 -1
= 0.0353 in?
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Area

Ay +Ay+ Ay

= 2.0032+4-0.3294 + 0.0353

= 2.3679in?

As Area >= A the reinforcement is adequate.

UG-45 Nozzle Neck Thickness Check

taug-27 =

tb'] =

ty =

ty =

tuc-a5 =

P-R,

———— + Corrosion
S,-E—06-P

42.2709-11.625
20,000 - 0.85 — 0.6 - 42.2709

+0

0.0289 in

max [twe-27, tauc-22]
max [0.0289, 0]
0.0289 in

P-R

——  + Corrosion
S-E—-06-P

42.2709-48.125
20,000 - 1 — 0.6 - 42.2709

+0.125

0.2268 in

max [ty, tweis]
max [0.2268, 0.0625]

0.2268 in

min [tw, tw]
min [0.3281, 0.2268]

0.2268 in

max [t,, tp)
max [0.0289, 0.2268]

0.2268 in

Available nozzle wall thickness new, t, = 0.375 in

The nozzle neck thickness is adequate.
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Fill (N4)

ASME Section VIII Division 1, 2023 Edition

k—0.1875

Note: round inside edges per UG-76(c)

Location and Orientation

Description

Located on Cylinder #5
Orientation 0°

Nozzle center line offset to datum line 0"

End of nozzle to shell center 54.313"
Passes through a Category A joint No

NPS 2 Sch 40S (Std)

Access opening

No

Material specification

SA-312 TP304 WId pipe (II-D p. 92, In. 27)

Inside diameter, new

2.067"

Inner fillet, Legg

Pipe nominal wall thickness 0.154"
Pipe minimum wall thickness 0.1348"
Corrosion allowance 0"
Projection available outside vessel, Lpr 3.5"
Projection available outside vessel to flange face, Lf|6"
Local vessel minimum thickness 0.313"
Liquid static head included 0.22 psi

0.1875"

Nozzle to vessel groove weld
Radiography
Longitudinal seam

0.313"

Welded pipe

Circumferential seam

Spot UW-11(b) Type 1

1Pipe minimum thickness = nominal thickness times pipe tolerance factor of 0.875.
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ASME B16.5-2020 Flange

Description NPS 2 Class 150 WN A182 F304
Bolt Material SA-193 B8 1 Bolt (II-D p. 426, In. 4)
Blind included No

Rated MDMT -320°F

Liquid static head 0 psi

MAWP rating 252.5 psi @ 150°F

MAP rating 275 psi @ 70°F

Hydrotest rating 425 psi @ 70°F

PWHT performed No

Produced to Fine Grain Practice and No

Supplied in Heat Treated Condition

Impact Tested No

Circumferential joint radiography

Bolts rated MDMT = -320°F

Spot UW-11(b) Type 1

Flange rated MDMT per UHA-51(d)(1)(a) = -320°F

UHA-51 Material Toughness Requirements Nozzle

B 39.66-1.0335 0.0024"

" 17,000 - 1 — 0.6 - 39.66 '
t,-E" .0024 - 1

Stress ratio = = 0.00 0.0179
th—c  0.1348—0

Impact test exempt per UHA-51(g) (coincident ratio = 0.0179)

Rated MDMT =

[-320°F

Material is exempt from impact testing at the Design MDMT of O°F.
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Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary (in?) UG-45 Summary (in)
For P =0.22 psi @ 150 °F The nozzle passes UG-45
A A A
A A, A tni
required available L 2 g As welds treq min

This nozzle is exempt from area calculations per UG-36(c)(3)(a)| 0.1255 0.1348

UG-41 Weld Failure Path Analysis Summary
The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

A Required weld | Actual weld
Weld description throat size (in) | throat size (in) Status
Nozzle to shell fillet (Legyq) 0.1078 0.1313 weld size is adequate

Calculations for internal pressure 0.22 psi @ 150 °F

Parallel Limit of reinforcement per UG-40

Lr max [d, R, + (t, —C,)+(t—C)]

max [2.067, 1.0335 + (0.154 — 0) + (0.313 — 0.125)]

2.067 in

Outer Normal Limit of reinforcement per UG-40

Ly min [25 - (£ — C), 25 (tn —Cy) +1t.]

min 25 - (0.313 — 0.125), 2.5 (0.154 —0) +0]

0.385 in
Nozzle required thickness per UG-27(c)(1)

P-R,

t _ P
m S, -E—06-P

0.2166-1.0335
20,000 -1 — 0.6 - 0.2166

0 in

Required thickness t, from UG-37(a)

P-R
S-E—-06-P
0.2166-48.125
20,000 -1 — 0.6 - 0.2166

0.0005 in

Required thickness t, per Interpretation VIlI-1-07-50
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P-R
S-E—-06-P

0.2166-48.125
20,000 - 0.85 — 0.6 - 0.2166

0.0006 in

This opening does not require reinforcement per UG-36(c)(3)(a)

UW-16(c) Weld Check

Fillet weld: ¢, = min [0.75, t,, t] = 0.154 in
tc(min) = min [0257 0.7 'tmiu] = 0.1078 in
tofacuay =07 -Leg =0.7-0.1875 = 0.1313 in

The fillet weld size is satisfactory.

Weld strength calculations are not required for this detail which conforms to Fig. UW-16.1, sketch (c-e).

UG-45 Nozzle Neck Thickness Check

P-R, .
taUg_27 = m + COI‘I‘OSIOH
0.2166-1.0335
17,000 -1 — 0.6 - 0.2166

= 0 in

to = max [te27, tavg-2z]
= max [0, 0]
= 0 in
PR

t = —— —— + Corrosion
b1 S-E—-06-P

B 0.2166-48.125 40125
- 20,000 -1 — 0.6 - 0.2166 '

= 0.1255 in

ty = max [ty , tweis)
= max [0.1255, 0.0625]

= 0.1255 in

ty = min [tig, ty ]
= min [0.1348, 0.1255]

= 0.1255 in

tug-45 = max [t,, ty]
= max |0, 0.1255]

= 0.1255 in
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Available nozzle wall thickness new, t, = 0.875-0.154 = 0.1348 in

The nozzle neck thickness is adequate.
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Reinforcement Calculations for MAWP

The vessel wall thickness governs the MAWP of this nozzle.

UG-37 Area Calculation Summary (in?) UG-45 Summary (in)
For P =77.94 psi @ 150 °F The nozzle passes UG-45
A A A
A A A A too
required available L 2 & s welds treq min

This nozzle is exempt from area calculations per UG-36(c)(3)(a)| 0.1348 0.1348

UG-41 Weld Failure Path Analysis Summary
The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

c e Required weld | Actual weld
Weld description throat size (in) | throat size (in) Status
Nozzle to shell fillet (Legyq) 0.1078 0.1313 weld size is adequate

Calculations for internal pressure 77.94 psi @ 150 °F

Parallel Limit of reinforcement per UG-40

Lr max [d, R, + (t, —C,)+(t—C)]

max [2.067, 1.0335 + (0.154 —0) + (0.313 — 0.125)]

2.067 in

Outer Normal Limit of reinforcement per UG-40

Ly min 25- (¢t —C), 25-(t, —C,) +t

min [2.5 - (0.313 — 0.125), 25 - (0.154 — 0) + 0]

0.385 in
Nozzle required thickness per UG-27(c)(1)

P-R,

t N
m S, - E—06-P

77.9411-1.0335
20,000 -1 —0.6 - 77.9411

0.004 in

Required thickness t, from UG-37(a)

P-R
S-E—-06-P

—
5
|

77.9411-48.125
20,000 -1 — 0.6 - 77.9411

0.188 in

Required thickness t, per Interpretation VIll-1-07-50
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P-R
S-E—-06-P

77.9411-48.125
20,000 - 0.85 — 0.6 - 77.9411

0.2213 in

This opening does not require reinforcement per UG-36(c)(3)(a)

UW-16(c) Weld Check

Fillet weld: t,;, = min [0.75, ., ¢] = 0.154 in
tomin) = min [0.25, 0.7 - tyin] = 0.1078 in
toactua) = 0.7 -Leg =0.7-0.1875 = 0.1313 in

The fillet weld size is satisfactory.

Weld strength calculations are not required for this detail which conforms to Fig. UW-16.1, sketch (c-e).

UG-45 Nozzle Neck Thickness Check

P Rn .
taUg_27 = m + COI‘I‘OSIOH
77.9411-1.0335
17,000 -1 — 0.6 - 77.9411

= 0.0048 in

to = max [tag-27, tauc-22]
= max [0.0048, 0]

= 0.0048 in

t _ PR Comosi
= OITOS10N
b1 S E_06-P

.9411-48.12
= 9 8125 +0.125
20,000 -1 —0.6 - 77.9411

= 0.313 in

ty = max [ty, twucie)
= max [0.313, 0.0625]

= 0.313 in

tb = min [tbg, tbl]
= min [0.1348, 0.313]

= 0.1348 in

tU(}_45 = max [ta, tb]
= max [0.0048, 0.1348]

= 0.1348 in
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Available nozzle wall thickness new, t, = 0.875-0.154 = 0.1348 in

The nozzle neck thickness is adequate.
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Vent (N5)

ASME Section VIII Division 1, 2023 Edition

5 L 01875

03— T T T T T m\l/_ T

T Th |
= i

Note: round inside edges per UG-76(c)

Location and Orientation

Located on Cylinder #4
Orientation 0°

Nozzle center line offset to datum line |63"

End of nozzle to shell center 52.2029"

Passes through a Category A joint

Service

Threaded (THRD)

Description

NPS 3 Class 3000 - Threaded Full Coupling

Access opening

No

Material specification

SA-182 F304 < 5 (II-D p. 92, In. 4)

Inside diameter, new

3.5"

Inner fillet, Legg

Nominal wall thickness 0.375"
Corrosion allowance 0"
Projection available outside vessel, Lpr|3.8899"
Local vessel minimum thickness 0.313"
Liquid static head included 0.22 psi

0.1875"

Nozzle to vessel groove weld

0.25"

Radiography

Longitudinal seam

Spot UW-11(b) Type 1

UHA-51 Material Toughness Requirements Nozzle

39.66-48.125 .\
" 20,000 -1 —0.6 - 39.66 0.0956
Stress ratio = b B = 00956 - 1 0.5082
t, —¢ 0.313-0.125
7,278 - 1

. l . . — ) —
Stress ratio longitudinal —20’000 3 0.3639
Rated MDMT per UHA-51(d)(1)(a), (carbon content does not exceed 0.10%) = -320°F

Material is exempt from impact testing at the Design MDMT of O°F.
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Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary (inz)

For P = 0.22 psi @ 150 °F

UG-44 Summary (in)

The nozzle passes UG-44

A A A | A | A3 | A A
required available welds

tree| tmin

This nozzle is exempt from area calculations per UG-36(c)(3)(a)

0.0625 0.375

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

Weld description Reqt{lred. preld Act-ual ‘_”eld Status
size (in) size (in)
Nozzle to shell fillet (Legyy) 0.0938 0.1313 | weld size is adequate
Nozzle to shell groove (Lower) 0.0938 0.125 weld size is adequate

Calculations for internal pressure 0.22 psi @ 150 °F

Parallel Limit of reinforcement per UG-40

Lr max [d, R+ (t, —Cy) +(t —C)]

max [35, 1.75 + (0.375 — 0) + (0.313 — 0.125)]

35 in
Outer Normal Limit of reinforcement per UG-40

Ly

min 25-(t —C), 25 (t, —C,) +1t|

min 25 - (0.313 — 0.125), 2.5 - (0.375 —0) +0]

047 in

Nozzle required thickness per UG-27(c)(1)

. B P-R,
mo- S, -E—06-P
0.2166-1.75

20,000 - 1 — 0.6 - 0.2166

= 0 in

Required thickness t, from UG-37(a)

P-R
S-E—-06-P
0.2166-48.125
20,000 - 1 — 0.6 - 0.2166

0.0005 in

Required thickness t, per Interpretation VIlI-1-07-50
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P-R
S-E—-06-P
0.2166-48.125
20,000 - 0.85 — 0.6 - 0.2166

0.0006 in

This opening does not require reinforcement per UG-36(c)(3)(a)

UW-16(f)(2)(b) Weld Check

tmin = min [0.75, t,, ] =0.188 in

t1(min) O ty(mim) = min [0.09375, 0.7 -tyy,] = 0.0938 in
1 (actuay = 0.7 -Leg =0.7-0.1875 = 0.1313 in

The weld size t; is satisfactory.

ty(actuay = 0125 in

The weld size t, is satisfactory.

UG-44 Thickness Check - ASME B16.11 Coupling

P- Ro .
taApp 1-1 = m + Corrosion

B 0.2166-2.125 40
20,000 - 0.85 + 0.4 - 0.2166

= 0 in

tauG-44 = max [taApp 1-1, tucie)
= max [0, 0.0625]

= 0.0625 in

Available nozzle wall thickness new, t,, = 0.375 in

The nozzle neck thickness is adequate.
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Reinforcement Calculations for MAWP

The vessel wall thickness governs the MAWP of this nozzle.

UG-37 Area Calculation Summary (in?) UG-44 Summary (in)
For P =77.94 psi @ 150 °F The nozzle passes UG-44
A A A
A A, A A t i
required available L 2 & s welds i fmin

This nozzle is exempt from area calculations per UG-36(c)(3)(a)| 0.0625 0.375

UG-41 Weld Failure Path Analysis Summary
The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

Weld description Reql{lred. peld Act.ual ‘_”eld Status
size (in) size (in)
Nozzle to shell fillet (Legyy) 0.0938 0.1313 | weld size is adequate
Nozzle to shell groove (Lower) 0.0938 0.125 weld size is adequate

Calculations for internal pressure 77.94 psi @ 150 °F

Parallel Limit of reinforcement per UG-40

Lr max [d, R, +(t, —C,)+(t—C)]

max [35, 1.75 + (0.375 — 0) + (0.313 — 0.125)]

= 3.5 in

Outer Normal Limit of reinforcement per UG-40

Ly min [25 - (¢ — C), 25 (tn —Cy) +t.]

min [2.5 - (0.313 — 0.125), 2.5 - (0.375 — 0) + 0]

047 in
Nozzle required thickness per UG-27(c)(1)

P-R,

t N U
m S, - E—06-P

77.9411-1.75
20,000 -1 —0.6 - 77.9411

0.0068 in

Required thickness t, from UG-37(a)

P-R
S-E—-06-P
77.9411-48.125
20,000 -1 — 0.6 - 77.9411

0.188 in

Required thickness t, per Interpretation VIll-1-07-50
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P-R
S-E—-06-P

77.9411-48.125
20,000 - 0.85 — 0.6 - 77.9411

0.2213 in

This opening does not require reinforcement per UG-36(c)(3)(a)

UW-16(f)(2)(b) Weld Check

tmin = min [0.75, t,, t] =0.188 in

t1(min) OF to(min) = min [0.09375, 0.7 - ty;,] = 0.0938 in
t1(atua)y = 0.7 -Leg = 0.7-0.1875 = 0.1313 in

The weld size ¢; is satisfactory.

t2(actua) = 0.125 in

The weld size ¢, is satisfactory.

UG-44 Thickness Check - ASME B16.11 Coupling

P-R,

LaApp 1-1 = S Br0dA P + Corrosion
- 77.9411-2.125
20,000 - 0.85 + 0.4 - 77.9411
= 0.0097 in
LauG-44 = max [tepp 11, tUG16)

= max [0.0097, 0.0625]

= 0.0625 in

Available nozzle wall thickness new, t, = 0.375 in

The nozzle neck thickness is adequate.
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Level Transmitter (N6)

ASME Section VIII Division 1, 2023 Edition

— 028
vt R P o o N3mis | ___
>|¢ “/U.STS
—4| :
______ TR
0.376(Nom )

Note: round inside edges per UG-76(c)
Location and Orientation

Located on Ellipsoidal Head #1

Orientation 170°

End of nozzle to datum line 286.5852"

Calculated as hillside Yes

Distance to head center, R 45"

Passes through a Category A joint No
. Nome |
Description NPS 3 Sch 40S (Std)

Access opening No

Material specification SA-312 TP304 WId pipe (II-D p. 92, In. 27)
Inside diameter, new 3.068"

Pipe nominal wall thickness 0.216"

Pipe minimum wall thickness 0.189"

Corrosion allowance 0"

Opening chord length 5.2016"

Projection available outside vessel, Lpr 5.784"

Projection available outside vessel to flange face, Lf|6"

Local vessel minimum thickness 0.313"

Liquid static head included 3.56 psi
. Weus |
Inner fillet, Legy 0.25"

Nozzle to vessel groove weld 0.375"

Radiography
Longitudinal seam Welded pipe

1Pipe minimum thickness = nominal thickness times pipe tolerance factor of 0.875.
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ASME B16.5-2020 Flange

Description NPS 3 Class 150 SO A105
Bolt Material SA-193 B7 Bolt <=2 1/2 (II-D p. 418, In. 32)
Blind included No

Rated MDMT -55°F

Liquid static head 3.56 psi

MAWP rating 272.5 psi @ 150°F

MAP rating 285 psi @ 70°F

Hydrotest rating 450 psi @ 70°F

External fillet weld leg (UW-21) 0.3024" (0.3024" min)
Internal fillet weld leg (UW-21) 0.216" (0.216" min)

PWHT performed No

Produced to Fine Grain Practice and No

Supplied in Heat Treated Condition

Impact Tested No
UW-21 Flange Welds

X = min [L4 - ,,g0] = [L4 - 0.216,0.34] = 0.3024"
External Leg . — Xom + 22 — 03024 + & — 0.3024"
€ min = Smin THp =L 07 :

Internal Leg ,,;, = min [tn,0.25” + } = min [0.216,0.25+—} = |0.216"

o
gla
o
I|e

Flange rated MDMT per UCS-66(b)(3) = -155°F (Coincident ratio = 0.1509)
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F

UHA-51 Material Toughness Requirements Nozzle

_ 43-96.25 - 0.99655
" 2.20,000-1—02-43

0.1031"

*

t - E 0.1031 - 1
t tio = — = = 0.5486
Stressratio = 34— = 4330195

Rated MDMT per UHA-51(d)(1)(a), (carbon content does not exceed 0.10%) = -320°F
Material is exempt from impact testing at the Design MDMT of 0°F.
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Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary (in?) | UG-45 Summary (in)

For P = 3.56 psi @ 150 °F

Th 1 -4
The opening is adequately reinforced e nozzle passes UG-45

A A A '
required | available A1 = As| As welds t"eq tmin
0.0444 | 1.1988 |0.9335)|0.2028 | — | — [0.0625| 0.1335 | 0.189

UG-41 Weld Failure Path Analysis Summary
The nozzle is exempt from weld strength calculations per UW-15(b)(1)

UW-16 Weld Sizing Summary

P Required weld | Actual weld
Weld description throat size (in) | throat size (in) Status
Nozzle to shell fillet (Legyq) 0.1512 0.175 weld size is adequate

Calculations for internal pressure 3.56 psi @ 150 °F
Parallel Limit of reinforcement per UG-40
L = max [d, R, +(t, —C,)+(t—C)]

= max [5.2016, 2.6008 + (0.216 —0) + (0.313 — 0.125)]

52016 in
Outer Normal Limit of reinforcement per UG-40

LH

min 25 (t —C), 25 - (tn —Cy) +1.]

min [25 - (0.313 —0.125), 2.5 - (0.216 —0) + 0]

047 in
Nozzle required thickness per UG-27(c)(1)

P-R,

t _
m S, -E—06-P

3.5602-1.534
20,000 -1 — 0.6 - 3.5602

0.0003 in

Required thickness t, from UG-37(a)

P-D-K 3.56 - 96.25 - 0.99655

= = =0.0085 in
2:§-E—-02-P 2-20,000-1-0.2-3.56

7.

Required thickness t, per Interpretation VIll-1-07-50

P.-D-K 3.56 - 96.25 - 0.99655

= = =001 i
2.-5-E—02-P 220,000 - 0.85 — 0.2 - 3.56 o

t

Area required per UG-37(c)

Allowable stresses: S, = 20,000, S, = 20,000 psi
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fr1 = lesser of 1 or % =1

v

fro = lesser of 1 or % =1

v

>
1

d-t, F+2-t, t, - F-(1—f.)

5.2016 - 0.0085 - 1 +2-0.216 - 0.0085 - 1 - (1 —1)

0.0444 in?

Area available from FIG. UG-37.1

A4 = larger of the following= 0.9335 in2

d-(By -t —Ft,)—2-t,-(By -t —F-t,)-(1—fu)
= 52016-(1-0.188 —1-0.0085) —2-0.216 - (1-0.188 —1-0.0085) - (1 — 1)

= 0.9335 in’

= 2-(t+ty) (Brt—Ft,) 2ty (B1-t—F-t)-(1—fu)

= 2.(0188+0.216)- (1-0.188 —1-0.0085) —2-0.216 - (1-0.188 — 1-0.0085) - (1 — 1)

0.145 in®

Ay = smaller of the following= 0.2028 in2

5- (tn _trn) 'frZ -t
= 5-(0.216 — 0.0003) - 1 - 0.188

= 0.2028 in?

= 5'(tn_trn)'fr2'tn
= 5-(0.216 — 0.0003) - 1 - 0.216

= 0.233 in2

A4t = Leg’-fo
= 0257%-1

= 0.0625 in?

Area A +Ay+ Ay
= 0.93354-0.2028 + 0.0625
= 1.1988in?
As Area >= A the reinforcement is adequate.

UW-16(c) Weld Check
Fillet weld: ¢, = min [0.75, t,, t] = 0.216in
1

tominy = min [0.25, 0.7 - tn] = 0.1512in
tyaauay = 0.7-Leg =0.7-0.25 =0.175 in
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The fillet weld size is satisfactory.

Weld strength calculations are not required for this detail which conforms to Fig. UW-16.1, sketch (c-e).

UG-45 Nozzle Neck Thickness Check

Interpretation VIII-1-83-66 has been applied.

taug-27 = S E_06 P + Corrosion

. 3.5602-1.534 40
17,000 - 1 — 0.6 - 3.5602

= 0.0003 in

ta = max [tag-27, taug-22]
= max [0.0003, 0]

= 0.0003 in

¢ B P-D-K ‘C .
b1 = 55 F 03P orrosion

3.56 - 96.25 - 0.99655
- 220,000 -1 —0.2-3.56 0125

= 0.1335 in

ty = max [ty, twucie)
= max [0.1335, 0.0625]

= 0.1335 in

tb = min [tbg, tbl]
= min [0.189, 0.1335]

= 0.1335 in

tU(}_45 = max [ta, tb]
= max [0.0003, 0.1335]

= 0.1335 in

Available nozzle wall thickness new, t, = 0.875-0.216 = 0.189 in

The nozzle neck thickness is adequate.

121/185



Reinforcement Calculations for MAWP

Available reinforcement per UG-37 governs the MAWP of this nozzle.

UG-37 Area Calculation Summary (in?) | UG-45 Summary (in)

For P = 49.69 psi @ 150 °F

Th 1 -4
The opening is adequately reinforced e nozzle passes UG-45

A A A .
required | available Ar A2 As| As welds t'eq fmin
0.6199| 0.62 |0.358]|0.1995|—-| —|0.0625| 0.189 0.189

UG-41 Weld Failure Path Analysis Summary
The nozzle is exempt from weld strength calculations per UW-15(b)(1)

UW-16 Weld Sizing Summary

A Required weld | Actual weld
Weld description throat size (in) | throat size (in) Status
Nozzle to shell fillet (Legyy) 0.1512 0.175 weld size is adequate

Calculations for internal pressure 49.69 psi @ 150 °F
Parallel Limit of reinforcement per UG-40
Lr = max [d, R, + (t, —C,)+(t—C)]

max [5.2016, 2.6008 + (0.216 — 0) + (0.313 — 0.125)]

52016 in
Outer Normal Limit of reinforcement per UG-40

LH

min 25-(t —C), 25-(t, —C,) +t|

min [25 - (0.313 —0.125), 2.5 - (0.216 —0) + 0]

047 in

Nozzle required thickness per UG-27(c)(1)

P-R,

t Tt
m S, -E—06-P

49.6894-1.534
20,000 - 1 — 0.6 - 49.6894

0.0038 in

Required thickness t, from UG-37(a)

,__PDK 4969 - 96.25 - 0.99655
"T 9.§.E—02-P  2-20000-1—02-49.69

=0.1192 in

Required thickness t, per Interpretation VIlI-1-07-50

P.-D-K 49.69 - 96.25 - 0.99655

= = =0.1402 in
2:§-E—-02-P 220,000 - 0.85 — 0.2 - 49.69

7.

Area required per UG-37(c)

Allowable stresses: S, = 20,000, S, = 20,000 psi
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frq1 = lesser of 1 or % =1

v

fro = lesser of 1 or % =1

v

>
Il

d-t, - F+2-t, t, - F-(1—fn)

5.2016 - 0.1192 -1 +2-0.216 -0.1192-1- (1 — 1)

= 0.6199 in2

Area available from FIG. UG-37.1
A4 = larger of the following= 0.358 in2
= d-(By - t—F-t,) =2ty - (By -t —F-t,)-(1— fy1)
= 5.2016 - (1-0.188 —1-0.1192) —2-0.216 - (1 - 0.188 — 1-0.1192) - (1 — 1)

= 0.358 in?

= 2-(t+ty) (B1-t—F-t,)—2-t,-(E1-t—F -t,)-(1—f1)
= 2-(0.188 +0.216) - (1-0.188 — 1-0.1192) —2-0.216 - (1-0.188 —1-0.1192) - (1 — 1)
= 0.0556 in?
Ao = smaller of the following= 0.1995 in2
= 5-(tn —tm) - fra-t
= 5-(0.216 — 0.0038) - 1 -0.188

= 0.1995 in®

= 5'(tn7trn)'fr2'tn
= 5.(0.216 —0.0038) - 1-0.216

= 0.2292 in®

A1 = Leg’-fp
= 0252%-1

= 0.0625 in?

Area Al +Ay+ Ay
= 0.358+-0.1995 + 0.0625
= 0.62 in2
As Area >= A the reinforcement is adequate.

UW-16(c) Weld Check

Fillet weld: ¢,;, = min [0.75, t,, t] = 0.216in
tymin) = min [0.25, 0.7 - tpn] = 0.15121in
tyatu =07 -Leg =0.7-0.25 =0.175 in
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The fillet weld size is satisfactory.

Weld strength calculations are not required for this detail which conforms to Fig. UW-16.1, sketch (c-e).

UG-45 Nozzle Neck Thickness Check

Interpretation VIII-1-83-66 has been applied.

P Rn .
taUg_27 = m + COI‘I‘OSIOH

- 49.6894-1.534 40
17,000 - 1 — 0.6 - 49.6894

= 0.0045 in

to = max [tag-27, tauc-22]
= max [0.0045, 0]

= 0.0045 in

t PDE
= —————————— OITOS10N
b1 2.5 E_02.P

49.69 - 96.25 - 0.99655
= +0.125
2-20,000 -1 —0.2 - 49.69

= 0.2442 in

ty = max [ty, twcie)
= max [0.2442, 0.0625]

= 0.2442 in

tb = min [tbg, tbl]
= min [0.189, 0.2442]

= 0.189 in

tU(}_45 = max [ta, tb]
= max [0.0045, 0.189]

= 0.189 in

Available nozzle wall thickness new, t, = 0.875-0.216 = 0.189in

The nozzle neck thickness is adequate.
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Lev Gauge Right Upper (N7)

ASME Section VI Division 1, 2023 Edition

|
Al

—T k—0.188

0.25 | 0313
Lk i L
|
R i
0.375(Nom )

Note: round inside edges per UG-76(c)

Location and Orientation

Service

Located on Ellipsoidal Head #1
Orientation 3.11°

End of nozzle to datum line 286.7806"
Calculated as hillside No

Distance to head center, R 41.5"

Passes through a Category A joint No

Level Indicator (LEVEL)

Description

NPS 0.5 Sch 40S (Std)

Access opening

No

Material specification

SA-312 TP304L WId pipe (II-D p. 88, In. 16)

Inside diameter, new

0.622"

Inner fillet, Legg

Pipe nominal wall thickness 0.109"
Pipe minimum wall thickness’ 0.0954"
Corrosion allowance 0"
Projection available outside vessel, Lpr|6"
Local vessel minimum thickness 0.313"
Liquid static head included 0.46 psi

0.188"

Nozzle to vessel groove weld

Longitudinal seam

0.25"

Radiography

Welded pipe

Circumferential seam

Full UW-11(a) Type 1

1F’ipe minimum thickness = nominal thickness times pipe tolerance factor of 0.875.
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UHA-51 Material Toughness Requirements Nozzle

39.91-0.311
t, = = ) "
14,200 -1 —0.6 - 39.91 0.0009

*

t.-E°  0.0009 -1
t,—c  0.0954—0

= 0.0092

Stress ratio =

Impact test exempt per UHA-51(g) (coincident ratio = 0.0092)
Rated MDMT = [-320°F
Material is exempt from impact testing at the Design MDMT of O°F.
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Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary (in?) UG-45 Summary (in)
For P = 0.46 psi @ 150 °F The nozzle passes UG-45
A A A
A A, A A tni
required available L 2 g 5 welds treq min

This nozzle is exempt from area calculations per UG-36(c)(3)(a)| 0.0954 0.0954

UG-41 Weld Failure Path Analysis Summary
The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

Weld description Req;:::z:;eld Acsti::I (‘i':sld Status
Nozzle to shell fillet (Legyy) 0.0763 0.1316 | weld size is adequate
Combined weld check (t; + t,) 0.1362 0.2566 |weld size is adequate
Nozzle to shell groove (Lower) 0.0763 0.125 weld size is adequate

Calculations for internal pressure 0.46 psi @ 150 °F

Parallel Limit of reinforcement per UG-40

Lr max [d, R, +(t, —C,)+(t—C)]

max [0.622, 0.311 + (0.109 —0) + (0.313 — 0.125)]

0.622 in

Outer Normal Limit of reinforcement per UG-40

Ly min [25 - (¢ — C), 25 (tn —Cy) +t.]

min [2.5 - (0.313 — 0.125), 25 - (0.109 — 0) + 0]

0.2725 in
Nozzle required thickness per UG-27(c)(1)

P-R,

t -
m S, -E—06-P

0.4647-0.311
16,700 - 1 — 0.6 - 0.4647

= 0 in

Required thickness t, from UG-37(a)

P-D-K 0.46 - 96.25 - 0.99655

= = =0.0011 in
2-§-E—-02-P 2-20,000-1—-0.2-046

T

Required thickness t, per Interpretation VIll-1-07-50

B P-D-K _ 0.46 - 96.25 - 0.99655
T 2.§.E—02-P  2-20,000-0.85 02046
This opening does not require reinforcement per UG-36(c)(3)(a)

=0.0013 in

7‘

UW-16(d) Weld Check
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tmn = min [0.75, ¢,, t] =0.109 in
tl(min) or tZ(min) = min [025, 0.7 'tmin} = 0.0763 in
1 (actuay = 0.7 - Leg = 0.7-0.188 = 0.1316 in

The weld size t¢; is satisfactory.
ty(actuay = 0125 in

The weld size t, is satisfactory.

t1 +t2 =0.2566 > 1.25 -ty = 0.1362

The combined weld sizes for t1 and t; are satisfactory.

UG-45 Nozzle Neck Thickness Check

Interpretation VIII-1-83-66 has been applied.

P Rn .
taug-27 = m + Corrosion

- 0.4647-0.311 o
14,200 - 1 — 0.6 - 0.4647

= 0 in

to = max [te-27, tavg-2z]
= max [0, 0]
= 0 in
P.-D-K

BT S smooap T

_ 0.46 - 96.25 - 0.99655 0125
- 220,000 -1 —0.2-0.46 ’

= 0.1261 in

tn = max [ty, tweis]
= max [0.1261, 0.0625]

= 0.1261 in

tb - min [tbg, tb]]
= min [0.0954, 0.1261]

= 0.0954 in

tuc-a5 = max [tq, ty]

= max [0, 0.0954]

0.0954 in

Available nozzle wall thickness new, t, = 0.875-0.109 = 0.0954 in

The nozzle neck thickness is adequate.
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Reinforcement Calculations for MAWP

The vessel wall thickness governs the MAWP of this nozzle.

UG-37 Area Calculation Summary (in?) UG-45 Summary (in)
For P = 78.37 psi @ 150 °F The nozzle passes UG-45
A A A
A A A A to
required available L 2 & s welds treq min

This nozzle is exempt from area calculations per UG-36(c)(3)(a)| 0.0954 0.0954

UG-41 Weld Failure Path Analysis Summary
The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

Weld description Reqst:::?ir\:;eld Ac;;:' (‘i':sld Status
Nozzle to shell fillet (Legyq) 0.0763 0.1316 |weld size is adequate
Combined weld check (t; + t5) 0.1362 0.2566 |weld size is adequate
Nozzle to shell groove (Lower) 0.0763 0.125 weld size is adequate

Calculations for internal pressure 78.37 psi @ 150 °F

Parallel Limit of reinforcement per UG-40

Lr max [d, R, +(t, —Cy,) +(t—C)]

max [0.622, 0.311 + (0.109 —0) + (0.313 — 0.125)]

0.622 in

Outer Normal Limit of reinforcement per UG-40

Ly min [25 - (¢ — C), 25 (tn —Cy) +t.]

min 25 - (0.313 — 0.125), 2.5 - (0.109 — 0) +0]

0.2725 in
Nozzle required thickness per UG-27(c)(1)

P-R,
S, -E—06-P

tn

78.3704-0.311
16,700 - 1 — 0.6 - 78.3704

0.0015 in

Required thickness t, from UG-37(a)

P.-D-K 78.37 - 96.25 - 0.99655

= = =0.188 in
2:§-E—-02-P 2-20,000-1—-0.2-78.37

t

Required thickness t, per Interpretation VIli-1-07-50

_ P-DK _ T8.37-96.25-0.99655
"7 2.8.E—-02-P  2-20,000-0.85 —0.2 - 78.37
This opening does not require reinforcement per UG-36(c)(3)(a)

t =0.2212 in
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UW-16(d) Weld Check

tmin = min [0.75, t,, t] =0.109 in

ti(min) OF ta(min) = min [0.25, 0.7 -ty;] = 0.0763 in
t1(acua) = 0.7 -Leg =0.7-0.188 = 0.1316 in

The weld size t; is satisfactory.

t2(actuay = 0.125 in

The weld size t, is satisfactory.

t1 +t2 =0.2566 > 1.25 -ty = 0.1362

The combined weld sizes for t1 and t; are satisfactory.

UG-45 Nozzle Neck Thickness Check

Interpretation VIII-1-83-66 has been applied.

P-R, .
taug-27 = W + Corrosion

3 78.3704-0.311 o
14,200 - 1 — 0.6 - 78.3704

= 0.0017 in

ta = max [tag-27, tauc-22]
= max [0.0017, O]

= 0.0017 in

t PDK
= e — OITOS1I0N
b1 2.5 E_02-P

78.37 - 96.25 - 0.99655
= +0.125
2-20,000-1—-0.2-78.37

= 0.313 in

tn = max [ty , twcis)
= max [0.313, 0.0625]

= 0.313 in

ty = min [tg, tu]
= min [0.0954, 0.313]

= 0.0954 in

tUG»45 = max [ta, tb]
= max [0.0017, 0.0954]

= 0.0954 in

Available nozzle wall thickness new, t, = 0.875-0.109 = 0.0954 in

The nozzle neck thickness is adequate.
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Lev Gauge Right Lower (N8)

ASME Section VIII Division 1, 2023 Edition

|
)

—+ 0188
025 | 0313
L L
1A
§ ik
0.375(Nom )

Note: round inside edges per UG-76(c)

Location and Orientation

Located on Ellipsoidal Head #1
Orientation 90°

End of nozzle to datum line 300.0309"
Calculated as hillside No

Distance to head center, R 2.375"

Passes through a Category A joint

Service

Level Indicator (LEVEL)

Description

NPS 0.5 Sch 40S (Std)

Access opening

No

Material specification

SA-312 TP304L WId pipe (II-D p. 88, In. 16)

Inside diameter, new

0.622"

Inner fillet, Legg

Pipe nominal wall thickness 0.109"
Pipe minimum wall thickness 0.0954"
Corrosion allowance 0"
Projection available outside vessel, Lpr|6"
Local vessel minimum thickness 0.313"
Liquid static head included 1.96 psi

0.188"

Nozzle to vessel groove weld

0.25"

Radiography

Longitudinal seam

Welded pipe

1Pipe minimum thickness = nominal thickness times pipe tolerance factor of 0.875.
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UHA-51 Material Toughness Requirements Nozzle

. 4140311 3 0.0009"
" 14200-1-06-414 :

*

t.-E"  0.0009 -1
ta—c  0.0954—0

= 0.0095

Stress ratio =

Impact test exempt per UHA-51(g) (coincident ratio = 0.0095)
Rated MDMT = [-320°F
Material is exempt from impact testing at the Design MDMT of 0°F.
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Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary (inz)

For P = 1.96 psi @ 150 °F

UG-45 Summary (in)

The nozzle passes UG-45

A A Ap | A2 | A3 | A5 A
required available welds

treq tmin

This nozzle is exempt from area calculations per UG-36(c)(3)(a)

0.0954 0.0954

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

Weld description Req;:::z:;eld Acsti::I (‘i':sld Status
Nozzle to shell fillet (Legyy) 0.0763 0.1316 | weld size is adequate
Combined weld check (t; + t,) 0.1362 0.2566 |weld size is adequate
Nozzle to shell groove (Lower) 0.0763 0.125 weld size is adequate

Calculations for internal pressure 1.96 psi @ 150 °F

Parallel Limit of reinforcement per UG-40

Lr max [d, R, +(t, —C,)+(t—C)]

max [0.622, 0.311 4 (0.109 —0) + (0.313 — 0.125)]

0.622 in

Outer Normal Limit of reinforcement per UG-40

Ly min [25 - (¢ — C), 25 (tn —Cy) +t.]

min [2.5 - (0.313 — 0.125), 25 - (0.109 — 0) + 0]

0.2725 in
Nozzle required thickness per UG-27(c)(1)

P-R,

t -
m S, -E—06-P

1.9605-0.311
16,700 - 1 — 0.6 - 1.9605

= 0 in

Required thickness t, from UG-37(a)(c)

P-K,-D
2.S-E—-02-P
1.9605 - 0.8977 - 96.25
2-20,000 -1 —0.2 - 1.9605

0.0042 in
Required thickness t, per Interpretation VIlI-1-07-50

_ P.-D-K _ 1.96 - 96.25 - 0.99655
T 2.§-E—-02-P  2-20,000-085—02-1.96

T

=0.0055 in
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This opening does not require reinforcement per UG-36(c)(3)(a)

UW-16(d) Weld Check

tmn = min [0.75, ¢,, t] =0.109 in
tl(min) or t2(min) = min [025, 0.7 'tmin} = 0.0763 in
1 (actua) = 0.7 - Leg = 0.7-0.188 = 0.1316 in

The weld size t¢; is satisfactory.
(aauay = 0125 in

The weld size t, is satisfactory.

t1 +t2 =0.2566 > 1.25 -ty = 0.1362

The combined weld sizes for t1 and t; are satisfactory.

UG-45 Nozzle Neck Thickness Check

Interpretation VIII-1-83-66 has been applied.

t D Ry + Corrosi
al - = _—— OITOS1ION
UG-t S, -E—06-P
1.9605-0.311
- +0
14,200 - 1 — 0.6 - 1.9605
= 0 in
to = max [tag-27, taug-22]
= max [0, 0]
= 0 in
t P-D-K + Corrosi
= _— OI'TOS1I0N
b1 2.5 E_02.P
1.96 - 96.25 - 0.99655
= 0.125
2-20,000-1—-0.2-1.96 +
= 0.1297 in
tn = max [ty , tyucis)

= max [0.1207, 0.0625]

= 0.1297 in

tb = min [tw, tbl]
= min [0.0954, 0.1297]

= 0.0954 in

tug-45 = max [t,, ty]
= max [0, 0.0054]

= 0.0954 in

Available nozzle wall thickness new, t, = 0.875-0.109 = 0.0954 in
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The nozzle neck thickness is adequate.
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Reinforcement Calculations for MAWP

The vessel wall thickness governs the MAWP of this nozzle.

UG-37 Area Calculation Summary (in?) UG-45 Summary (in)
For P = 86.99 psi @ 150 °F The nozzle passes UG-45
A A A
A A A A too
required available L 2 & s welds treq min

This nozzle is exempt from area calculations per UG-36(c)(3)(a)| 0.0954 0.0954

UG-41 Weld Failure Path Analysis Summary
The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

Weld description Reqst:::?ir\:;eld Ac;;zl (‘i':sld Status
Nozzle to shell fillet (Legyq) 0.0763 0.1316 |weld size is adequate
Combined weld check (t; + t)) 0.1362 0.2566 |weld size is adequate
Nozzle to shell groove (Lower) 0.0763 0.125 weld size is adequate

Calculations for internal pressure 86.99 psi @ 150 °F

Parallel Limit of reinforcement per UG-40

Lr max [d, R, +(t, —C,) +(t—C)]

max [0.622, 0.311 + (0.109 —0) + (0.313 — 0.125)]

0.622 in

Outer Normal Limit of reinforcement per UG-40

Ly min [25 - (¢ — C), 25 (tn —Cy) +t.]

min 25 - (0.313 — 0.125), 2.5 - (0.109 — 0) +0]

0.2725 in
Nozzle required thickness per UG-27(c)(1)

P-R,
S, -E—06-P

trn

86.9901-0.311
16,700 - 1 — 0.6 - 86.9901

0.0016 in

Required thickness t, from UG-37(a)(c)

P-K;-D
2-S-E-02-P

86.9901 - 0.8977 - 96.25
220,000 -1 —0.2 - 86.9901

0.188 in

Required thickness t, per Interpretation VIlI-1-07-50
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_ P-D-K . 86.99 - 96.25 - 0.99655
T 2.8.E—-02-P  2-.20,000-0.85— 0.2 -86.99
This opening does not require reinforcement per UG-36(c)(3)(a)

t, =0.2455 in

UW-16(d) Weld Check

tmn = min [0.75, t,, t] =0.109 in
tl(min) or tQ(min) = min [025, 0.7 'tmin} = 00763 in
t1(actua) = 0.7 -Leg = 0.7 -0.188 = 0.1316 in

The weld size t; is satisfactory.
t2(atuay = 0.125 in

The weld size t, is satisfactory.

t1 +ty = 02566 > 1.25 - £y = 0.1362

The combined weld sizes for t1 and t; are satisfactory.

UG-45 Nozzle Neck Thickness Check

Interpretation VIII-1-83-66 has been applied.

P-R, .
taUG-27 = W + Corrosion

B 86.9901.0.311 o
14,200 - 1 — 0.6 - 86.9901

= 0.0019 in

ta = max [tag-a7, tavc-22]
= max [0.0019, 0]
= 0.0019 in
P-D-K

th1 = S5 F 02 P S _02.P + Corrosion

86.99 - 96.25 - 0.99655
= +0.125
2-20,000 -1 —0.2 - 86.99

= 0.3337 in

tn = max [ty, tweis]
= max [0.3337, 0.0625]

= 0.3337 in

tb - min [tbg, tb]]
= min [0.0954, 0.3337]

= 0.0954 in

tug-45 = max [t,, t]
= max [0.0019, 0.0954]

= 0.0954 in
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Available nozzle wall thickness new, t, = 0.875-0.109 = 0.0954 in

The nozzle neck thickness is adequate.
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Lev Gauge Left Upper (N9)

ASME Section VIII Division 1, 2023 Edition

|
)

—+ 0188
025 | 0313
L L
1A
§ ik
0.375(Nom )

Note: round inside edges per UG-76(c)

Location and Orientation

Located on Ellipsoidal Head #1
Orientation 270°

End of nozzle to datum line 300.0309"
Calculated as hillside No

Distance to head center, R 2.375"

Passes through a Category A joint

Service

Level Indicator (LEVEL)

Description

NPS 0.5 Sch 40S (Std)

Access opening

No

Material specification

SA-312 TP304L WId pipe (II-D p. 88, In. 16)

Inside diameter, new

0.622"

Inner fillet, Legg

Pipe nominal wall thickness 0.109"
Pipe minimum wall thickness 0.0954"
Corrosion allowance 0"
Projection available outside vessel, Lpr|6"
Local vessel minimum thickness 0.313"
Liquid static head included 1.96 psi

0.188"

Nozzle to vessel groove weld

0.25"

Radiography

Longitudinal seam

Welded pipe

1Pipe minimum thickness = nominal thickness times pipe tolerance factor of 0.875.
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UHA-51 Material Toughness Requirements Nozzle

. 4140311 3 0.0009"
" 14200-1-06-414 :

*

t.-E"  0.0009 -1
ta—c  0.0954—0

= 0.0095

Stress ratio =

Impact test exempt per UHA-51(g) (coincident ratio = 0.0095)
Rated MDMT = [-320°F
Material is exempt from impact testing at the Design MDMT of 0°F.
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Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary (inz)

For P = 1.96 psi @ 150 °F

UG-45 Summary (in)

The nozzle passes UG-45

A A Ap | A2 | A3 | A5 A
required available welds

treq tmin

This nozzle is exempt from area calculations per UG-36(c)(3)(a)

0.0954 0.0954

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

Weld description Req;:::z:;eld Acsti::I (‘i':sld Status
Nozzle to shell fillet (Legyy) 0.0763 0.1316 | weld size is adequate
Combined weld check (t; + t,) 0.1362 0.2566 |weld size is adequate
Nozzle to shell groove (Lower) 0.0763 0.125 weld size is adequate

Calculations for internal pressure 1.96 psi @ 150 °F

Parallel Limit of reinforcement per UG-40

Lr max [d, R, +(t, —C,)+(t—C)]

max [0.622, 0.311 4 (0.109 —0) + (0.313 — 0.125)]

0.622 in

Outer Normal Limit of reinforcement per UG-40

Ly min [25 - (¢ — C), 25 (tn —Cy) +t.]

min [2.5 - (0.313 — 0.125), 25 - (0.109 — 0) + 0]

0.2725 in
Nozzle required thickness per UG-27(c)(1)

P-R,

t -
m S, -E—06-P

1.9605-0.311
16,700 - 1 — 0.6 - 1.9605

= 0 in

Required thickness t, from UG-37(a)(c)

P-K,-D
2.S-E—-02-P
1.9605 - 0.8977 - 96.25
2-20,000 -1 —0.2 - 1.9605

0.0042 in
Required thickness t, per Interpretation VIlI-1-07-50

_ P.-D-K _ 1.96 - 96.25 - 0.99655
T 2.§-E—-02-P  2-20,000-085—02-1.96

T

=0.0055 in
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This opening does not require reinforcement per UG-36(c)(3)(a)

UW-16(d) Weld Check

tmn = min [0.75, ¢,, t] =0.109 in
tl(min) or t2(min) = min [025, 0.7 'tmin} = 0.0763 in
1 (actua) = 0.7 - Leg = 0.7-0.188 = 0.1316 in

The weld size t¢; is satisfactory.
(aauay = 0125 in

The weld size t, is satisfactory.

t1 +t2 =0.2566 > 1.25 -ty = 0.1362

The combined weld sizes for t1 and t; are satisfactory.

UG-45 Nozzle Neck Thickness Check

Interpretation VIII-1-83-66 has been applied.

t D Ry + Corrosi
al - = _—— OITOS1ION
UG-t S, -E—06-P
1.9605-0.311
- +0
14,200 - 1 — 0.6 - 1.9605
= 0 in
to = max [tag-27, taug-22]
= max [0, 0]
= 0 in
t P-D-K + Corrosi
= _— OI'TOS1I0N
b1 2.5 E_02.P
1.96 - 96.25 - 0.99655
= 0.125
2-20,000-1—-0.2-1.96 +
= 0.1297 in
tn = max [ty , tyucis)

= max [0.1207, 0.0625]

= 0.1297 in

tb = min [tw, tbl]
= min [0.0954, 0.1297]

= 0.0954 in

tug-45 = max [t,, ty]
= max [0, 0.0054]

= 0.0954 in

Available nozzle wall thickness new, t, = 0.875-0.109 = 0.0954 in
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The nozzle neck thickness is adequate.
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Reinforcement Calculations for MAWP

The vessel wall thickness governs the MAWP of this nozzle.

UG-37 Area Calculation Summary (in?) UG-45 Summary (in)
For P = 86.99 psi @ 150 °F The nozzle passes UG-45
A A A
A A A A too
required available L 2 & s welds treq min

This nozzle is exempt from area calculations per UG-36(c)(3)(a)| 0.0954 0.0954

UG-41 Weld Failure Path Analysis Summary
The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

Weld description Reqst:::?ir\:;eld Ac;;zl (‘i':sld Status
Nozzle to shell fillet (Legyq) 0.0763 0.1316 |weld size is adequate
Combined weld check (t; + t)) 0.1362 0.2566 |weld size is adequate
Nozzle to shell groove (Lower) 0.0763 0.125 weld size is adequate

Calculations for internal pressure 86.99 psi @ 150 °F

Parallel Limit of reinforcement per UG-40

Lr max [d, R, +(t, —C,) +(t—C)]

max [0.622, 0.311 + (0.109 —0) + (0.313 — 0.125)]

0.622 in

Outer Normal Limit of reinforcement per UG-40

Ly min [25 - (¢ — C), 25 (tn —Cy) +t.]

min 25 - (0.313 — 0.125), 2.5 - (0.109 — 0) +0]

0.2725 in
Nozzle required thickness per UG-27(c)(1)

P-R,
S, -E—06-P

trn

86.9901-0.311
16,700 - 1 — 0.6 - 86.9901

0.0016 in

Required thickness t, from UG-37(a)(c)

P-K;-D
2-S-E-02-P

86.9901 - 0.8977 - 96.25
220,000 -1 —0.2 - 86.9901

0.188 in

Required thickness t, per Interpretation VIlI-1-07-50
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_ P-D-K . 86.99 - 96.25 - 0.99655
T 2.8.E—-02-P  2-.20,000-0.85— 0.2 -86.99
This opening does not require reinforcement per UG-36(c)(3)(a)

t, =0.2455 in

UW-16(d) Weld Check

tmn = min [0.75, t,, t] =0.109 in
tl(min) or tQ(min) = min [025, 0.7 'tmin} = 00763 in
t1(actua) = 0.7 -Leg = 0.7 -0.188 = 0.1316 in

The weld size t; is satisfactory.
t2(atuay = 0.125 in

The weld size t, is satisfactory.

t1 +ty = 02566 > 1.25 - £y = 0.1362

The combined weld sizes for t1 and t; are satisfactory.

UG-45 Nozzle Neck Thickness Check

Interpretation VIII-1-83-66 has been applied.

P-R, .
taUG-27 = W + Corrosion

B 86.9901.0.311 o
14,200 - 1 — 0.6 - 86.9901

= 0.0019 in

ta = max [tag-a7, tavc-22]
= max [0.0019, 0]
= 0.0019 in
P-D-K

th1 = S5 F 02 P S _02.P + Corrosion

86.99 - 96.25 - 0.99655
= +0.125
2-20,000 -1 —0.2 - 86.99

= 0.3337 in

tn = max [ty, tweis]
= max [0.3337, 0.0625]

= 0.3337 in

tb - min [tbg, tb]]
= min [0.0954, 0.3337]

= 0.0954 in

tug-45 = max [t,, t]
= max [0.0019, 0.0954]

= 0.0954 in
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Available nozzle wall thickness new, t, = 0.875-0.109 = 0.0954 in

The nozzle neck thickness is adequate.
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Lev Gauge Left Lower (N10)

ASME Section VIII Division 1, 2023 Edition

|
)

—+ 0188
025 | 0313
L L
1A
§ ik
0.375(Nom )

Note: round inside edges per UG-76(c)

Location and Orientation

Located on Ellipsoidal Head #1
Orientation 183.11°

End of nozzle to datum line 284.8023"
Calculated as hillside No

Distance to head center, R 43.5"

Passes through a Category A joint

Service Level Indicator (LEVEL)
Description NPS 0.5 Sch 40S (Std)
Access opening No

Material specification

SA-312 TP304L WId pipe (II-D p. 88, In. 16)

Inside diameter, new

0.622"

Inner fillet, Legg

Pipe nominal wall thickness 0.109"
Pipe minimum wall thickness 0.0954"
Corrosion allowance 0"
Projection available outside vessel, Lpr|6.4625"
Local vessel minimum thickness 0.313"
Liquid static head included 3.53 psi

0.188"

Nozzle to vessel groove weld

0.25"

Radiography

Longitudinal seam

Welded pipe

1Pipe minimum thickness = nominal thickness times pipe tolerance factor of 0.875.
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UHA-51 Material Toughness Requirements Nozzle

. 42.97.0.311 B 0.0009"
" 14200-1-06-4297 '

*

t.-E"  0.0009 -1
th—c  0.0954—0

= 0.0099

Stress ratio =

Impact test exempt per UHA-51(g) (coincident ratio = 0.0099)
Rated MDMT = [-320°F
Material is exempt from impact testing at the Design MDMT of 0°F.
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Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary (in?) UG-45 Summary (in)
For P = 3.53 psi @ 150 °F The nozzle passes UG-45
A A A
A A, A toni
required available L 2 g As welds treq min

This nozzle is exempt from area calculations per UG-36(c)(3)(a)| 0.0954 0.0954

UG-41 Weld Failure Path Analysis Summary
The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

Weld description Reqst:::zr\:\)leld Ac;;:' (‘i':sld Status
Nozzle to shell fillet (Legyy) 0.0763 0.1316 |weld size is adequate
Combined weld check (t; + t,) 0.1362 0.2566 |weld size is adequate
Nozzle to shell groove (Lower) 0.0763 0.125 weld size is adequate

Calculations for internal pressure 3.53 psi @ 150 °F

Parallel Limit of reinforcement per UG-40

Lr max [d, R, +(t, —C,)+(t—C)]

max [0.622, 0.311 + (0.109 —0) + (0.313 — 0.125)]

0.622 in

Outer Normal Limit of reinforcement per UG-40

Ly min [25 - (¢ — C), 25 (tn —Cy) +t.]

min [2.5 - (0.313 — 0.125), 2.5 - (0.109 — 0) + 0]

0.2725 in
Nozzle required thickness per UG-27(c)(1)

P-R,

t -
m S, -E—06-P

3.5285-0.311
16,700 - 1 — 0.6 - 3.5285

0.0001 in

Required thickness t, from UG-37(a)

P.-D-K 3.53 - 96.25 - 0.99655

= = =0.0085 in
2.S-E—-02-P 2-20,000-1—-0.2-3.53

7‘

Required thickness t, per Interpretation VIlI-1-07-50

_ P-D'K _ 353-96.25 -0.99655
T 2.§-E—-02-P  2-20,000-085 02353
This opening does not require reinforcement per UG-36(c)(3)(a)

t, =001 in

UW-16(d) Weld Check
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tmin = min [0.75, t,, t] =0.109 in

ti(min) O to(min) = min [0.25, 0.7-tyy] = 0.0763 in
1 (actuay = 0.7-Leg =0.7-0.188 = 0.1316 in

The weld size ¢; is satisfactory.

o (aauay = 0125 in

The weld size t, is satisfactory.

t1 +t2 =0.2566 > 1.25 -ty = 0.1362

The combined weld sizes for t1 and t; are satisfactory.

UG-45 Nozzle Neck Thickness Check

Interpretation VIII-1-83-66 has been applied.
P-R,
tavg- = ——————— + Corrosion
Ve S, -E—06-P
3.6958-0.311
14,200 - 1 — 0.6 - 3.6958

= 0.0001 in

ta = max [taUG»277 taUG-ZZ}
= max [0.0001, O]
= 0.0001 in
P-D-K

t = —————  + Corrosion
b1 5.5-E_02.P

3.53 - 96.25 - 0.99655
= .12
2-20,000-1-0.2-3.53 +0125

= 0.1335 in

tn = max [ty , tyucis)
= max [0.1335, 0.0625]

= 0.1335 in

ty = min [tg, ty]
= min [0.0954, 0.1335]

= 0.0954 in

tuc-45 = max [t,, ty]
= max [0.0001, 0.0954]

= 0.0954 in

Available nozzle wall thickness new, t, = 0.875-0.109 = 0.0954 in

The nozzle neck thickness is adequate.
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Reinforcement Calculations for MAWP

The vessel wall thickness governs the MAWP of this nozzle.

UG-37 Area Calculation Summary (in?) UG-45 Summary (in)
For P =78.36 psi @ 150 °F The nozzle passes UG-45
A A A
A A A A to
required available L 2 & s welds treq min

This nozzle is exempt from area calculations per UG-36(c)(3)(a)| 0.0954 0.0954

UG-41 Weld Failure Path Analysis Summary
The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

Weld description Reqst:::?ir\:;eld At:;:' (‘i':sld Status
Nozzle to shell fillet (Legyq) 0.0763 0.1316 |weld size is adequate
Combined weld check (t; + t5) 0.1362 0.2566 |weld size is adequate
Nozzle to shell groove (Lower) 0.0763 0.125 weld size is adequate

Calculations for internal pressure 78.36 psi @ 150 °F

Parallel Limit of reinforcement per UG-40

Lr max [d, R, +(t, —Cy,) +(t—C)]

max [0.622, 0.311 + (0.109 —0) + (0.313 — 0.125)]

0.622 in

Outer Normal Limit of reinforcement per UG-40

Ly min [25 - (¢ — C), 25 (tn —Cy) +t.]

min 25 - (0.313 — 0.125), 2.5 - (0.109 — 0) +0]

0.2725 in
Nozzle required thickness per UG-27(c)(1)

P-R,
S, -E—06-P

tn

78.3633-0.311
16,700 - 1 — 0.6 - 78.3633

0.0015 in

Required thickness t, from UG-37(a)

P.-D-K 78.36 - 96.25 - 0.99655

= = =0.188 in
2:§-E—-02-P 2-20,000-1—-0.2-78.36

t

Required thickness t, per Interpretation VIli-1-07-50

_ P-D-K - 78.36 - 96.25 - 0.99655
" 2.8.E—-02-P  2-20,000-0.85 — 0.2 - 78.36
This opening does not require reinforcement per UG-36(c)(3)(a)

t =0.2212 in
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UW-16(d) Weld Check

tmin = min [0.75, t,, t] =0.109 in

ti(min) OF ta(min) = min [0.25, 0.7 -ty;] = 0.0763 in
t1(acua) = 0.7 -Leg =0.7-0.188 = 0.1316 in

The weld size t; is satisfactory.

t2(actuay = 0.125 in

The weld size t, is satisfactory.

t1 +t2 =0.2566 > 1.25 -ty = 0.1362

The combined weld sizes for t1 and t; are satisfactory.

UG-45 Nozzle Neck Thickness Check

Interpretation VIII-1-83-66 has been applied.

P-R, .
taug-27 = W + Corrosion

. 78.5306-0.311 40
14,200 - 1 — 0.6 - 78.5306

= 0.0017 in

ta = max [tag-27, tauc-22]
= max [0.0017, O]

= 0.0017 in

t PDK
= e — OITOS1I0N
b1 2.5 E_02-P

78.36 - 96.25 - 0.99655
= +0.125
220,000 -1 —0.2 - 78.36

= 0.313 in

tn = max [ty , twcis)
= max [0.313, 0.0625]

= 0.313 in

ty = min [tg, tu]
= min [0.0954, 0.313]

= 0.0954 in

tUG»45 = max [ta, tb]
= max [0.0017, 0.0954]

= 0.0954 in

Available nozzle wall thickness new, t, = 0.875-0.109 = 0.0954 in

The nozzle neck thickness is adequate.
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Spin hole coupling 1 (N11)

ASME Section VIl Division 1, 2023 Edition

D.BISJ/

7|T _____

—0,187%
——H-
||
|
n2sk |
\ |
[ _T_ — o]

Note: round inside edges per UG-76(c)

Location and Orientation

Service

Located on Ellipsoidal Head #1
Orientation 0°

End of nozzle to datum line 204.7475"
Calculated as hillside No

Distance to head center, R 0"

Passes through a Category A joint No

Threaded (THRD)

Description

NPS 0.75 Class 3000 - Threaded Half Coupling

Access opening

No

Material specification

SA-182 F304 < 5 (II-D p. 92, In. 4)

Inner fillet, Legyq

Inside diameter, new 1.05"
Nominal wall thickness 0.165"
Corrosion allowance 0"
Projection available outside vessel, Lpr|0.687"
Local vessel minimum thickness 0.313"
Liquid static head included 1.96 psi

0.1875"

Nozzle to vessel groove weld

0.25"

Radiography

Longitudinal seam

Spot UW-11(b) Type 1

UHA-51 Material Toughness Requirements Nozzle

41.4-0.525
20,000 - 0.85 — 0.6 - 41.4

r =

0.0013"

st ot E" 0.0013-0.85
ress ratlo = = =
th —c 0.165—0

0.0066

Impact test exempt per UHA-51(g) (coincident ratio = 0.0066)

Rated MDMT =

-320°F

Material is exempt from impact testing at the Design MDMT of 0°F.
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Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary (in?) | UG-44 Summary (in)

For P = 1.96 psi @ 150 °F

Th | -44
The opening is adequately reinforced e nozzle passes UG

A A A .
required | available Ar Az [As|hs welds treq fmin
0.0044 | 0.3642 |0.193]0.136| —| —|0.0352| 0.0625 0.165

UG-41 Weld Failure Path Analysis Summary (lby)

All failure paths are stronger than the applicable weld loads

Weld load | Weld load | path 1-1 | Weld load | Ppath 2-2
w Wi4 strength W2 strength

-2558.29 | 3.424 |8.391.82 | 4.664.8 | 7.993.39

UW-16 Weld Sizing Summary

Weld description Reqtflred. reld Act'ual ‘,”eld Status
size (in) size (in)
Nozzle to shell fillet (Legyy) 0.0938 0.1313 | weld size is adequate
Nozzle to shell groove (Lower) 0.0938 0.125 weld size is adequate

Calculations for internal pressure 1.96 psi @ 150 °F

Parallel Limit of reinforcement per UG-40

LR = max[d, Rn"!‘(tn_c’rz)—"—(t—c’)}

max [1.05, 0.525 + (0.165 — 0) + (0.313 — 0.125)]

1.05 in
Outer Normal Limit of reinforcement per UG-40

LH

min 25 (t — C), 25 - (t, —Cy) +1.]

min [25 - (0.313 — 0.125), 25 - (0.165 — 0) + 0]

04125 in
Nozzle required thickness per UG-27(c)(1)

P-R,

t _ PR
m S, -E—06-P

1.9605-0.525
20,000 - 1 — 0.6 - 1.9605

0.0001 in

Required thickness t, from UG-37(a)(c)

P.K;-D
2.S-E—02-P

1.9605 - 0.8977 - 96.25
220,000 - 1 — 0.2 - 1.9605

0.0042 in

Required thickness t, per Interpretation VIlI-1-07-50
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_ P-D-K _ 1.96 - 96.25 - 0.99655
2.§.E—-02-P  2-20,000-0.85—0.2-1.96
Opening N8 is too close per UG-36(c)(3)(d) to allow an exemption per UG-36(c)(3)(a). Reinforcement calculations performed.

t, =0.0055 in

Area required per UG-37(c)

Allowable stresses: S, = 20,000, S, = 20,000 psi

Sn
fr1 = lesser of 1 or 5 =1

v

fro = lesser of 1 or % =1

v

A = dt, F+2-t,t,-F-(1—fn)

1.05-0.0042 - 1+2 - 0.165 - 0.0042 - 1- (1 — 1)

0.0044 in?

Area available from FIG. UG-37.1
A4 = larger of the following= 0.193 in2
= d-(By-t—F-t.)—2-t,-(Ey - t—F-t,)- (1= fn)
= 1.05-(1-0.188 —1-0.0042) —2-0.165 - (1-0.188 —1-0.0042) - (1 — 1)

= 0.193 in2

= 2. (t+ty) - (By-t—F-t,)—2-t, (B t—F-t,)-(1—fu)
= 2-(0.188 +0.165) - (1 - 0.188 —1-0.0042) —2-0.165 - (1 - 0.188 —1-0.0042) - (1 — 1)
= 0.1297 in’
Ao = smaller of the following= 0.136 in2
= 5'(tn_trn)'fr2't
= 5-(0.165 —0.0001) - 1-0.188

= 0.155 in2
= 5'(tn7trn)'fr2'tn
= 5. (0.165 — 0.0001) - 1 - 0.165
= 0.136 in?
A4t = Leg’ - fo

= 018752 -1

= 0.0352 in?

Area
= 0.193+0.136 + 0.0352

= 0.3642in?
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As Area >= A the reinforcement is adequate.

UW-16(f)(2)(b) Weld Check

tmn = min [0.75, t,, t] =0.165 in

1i(min) O ty(min) = min [0.09375, 0.7 -tyy,] = 0.0938 in
t1(actuay = 0.7 - Leg = 0.7-0.1875 = 0.1313 in

The weld size ¢, is satisfactory.

ta(acuay = 0125 in

The weld size t, is satisfactory.

UG-44 Thickness Check - ASME B16.11 Coupling

Interpretation VIII-1-83-66 has been applied.

P-R, .
taApp 1-1 = m + Corrosion

_ 1.9605-0.69 40
20,000 - 0.85 + 0.4 - 1.9605

= 0.0001 in

tauG-44 = max [taApp 1-1, tuG1e)
= max [0.0001, 0.0625]

= 0.0625 in

Available nozzle wall thickness new, t, = 0.165 in
The nozzle neck thickness is adequate.

Allowable stresses in joints UG-45 and UW-15(c)

Groove weld in tension:  0.74-20,000 = 14,800 psi
Nozzle wall in shear: 0.720,000 = 14,000 psi

Inner fillet weld in shear: 0.49-20,000 = 9,800 psi

Strength of welded joints:
(1) Inner fillet weld in shear

g -Nozzle OD - Leg - S; = % -1.38 - 0.1875 - 9,800 = 3,983.15 Iby

(3) Nozzle wall in shear
g - Mean nozzle dia - t,, - S,, = % -1.215 - 0.165 - 14,000 = 4,408.68 Ibs

(4) Groove weld in tension
-Nozde OD - t,, - S, = g -1.38-0.125 - 14,800 = 4,010.24 Iby

NI

Loading on welds per UG-41(b)(1)
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W = (A—A 424y fn- (B t—F-t,))-8,
= (0.0044 —0.193 +2-0.165 - 1 - (1 - 0.188 — 1 - 0.0042)) - 20,000
= -2.558.29 Iby

Wi = (As + A5+ Ag1 + Ags) - S,
= (0.136 + 0 + 0.0352 + 0) - 20,000
= 3.424 Ibs

Woo = (Ag +As+ Ay +Ags+2-t,-t-fr1)- S,
= (0.136 + 0 + 0.0352 + 0 +2 - 0.165 - 0.188 - 1) - 20,000
= 4.664.8 Ibs

Load for path 1-1 lesser of W or W_4 = -2,558.29 Ib¢
Path 1-1 through (1) & (3) = 3,983.15 + 4,408.68 = 8,391.82 Ib¢
Path 1-1 is stronger than W so it is acceptable per UG-41(b)(2).

Load for path 2-2 lesser of W or Wo_» = -2,558.29 Ib¢
Path 2-2 through (1), (4) = 3,983.15 + 4,010.24 = 7,993.39 Ib¢
Path 2-2 is stronger than W so it is acceptable per UG-41(b)(2).

157/185



Reinforcement Calculations for MAWP

Available reinforcement per UG-37 governs the MAWP of this nozzle.

UG-37 Area Calculation Summary (in?) | UG-44 Summary (in)

For P = 80.87 psi @ 150 °F
The opening is adequately reinforced

The nozzle passes UG-44

A A A '
required | available A = As| A welds t"eq tmin
0.1835] 0.1835 |0.0139|0.1344 | — | — |0.0352| 0.0625 0.165

UG-41 Weld Failure Path Analysis Summary (lby)

All failure paths are stronger than the applicable weld loads

Weld load | Weld load | path1-1 | Weld load | path 2-2

w Wi strength W2 strength
3.479.2 3,392 |8.391.82 | 4.632.8 | 7.993.39

Weld description size (in)

Required weld | Actual weld

UW-16 Weld Sizing Summary

size (in)

Status

Nozzle to shell fillet (Legy) 0.0938

0.1313 | weld size is adequate

Nozzle to shell groove (Lower) 0.0938

0.125 weld size is adequate

Calculations for internal pressure 80.87 psi @ 150 °F

Parallel Limit of reinforcement per UG-40

Lr

1.05 in

max [d, R, +(t, —Cy)+(t —C)]

Outer Normal Limit of reinforcement per UG-40

Ly

min 25 - (t —C), 25+ (ty — Ca) +t.]

max [1.05, 0.525 + (0.165 — 0) + (0.313 — 0.125)]

= min [25 - (0.313 — 0.125), 25 - (0.165 — 0) + 0]

0.4125 in

Nozzle required thickness per UG-27(c)(1)

P-R,

t _
m S, -E—06-P

80.8675-0.525
20,000 - 1 — 0.6 - 80.8675

0.0021 in

Required thickness t, from UG-37(a)(c)

P-K,-D
2.-S-E-02-P

80.8675 - 0.8977 - 96.25

2-20,000 -1 —0.2 - 80.8675

0.1748 in
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Required thickness t, per Interpretation VIii-1-07-50

_ P-D-K _ 80.87 - 96.25 - 0.99655
T 2.8.E—-02-P  2-20,000-0.85—02-80.87
Opening N8 is too close per UG-36(c)(3)(d) to allow an exemption per UG-36(c)(3)(a). Reinforcement calculations performed.

t, =0.2282 in

Area required per UG-37(c)

Allowable stresses: S, = 20,000, S, = 20,000 psi

fr1 = lesser of 1 or Sn =1

v

fro = lesser of 1 or Sn =1

v

>
I

doty F+2-t, t, - F-(1—fn)

1.05-0.1748 - 1+2-0.165-0.1748 - 1- (1 — 1)

= 0.1835 in2

Area available from FIG. UG-37.1
A4 = larger of the following= 0.0139 in2
= d-(By-t—F-t.)—2-t,-(By - t—F-t,)-(1—fn)
= 1.05 - (1-0.188 —1-0.1748) —2-0.165 - (1- 0.188 — 1-0.1748) - (1 — 1)
= 0.0139 in?
= 2-(t+ty) (B1-t—F-t,)—2-t, - (B1-t—F-t)-(1—fu1)
= 2-(0.188 +0.165) - (1-0.188 —1-0.1748) —2-0.165 - (1- 0.188 —1-0.1748) - (1 — 1)
= 0.0094 in?
Ao = smaller of the following= 0.1344 in2
= 5'(tn_trn)'fr2't
= 5-(0.165 —0.0021) - 1-0.188
= 0.1531 in?
= 5'(tn7trn)'fr2'tn
= 5-(0.165 —0.0021) - 1-0.165

= 0.1344 in®

Ast = Leg’ fo
= 018752 -1

= 0.0352 in?
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Area Ay +Ay+Apn

= 0.0139+-0.1344 + 0.0352
= 0.1835in?
As Area >= A the reinforcement is adequate.

UW-16(f)(2)(b) Weld Check

tmin = min [0.75, t,, ¢|=0.165 in

ti(min) OF ta(min) = min [0.09375, 0.7 -tny,] = 0.0938 in
t1(atua) = 0.7 - Leg = 0.7-0.1875 = 0.1313 in

The weld size ¢, is satisfactory.

t2(actua) = 0.125 in

The weld size t, is satisfactory.

UG-44 Thickness Check - ASME B16.11 Coupling

Interpretation VIII-1-83-66 has been applied.

t P R + Corrosi
_ = —_— OITOS1I0ON
adep 11 S, E104-P

o 80.8675-0.69 40
20,000 - 0.85 + 0.4 - 80.8675

0.0033 in

tauG-44 = max [taApp 11 thGlﬁ}
= max [0.0033, 0.0625]

= 0.0625 in

Available nozzle wall thickness new, t, = 0.165 in
The nozzle neck thickness is adequate.

Allowable stresses in joints UG-45 and UW-15(c)

Groove weld in tension:  0.74:20,000 = 14,800 psi
Nozzle wall in shear: 0.7-20,000 = 14,000 psi

Inner fillet weld in shear: 0.49-20,000 = 9,800 psi

Strength of welded joints:

(1) Inner fillet weld in shear
g -Nozzle OD - Leg - S; = g -1.38 - 0.1875 - 9,800 = 3,983.15 Iby

(3) Nozzle wall in shear
g - Mean nozzle dia - t,, - S,, = g -1.215 - 0.165 - 14,000 = 4,408.68 Ibs

(4) Groove weld in tension
g -Nozde OD - t,, - S, = g -1.38-0.125 - 14,800 = 4,010.24 Iby
Loading on welds per UG-41(b)(1)
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W = (A—Ai+2-t, fu-(BL-t—F-t,))-S,
= (0.1835 —0.0139 +2-0.165 - 1- (1-0.188 — 1 - 0.1748)) - 20,000
= 34792Ib

Wi = (A2 + A5+ As1 +Ag2) - Sy

= (0.1344 +0+0.0352 4 0) - 20,000
= 3.392Ib

W2-2 = (A2 +A3+A41+A43+2~tn-t-fﬂ)-5v

= (0.1344 + 0+ 0.0352 +0 2 - 0.165 - 0.188 - 1) - 20,000
= 4.632.8 Ibg

Load for path 1-1 lesser of W or W4_4 = 3,392 Ibs
Path 1-1 through (1) & (3) = 3,983.15 + 4,408.68 = 8,391.82 Ib;
Path 1-1 is stronger than W4_1 so it is acceptable per UG-41(b)(1).

Load for path 2-2 lesser of W or Wo_5 = 3,479.2 Ib¢
Path 2-2 through (1), (4) = 3,983.15 + 4,010.24 = 7,993.39 Ibs
Path 2-2 is stronger than W so it is acceptable per UG-41(b)(2).
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Spin hole coupling 2 (N12)

ASME Section VIl Division 1, 2023 Edition

01875
— A+
AN
|
026k |
\ |
[ _4[\_ — o]

Note: round inside edges per UG-76(c)

Location and Orientation

Service

Located on Ellipsoidal Head #2
Orientation 0°

End of nozzle to datum line -42.7475"
Calculated as hillside No

Distance to head center, R 0"

Passes through a Category A joint No

Threaded (THRD)

Description

NPS 0.75 Class 3000 - Threaded Half Coupling

Access opening

No

Material specification

SA-182 F304 < 5 (II-D p. 92, In. 4)

Inner fillet, Legg

Inside diameter, new 1.05"
Nominal wall thickness 0.165"
Corrosion allowance 0"
Projection available outside vessel, Lpr|0.687"
Local vessel minimum thickness 0.313"
Liquid static head included 1.96 psi

0.1875"

Nozzle to vessel groove weld

0.25"

Radiography

Longitudinal seam

Spot UW-11(b) Type 1

UHA-51 Material Toughness Requirements Nozzle

41.4-0.525
20,000 - 0.85 — 0.6 - 41.4

r =

0.0013"

. o bt B 00013085
Tess ratlo = tn—C = 0.165—0 =

0.0066

Impact test exempt per UHA-51(g) (coincident ratio = 0.0066)

Rated MDMT =

-320°F

Material is exempt from impact testing at the Design MDMT of 0°F.
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Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary (in?) UG-44 Summary (in)
For P = 1.96 psi @ 150 °F The nozzle passes UG-44
A A A
A A, A A t i
required available L 2 g 5 welds i fmin

This nozzle is exempt from area calculations per UG-36(c)(3)(a)| 0.0625 0.165

UG-41 Weld Failure Path Analysis Summary
The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

Weld description Reqt{lred. preld Act-ual ‘_”eld Status
size (in) size (in)
Nozzle to shell fillet (Legyy) 0.0938 0.1313 | weld size is adequate
Nozzle to shell groove (Lower) 0.0938 0.125 weld size is adequate

Calculations for internal pressure 1.96 psi @ 150 °F

Parallel Limit of reinforcement per UG-40

Lr max [d, R+ (t, —Cy) +(t —C)]

max [1.05, 0.525 -+ (0.165 —0) + (0.313 — 0.125)]

1.05 in

Outer Normal Limit of reinforcement per UG-40

Ly min [25 - (£ —C), 25+ (tn — Cp) +t.]

min [25 - (0.313 — 0.125), 2.5 - (0.165 —0) + 0]

04125 in
Nozzle required thickness per UG-27(c)(1)

P-R,

t _
m S, -E—06-P

1.9605-0.525
20,000 - 1 — 0.6 - 1.9605

0.0001 in

Required thickness t, from UG-37(a)(c)

P-K,-D
2.S-E—-02-P
1.9605 - 0.8977 - 96.25
2-20,000 -1 —0.2 - 1.9605

0.0042 in
Required thickness t, per Interpretation VIlI-1-07-50
P-D-K 1.96 - 96.25 - 0.99655

T2.9-E—02-P _ 2-20,000-0.85 —0.2-196
This opening does not require reinforcement per UG-36(c)(3)(a)

t, =0.0055 in
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UW-16(f)(2)(b) Weld Check

tmin = min [0.75, t,, t] =0.165 in

t(min) O ty(min) = min [0.09375, 0.7 -tyy,] = 0.0938 in
1 (atuay = 0.7 -Leg =0.7-0.1875 = 0.1313 in

The weld size t¢; is satisfactory.

ty(actuay = 0125 in

The weld size t, is satisfactory.

UG-44 Thickness Check - ASME B16.11 Coupling

Interpretation VIII-1-83-66 has been applied.
P-R,

———— + Corrosion
S,-E+04-P

taApp 1-1

. 1.9605-0.69 40
20,000 - 0.85 + 0.4 - 1.9605

= 0.0001 in

taUG-44 = max [taApp 1-1, thGlG]
= max [0.0001, 0.0625]

= 0.0625 in

Available nozzle wall thickness new, t, = 0.165 in

The nozzle neck thickness is adequate.
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Reinforcement Calculations for MAWP

The vessel wall thickness governs the MAWP of this nozzle.

UG-37 Area Calculation Summary (in?) UG-44 Summary (in)
For P = 86.99 psi @ 150 °F The nozzle passes UG-44
A A A
A A, A A t i
required available L 2 & 5 welds i fmin

This nozzle is exempt from area calculations per UG-36(c)(3)(a)| 0.0625 0.165

UG-41 Weld Failure Path Analysis Summary
The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

Weld description Reql{lred. peld Act.ual ‘_”eld Status
size (in) size (in)
Nozzle to shell fillet (Legyy) 0.0938 0.1313 | weld size is adequate
Nozzle to shell groove (Lower) 0.0938 0.125 weld size is adequate

Calculations for internal pressure 86.99 psi @ 150 °F

Parallel Limit of reinforcement per UG-40

Lr max [d, R, +(t, —C,)+(t—C)]

max [1.05, 0.525 -+ (0.165 —0) + (0.313 — 0.125)]

1.05 in

Outer Normal Limit of reinforcement per UG-40

Ly min [25 - (¢ — C), 25 (tn —Cy) +t.]

min [2.5 - (0.313 — 0.125), 2.5 - (0.165 — 0) + 0]

0.4125 in
Nozzle required thickness per UG-27(c)(1)

P-R,

t N U
m S, - E—06-P

86.9901-0.525
20,000 - 1 — 0.6 - 86.9901

0.0023 in

Required thickness t, from UG-37(a)(c)

P-K,-D
2.-S-E-02-P
86.9901 - 0.8977 - 96.25
220,000 -1 —0.2 - 86.9901

0.188 in

Required thickness t, per Interpretation VIll-1-07-50

P DK _ 86.99-96.25 - 0.99655
"T92.§.FE-02-P _ 2-20000-0.85 028699

t =0.2455 in
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This opening does not require reinforcement per UG-36(c)(3)(a)

UW-16(f)(2)(b) Weld Check

tmin = min [0.75, t,, t] =0.165 in

t1(min) OF fo(min) = min [0.09375, 0.7 - fy;] = 0.0938 in
t1(atua) = 0.7 -Leg = 0.7-0.1875 = 0.1313 in

The weld size ¢; is satisfactory.

t2(actua) = 0.125 in

The weld size ¢, is satisfactory.

UG-44 Thickness Check - ASME B16.11 Coupling

Interpretation VIII-1-83-66 has been applied.
pP. Ro .
Tapp 1-1 = W + Corrosion
86.9901-0.69
20,000 - 0.85 + 0.4 - 86.9901

= 0.0035 in

LaUG-44 = max [topp 11, UG
= max [0.0035, 0.0625]

= 0.0625 in

Available nozzle wall thickness new, t, = 0.165 in

The nozzle neck thickness is adequate.

166/185



Geometry Inputs

Lifting Lug #1 (See Alternative Caic)

HE
t
twp élv:j

¥ = gp
Attached To Cylinder #2
Material 304/304L
Orientation Longitudinal
Distance of Lift Point From Datum 210"
Angular Position 0°
Length, L 10"
Height, H 8.5"
Lug Radius, R 2.5"
Thickness, t 0.625"
Hole Diameter, d 1.5"
Pin Diameter, Dp 1.0092"
Distance from Load to Shell or Pad, a; |6"
Load Angle Normal to Vessel, -45°
Load Angle from Vertical, ¢ -45°

Welds
Size, t, 0.25"
Reinforcement Pad

Width, B, 5"
Length, L, 15"
Thickness, tp 0.313"
Weld Size, tWp 0.25"

Load Factor

Intermediate Values

1.5000

Vessel Weight (new, incl. Load Factor), W

20,0142 1b

Lug Weight (new), Wyyq

17.21b

Distance from Center of Gravity to this lug, x4 87.7067"

Distance from Center of Gravity to second lug, x» |80.2933"

Allowable Stress, Tensile, ot

19,980 psi

Allowable Stress, Shear, og

13,320 psi

Allowable Stress, Bearing, op

29,970 psi

Allowable Stress, Bending, o},

22,201 psi

Allowable Stress, Weld Shear, tgjowable

13,320 psi

Allowable Stress set to 1/3 Sy per ASME B30.20 | No
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Summary Values

Required Lift Pin Diameter, dreqq | 0.8041"

Required Lug Thickness, treqq | 0.4472"

Lug Stress Ratio, cyaiio 0.32

Weld Shear Stress Ratio, 10 [0.83

Lug Design Acceptable
Local Stresses WRC 537 Unacceptable
Lift Forces

F,. = force on vessel at lug

20,014.2 :
:[ w }.<1_ z >: .(1_ 87.7067 >:13528|bf
cos(¢1) ) + x5 cos( —45) 87.7067-+80.2933 E—1

where 'x1" is the distance between this lug and the center of gravity

'X2' is the distance between the second lift lug and the center of gravity

Lug Pin Diameter - Shear stress

[2.F,
dreqd =
0o,

~ 213,528 - 0.8041"
- 7 - 13,320 - '
dye 0.8041
L. = 0.80 Acceptable
D, 1.0092
F,
(o = —_—
A
F,
~ 2.(025-7-D3)
13,528 SUS5 o
T 20257100022 0P
o 8,455
— = —_ = 0.63 Acceptable
o, 13,320

Lug Thickness - Tensile stress
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F,

tre d = -~
q (Ld — d) “O¢
oo 0.1752"
- (5.3648 —1.5) - 19980 :
treqd 0.1752
= = .2
; 062 0.28 Acceptable
F,
(o = —_
A
-_— Fv
- (Lg —d) -t
13,528
= = 5,600 psi
(5.3648 — 1.5) - 0.625
= - 5600 = 028 Acceptabl
or T 19980 - ' ceeptable
Lug Thickness - Bearing stress
t = F
reqd = Dp o,
13,528
= —_— = 0.4472"
1.0092-29,970
ty 0.4472
ead = = 072 Acceptable
t 0.625
F,
(e} =
Abearing
F,
Dp ! (t)
13,528
= # = 21,446 pSl
1.0092 - (0.625)
g 21,446
— = i = 0.72 Acceptable
Tp 29,970 P

Lug Thickness - Shear stress
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Fy
- og

treqd =

13,528
= 13,320

2-1.8516

~~

reqd 0.2742
t 0.625

13,528 _
2.0625-18516

T 5,845
oy 13,320

2. Lshear

= 0.44 Acceptable

2-t- Lshear

5,845 psi

= 044 Acceptable

Shear stress length (per Pressure Vessel and Stacks, A. Keith Escoe)

Lug Plate Stress

D
¢ = 5.2
d
_ 1.0092
= %
= 37.0049°
Lgpear = (H—-a2—-05-d)+05-D, - (1—cos(¢))

= (85—6—05-15)+05-1.0092 - (1 — cos(37.0049))
= 1.8516"

Lug stress tensile + bending during lift:

Een

Oratio = |:

Aten 4]

Men
Ny
Zbend * b

<1

= 13528

_ F, - cos(B) 6-|F, -sin(B) - Hght — F, - cos(8) - a1|
el

t’Lz'O'b

cos( —450) . [13,528-sin( —45.0) -6 — 13,528 - cos( — 450) - 0|

0.625 - 10 - 19,980 0.625 - 10% - 22,201

= 0.32

Weld Stress

Acceptable

Weld stress, tensile, bending and shear during lift:

Direct shear:

Shear stress at lift angle -45.00°; lift force = 13,528 Ib¢
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Agea = 2-(0.707) -ty - (L +1)
= 2.(0.707)-0.25- (10 +0.625) —3.7559 in>
Tt = Flug . COS('B)
Aweld
cos(—450) _ .
= 13,528 —_— —2,547 ps1
3.7559
Ts = Flug : sm(ﬁ)
Aveld
T i S i) M E7
3.7559
Ty = M - <
I
_ Fugsin(d)  Hoht -~ Fug-os(8) o
0707 -h-L-(3-t+1L)
_ 3 13,528 - sin( — 45.0) - 6 — 13,528 - cos( — 45.0) - (0)]
20.9891
= 8,203 psi
Tratio = \/(Tt +Tb) ’ +752

<1

Tallowable

V(2547 +8203) 4 (—2547) °
13,320
= 0.8 Acceptable

Pad Weld Stress, tensile, bending and shear during lift:
Direct shear:

Shear stress at lift angle -45.00°; lift force = 13,528 Ibs
Aweld = 2- (0707) ty _p- (Lp + Bp)

2-(0.707) - 0.25 - (15 +5) =707 in®

=1,353 psi

Ts = Flug .
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Ty = ME
I

5. Fuug sin(B) - Hght — Fiug - cos(8) - a1
0.707 - hy - L, - (3- W, +L,)

5. 113528 -sin( — 45.0) 6313 — 13528 - cos( —45.0) - (0)|
79.5375

= 2,278 psi

\/(Tt +7) 2 472

Tratio = <1
Tallowable
- \/ (1,353 +2,278) > +(—1,353) °
13,320
= 0.29 Acceptable
WRC 537 Analysis
Height (radial) 8.5"
Width (circumferential) | 0.625"
Length 10"
Fillet Weld Size: 0.25"
Located On Cylinder #2 (205" from right end)
Location Angle 0.00°
Reinforcement Pad
Thickness 0.313"
Width 5"
Length 15"
Weld Size 0.25"
Radial load, P, -9,565.53 Ibg

Circumferential moment, M | O Ibs-in

Circumferential shear, V¢ 0 Ibs

Longitudinal moment, M -60,387.2 Ib¢-in

Longitudinal shear, V| -9,565.53 Ibs
Torsion moment, M 0 Ibg-in
Internal pressure, P 0 psi

Mean shell radius, R, 48.1565"
Design factor 3

Maximum stresses due to the applied loads at the lug edge

R, 481565

Y=—=

T 0626 76.9273

C; =0.5625,C =225 in

Note: Actual lug % < %% = % used as this is the minimum ratio covered by WRC 537.
2 ) 2
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i

. . p. .
Local circumferential pressure stress = T = 0 psi

T PR
Local longitudinal pressure stress = =T = 0 psi

Maximum combined stress (P, + P, + Q) = 95,105 psi
Allowable combined stress (P, + P, + Q) = £3-S5 = £60,000 psi

WRC 537: The combined stress (P, +P,+Q) is excessive

Maximum local primary membrane stress (Pr) = 7,186 psi

Allowable local primary membrane stress (P;) = £15-S = 30,000 psi

The maximum local primary membrane stress (P| ) is within allowable limits.
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Figure Y B Ay A By By Cy Ci Dy Dy
3C* 16.6138 0.0346 0 0 0 0 5,272 | 5,272 | 5,272 | 5,272
4C* 14.4605 0.028 4,588 | 4,588 | 4,588 | 4,588 0 0 0 0
1C 0.2536 0.0206 0 0 0 0 37,144 |-37,144 | 37,144 | -37,144
2C-1 0.2106 0.0206 30,838 -30,838 | 30,838 |-30,838 0 0 0 0
3A* 0.4328 0.0185 0 0 0 0 0 0 0 0
1A 0.1041 0.0222 0 0 0 0 0 0 0 0
3B* 3.3057 0.0294 2,598 | 2,598 | -2,598 | -2,598 0 0 0 0
1B-1 0.0646 0.0245 50,573 -50,573 |-50,573 | 50,573 0 0 0 0

Pressure stress* 0 0 0 0 0 0 0 0
Total circumferential stress 88,597 |-74,225|-17,745| 21,725 | 42,416 |-31,872 | 42,416 | -31,872
Primary membrane circumferential stress*| 7,186 | 7,186 1,990 1,990 | 5,272 | 5,272 | 5,272 | 5,272
3C* 17.015 0.028 5,399 | 5,399 | 5,399 | 5,399 0 0 0 0
4C* 14.4985 0.0346 0 0 0 0 4,600 | 4,600 | 4,600 | 4,600
1C-1 0.2173 0.0292 31,832|-31,832| 31,832 |-31,832 0 0 0 0
2C 0.1734 0.0292 0 0 0 0 25,393 -25,393 | 25,393 | -25,393
4A* 0.7452 0.0185 0 0 0 0 0 0 0 0
2A 0.0619 0.0283 0 0 0 0 0 0 0 0
4B* 0.8647 0.0294 1,315 | 1,315 | -1,315 | -1,315 0 0 0 0
2B-1 0.0999 0.0339 56,559 |-56,559 | -56,559 | 56,559 0 0 0 0
Pressure stress* 0 0 0 0 0 0 0 0
Total longitudinal stress 95,105 -81,677 |-20,643 | 28,811 | 29,993 -20,793 29,993 |-20,793
Primary membrane longitudinal stress* 6,714 | 6,714 | 4,084 | 4,084 | 4,600 | 4,600 | 4,600 | 4,600
Shear from M, 0 0 0 0 0 0 0 0
Circ shear from V, 0 0 0 0 0 0 0 0
Long shear from V| 0 0 0 0 1,698 | 1,698 | -1,698 | -1,698
Total Shear stress 0 0 0 0 1,698 | 1,698 | -1,698 | -1,698
Combined stress (P +P,+Q) 95,105 -81,677 |-20,643 | 28,811 | 42,644 |-32,126 | 42,644 | -32,126

* denotes primary stress.

Maximum stresses due to the applied loads at the pad edge

R, _ 481565

T ~ 0313

= 153.8546

Cy =2.75,C, =775 in

Local circumferential pressure stress

Local longitudinal pressure stress =

pP. 4 .
———— =0 psi

2.-T

P-R;
T =0

psi

Maximum combined stress (P, + P, + Q) = 73,718 psi
Allowable combined stress (P, +P, +Q) = 3-S5 = +60,000 psi

WRC 537: The combined stress (P, +P,+Q) is excessive (at pad edge)

Maximum local primary membrane stress (Pr) = 22,045 psi

Allowable local primary membrane stress (P;) = +£15-5 = £30,000 psi

The maximum local primary membrane stress (P ) is within allowable limits.
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Figure Y B Ay A By By Cy Ci Dy Dy
3C* 8.958 0.1354 0 0 0 0 5,685 | 5,685 | 5,685 | 5,685
4C* 22.463 0.1124 14,255 14,255 | 14,255 | 14,255 0 0 0 0
1C 0.077 0.086 0 0 0 0 45,100 [-45,100 | 45,100 | -45,100
2C-1 0.0506 0.086 29,653 |-29,653 | 29,653 |-29,653 0 0 0 0
3A* 5.8476 0.0807 0 0 0 0 0 0 0 0
1A 0.0867 0.0874 0 0 0 0 0 0 0 0
3B* 15.645 0.1139 7,790 | 7,790 | -7,790 | -7,790 0 0 0 0
1B-1 0.0269 0.0939 22,020 (-22,020|-22,020 | 22,020 0 0 0 0

Pressure stress* 0 0 0 0 0 0 0 0
Total circumferential stress 73,718 |-29,628 | 14,098 | -1,168 |50,785|-39,415|50,785-39,415
Primary membrane circumferential stress* | 22,045 | 22,045 | 6,465 | 6,465 | 5,685 | 5,685 | 5,685 | 5,685
3C* 11.0758 0.1124 7,029 | 7,029 | 7,029 | 7,029 0 0 0 0
4C* 21.2459 0.1354 0 0 0 0 13,483 13,483 (13,483 13,483
1C-1 0.0582 0.1165 34,117 | -34,117 | 34,117 | -34,117 0 0 0 0
2C 0.0329 0.1165 0 0 0 0 19,289 (-19,289 19,289 [-19,289
4A* 9.8589 0.0807 0 0 0 0 0 0 0 0
2A 0.0346 0.1059 0 0 0 0 0 0 0 0
4B* 6.4549 0.1139 5,614 | 5,614 | -5614 | -5,614 0 0 0 0
2B-1 0.0266 0.1178 17,318 |-17,318|-17,318 | 17,318 0 0 0 0
Pressure stress* 0 0 0 0 0 0 0 0
Total longitudinal stress 64,078 -38,792| 18,214 |-15,384 | 32,772 -5,806 |32,772| -5,806
Primary membrane longitudinal stress* | 12,643 | 12,643 | 1,415 1,415 [13,483| 13,483 |13,483| 13,483
Shear from M, 0 0 0 0 0 0 0 0
Circ shear from V, 0 0 0 0 0 0 0 0
Long shear from V 0 0 0 0 986 | 986 | -986 | -986
Total Shear stress 0 0 0 0 986 986 -986 -986
Combined stress (P +P,+Q) 73,718 |-38,792| 18,214 |-15,384 | 50,839 | -39,444 | 50,839 | -39,444

* denotes primary stress.
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Lifting Lug #2 (See Alternative Caic)

Geometry Inputs

A4 K
t
twp élv:j

e k- Bp -
Attached To Cylinder #4
Material 304/304L
Orientation Longitudinal
Distance of Lift Point From Datum 42"
Angular Position 0°
Length, L 10"
Height, H 8.5"
Lug Radius, R 2.5"
Thickness, t 1"
Hole Diameter, d 1.5"
Pin Diameter, Dp 0.9376"
Distance from Load to Shell or Pad, a; |6"
Load Angle Normal to Vessel, 45°
Load Angle from Vertical, ¢ 45°

Welds
Size, t, 0.25"
Reinforcement Pad

Width, B, 5"
Length, L, 15"
Thickness, t, 0.313"
Weld Size, tWp 0.25"

Intermediate Values

Load Factor 1.5000
Vessel Weight (new, incl. Load Factor), W 20,014.2 b
Lug Weight (new), Wiyg 23.11b
Distance from Center of Gravity to this lug, x4 80.2933"
Distance from Center of Gravity to second lug, x» |87.7067"
Allowable Stress, Tensile, ot 19,980 psi
Allowable Stress, Shear, og 13,320 psi
Allowable Stress, Bearing, Sp 29,970 psi
Allowable Stress, Bending, o}, 22,201 psi
Allowable Stress, Weld Shear, tgjowable 13,320 psi
Allowable Stress set to 1/3 Sy per ASME B30.20 | No
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Summary Values

Required Lift Pin Diameter, dreqq | 0.8404"

Required Lug Thickness, treqq | 0.5259"

Lug Stress Ratio, cyaiio 0.22

Weld Shear Stress Ratio, 1t 0.84

Lug Design Acceptable
Local Stresses WRC 537 Unacceptable
Lift Forces

F,. = force on vessel at lug

20,014.2 )
:[ w }.<1_ z >: _(1_ 80.2933 ):14777|bf
cos(¢1) ) + ) cos(45) 80.2933+87.7067 Ea—"t

where 'x1" is the distance between this lug and the center of gravity

'X2' is the distance between the second lift lug and the center of gravity

Lug Pin Diameter - Shear stress

[2.F,
dreqd =
0o,

_ 214,777 - o.8404"
- 7+ 13,320 T
dye 0.8404
“@ - = 0.90 Acceptable
D, 0.9376
F,
(o = —_—
A
F,
T 2-(025-7-D})
14,777 L0709 o
T 2.(025-7-093762) e
o 10,702
— = —_ = 0.8 Acceptable
o 13,320

Lug Thickness - Tensile stress
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treqd

o~

reqd

F,
(Ld —d) “O¢

14,777

(5.3648 — 1.5) - 19,980

0.1914

F,
A

F,
(La —d) -t

14,777
(5.3648 — 1.5) - 1

3,823
19,980

Lug Thickness - Bearing stress

treqd

~~

reqd

14,777 _
0.9376-29.970

0.5259
1

F,

Abearing

F,
Dp (t)

14,777
0.9376 - (1)

15,761
29,970

Lug Thickness - Shear stress

= 0.1914"
= 0.19 Acceptable
= 3,823 psi
= 0.19 Acceptable
0.5259"
0.53 Acceptable
15,761 psi
0.53 Acceptable
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Fy

- og

treqd =
q [ R—
2. Lshear

14,777

= 13320 = 0.3028"
2-1.8319

~~

Te 0.3028
tqd = - = 0.30 Acceptable

F,

Ashear

F,
2-t- Lshear

- W 4083 pi
2-1.18319

T 4,033

- = 13320 = 0.3 Acceptable

Shear stress length (per Pressure Vessel and Stacks, A. Keith Escoe)

D,

d

©
1}

55 -

0.9376
15

= 55 -

= 343747

Laesr =  (H—a2-05-d)+05-D, - (1—cos($))
= (85—6—05-15)+05-0.9376 - (1 — cos(34.3774))
= 1.8319"

Lug Plate Stress

Lug stress tensile + bending during lift:
F‘ten :| + |: Mbend

Aten 4]

Oratio = |: i| S 1

Zbend * b

<1

_ F, - cos(B) 6 |F, -sin(B) - Hght — F,. - cos(B) - a1 |
[t-wat ]+[ t-Ly-oy

0s(450) o [147T77 sin(450) -6 — 14777 - cos(45.0) -]

= 14,777 -
1-10 -19,980 1-102 - 22,201

= 0.22 Acceptable

Weld Stress
Weld stress, tensile, bending and shear during lift:
Direct shear:

Shear stress at lift angle 45.00°; lift force = 14,777 Ibs
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Agad

Ts =

Ty =

Tratio =

2-(0.707) -ty - (L +1)

2-(0.707) - 025 - (10 +1) —3.8885 in?

cos(B)

I lug *
g 4
weld

a7 S0 o6 psi
3.8885

=2,687 psi

3 Fyg -sin(B) - Hght — Fyg - cos(8) - aq
0707 -h-L-(3-t+L)

5, [14777 5in(45.0) -6 — 14777 - c05(45.0) - (0)|

22.9775
8,185 psi

\/(Tt +1) % 472

Tallowable

<1

/(2687 +8185) -+ (2687) °
13,320
0.84 Acceptable

Pad Weld Stress, tensile, bending and shear during lift:

Direct shear:

Shear stress at lift angle 45.00°; lift force = 14,777 Ibg

Aweld

Ts =

2-(0.707) -ty _p- (L, +B,)

2-(0.707) - 0.25 - (15 + 5) =707 in®

cos(p)

I lug *
g 1
weld

14,777 - M =1,478 psi
7.07

14,777 . ———_  =1,478 psi
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Ty = ME
I

5. Fuug sin(B) - Hght — Fiug - cos(8) - a1
0.707 - hy - L, - (3- W, +L,)

5 [14777 5in(45.0) -6.313 — 14777 - cos(45.0) - (0)

79.5375
= 2,488 psi
Tratio = \/(Tt +7) P <1
Tallowable
- \/ (1478 +2,488) * + (1,478) °
13,320
= 0.32 Acceptable

WRC 537 Analysis

Height (radial) 8.5"

Width (circumferential) | 1"

Length 10"

Fillet Weld Size: 0.25"

Located On Cylinder #4 (37" from right end)
Location Angle 0.00°

Reinforcement Pad

Thickness 0.313"

Width 5"

Length 15"

Weld Size 0.25"

Radial load, P, -10,448.71 Ibg

Circumferential moment, M | O Ibs-in

Circumferential shear, V¢ 0 Ibs

Longitudinal moment, M 65,962.7 Ib¢-in

Longitudinal shear, V| 10,448.71 Ibs
Torsion moment, M 0 Ibg-in
Internal pressure, P 0 psi

Mean shell radius, R, 48.1565"
Design factor 3

Maximum stresses due to the applied loads at the lug edge

R, 481565

V== g = 169273
C; =075,Cy =3 in
c, 1¢6 1 I - .
Note: Actual lug R < 10 "1 used as this is the minimum ratio covered by WRC 537.
2 ) 2
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i

. . p. .
Local circumferential pressure stress = T = 0 psi

T PR
Local longitudinal pressure stress = =T = 0 psi

Maximum combined stress (P, + P, + Q) = 80,267 psi
Allowable combined stress (P, + P, + Q) = £3-S5 = £60,000 psi

WRC 537: The combined stress (P, +P,+Q) is excessive

Maximum local primary membrane stress (Pr) = 7,901 psi

Allowable local primary membrane stress (P;) = £15-S = 30,000 psi

The maximum local primary membrane stress (P| ) is within allowable limits.
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Figure Y B Ay A By By Cy Ci Dy Dy
3C* 15.9366 0.0461 0 0 0 0 5,524 | 5,524 | 5,524 | 5,524
4C* 14.525 0.0374 5,034 | 5,034 | 5,034 | 5,034 0 0 0 0
1C 0.2299 0.0274 0 0 0 0 36,784 |-36,784 | 36,784 | -36,784
2C-1 0.1816 0.0274 29,046 |-29,046 | 29,046 | -29,046 0 0 0 0
3A* 0.6479 0.0247 0 0 0 0 0 0 0 0
1A 0.1036 0.0296 0 0 0 0 0 0 0 0
3B* 4.453 0.0392 -2,867 | -2,867 | 2,867 | 2,867 0 0 0 0
1B-1 0.0621 0.0327 -39,827 | 39,827 | 39,827 | -39,827 0 0 0 0

Pressure stress* 0 0 0 0 0 0 0 0

Total circumferential stress -8,614 | 12,948 | 76,774 |-60,972 42,308 | -31,260 | 42,308 | -31,260

Primary membrane circumferential stress*| 2,167 | 2,167 | 7,901 7,901 | 5,524 | 5,524 | 5,524 | 5,524
3C* 16.4487 0.0374 5,701 | 5,701 | 5,701 | 5,701 0 0 0 0

4C* 14.6291 0.0461 0 0 0 0 5,071 | 5,071 | 5,071 | 5,071
1C-1 0.1893 0.0389 30,284 |-30,284 | 30,284 | -30,284 0 0 0 0

2C 0.1474 0.0389 0 0 0 0 23,575 |-23,57523,575 | -23,575
4A* 1.2263 0.0247 0 0 0 0 0 0 0 0
2A 0.0605 0.0378 0 0 0 0 0 0 0 0
4B* 1.2109 0.0392 -1,509 | -1,509 | 1,509 | 1,509 0 0 0 0
2B-1 0.0922 0.0452 -42,773| 42,773 | 42,773 |-42,773 0 0 0 0
Pressure stress* 0 0 0 0 0 0 0 0

Total longitudinal stress -8,297 | 16,681 | 80,267 |-65,847 | 28,646 | -18,504 | 28,646 | -18,504

Primary membrane longitudinal stress* 4,192 | 4,192 | 7,210 | 7,210 | 5,071 5,071 | 5,071 5,071

Shear from M, 0 0 0 0 0 0 0 0
Circ shear from V, 0 0 0 0 0 0 0 0
Long shear from V| 0 0 0 0 -1,391| -1,391 | 1,391 | 1,391
Total Shear stress 0 0 0 0 -1,391 | -1,391 | 1,391 1,391
Combined stress (P +P,+Q) -8,614 | 16,681 | 80,267 |-65,847 | 42,448 |-31,410 42,448 |-31,410

* denotes primary stress.

Maximum stresses due to the applied loads at the pad edge

R, _ 481565

T ~ 0313

= 153.8546
Cy =2.75,C, =775 in

i

. . P-R
Local circumferential pressure stress = T =0 psi

P-R;
Local longitudinal pressure stress = =T - 0 psi

Maximum combined stress (P, + P, + Q) = 80,525 psi
Allowable combined stress (P, +P, +Q) = 3-S5 = +60,000 psi

WRC 537: The combined stress (P, +P,+Q) is excessive (at pad edge)

Maximum local primary membrane stress (Pr) = 24,081 psi

Allowable local primary membrane stress (P;) = +£15-5 = £30,000 psi

The maximum local primary membrane stress (P ) is within allowable limits.
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Figure Y B Ay A By By Cy Ci Dy Dy
3C* 8.958 0.1354 0 0 0 0 6,210 | 6,210 | 6,210 | 6,210
4C* 22.463 0.1124 15,5672 | 15,572 | 15,572 15,572 0 0 0 0
1C 0.077 0.086 0 0 0 0 49,264 | -49,264 | 49,264 | -49,264
2C-1 0.0506 0.086 32,391 -32,391 32,391 -32,391 0 0 0 0
3A* 5.8476 0.0807 0 0 0 0 0 0 0 0
1A 0.0867 0.0874 0 0 0 0 0 0 0 0
3B* 15.645 0.1139 -8,509 | -8,509 | 8,509 | 8,509 0 0 0 0
1B-1 0.0269 0.0939 -24,053 | 24,053 | 24,053 | -24,053 0 0 0 0

Pressure stress* 0 0 0 0 0 0 0 0
Total circumferential stress 15,401 | -1,275 | 80,525 |-32,363 | 55,474 |-43,054 | 55,474 | -43,054
Primary membrane circumferential stress*| 7,063 7,063 |24,081| 24,081 | 6,210 | 6,210 | 6,210 | 6,210
3C* 11.0758 0.1124 7,678 | 7,678 | 7,678 | 7,678 0 0 0 0
4C* 21.2459 0.1354 0 0 0 0 14,728 | 14,728 [ 14,728 | 14,728
1C-1 0.0582 0.1165 37,267 |-37,267 | 37,267 | -37,267 0 0 0 0
2C 0.0329 0.1165 0 0 0 0 21,070-21,07021,070|-21,070
4A* 9.8589 0.0807 0 0 0 0 0 0 0 0
2A 0.0346 0.1059 0 0 0 0 0 0 0 0
4B* 6.4549 0.1139 -6,133 | -6,133 | 6,133 | 6,133 0 0 0 0
2B-1 0.0266 0.1178 -18,917 | 18,917 [ 18,917 | -18,917 0 0 0 0
Pressure stress* 0 0 0 0 0 0 0 0
Total longitudinal stress 19,895 [-16,805 | 69,995 |-42,373 | 35,798 | -6,342 | 35,798 -6,342
Primary membrane longitudinal stress* 1,545 1,545 [ 13,811 13,811 | 14,728 | 14,728 | 14,728 | 14,728
Shear from M, 0 0 0 0 0 0 0 0
Circ shear from V, 0 0 0 0 0 0 0 0
Long shear from V 0 0 0 0 -1,077 | -1,077 | 1,077 | 1,077
Total Shear stress 0 0 0 0 -1,077 | -1,077 | 1,077 | 1,077
Combined stress (P +P,+Q) 19,895 | -16,805 | 80,525 | -42,373 | 55,533 | -43,086 | 55,533 | -43,086

* denotes primary stress.
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Liquid Level bounded by Ellipsoidal Head #2

ASME Section VIII Division 1, 2023 Edition

Location from Center Line (in) 54.313

Operating Liquid Specific Gravity 1
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Tate Metalworks

§4.75 60.00

Dia=95.63 (20475

60.25

COMPRESS Pressure Vessel Design Calculations

Item: Paper Machine Bulk Oil Storage Tank
Vessel No: 24-018-01
Customer: WestRock Seminole
Contract: Project Design
Designer: NJB
Date: 12/12/2024

Middle Saddle Design
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Middle Saddle

ASME Section VIl Division 1, 2023 Edition

Saddle Material

SA-240 304

Saddle Construction

Centered web

Design
Pressure

Welded to Vessel Yes
Saddle Allowable Stress, Sg 20,000 psi
Saddle Yield Stress, Sy 30,000 psi
Foundation Allowable Stress 1,658 psi

Left Saddle Right Saddle

Operating & New 3.62 psi
Operating & Corr 3.62 psi
Test 3.62 psi

Right saddle distance to datum 63"
Tangent To Tangent Length, L 208.75"
Saddle separation, Lg 126"
Vessel Radius, R 48.313"
Tangent Distance Left, A 17.75"
Tangent Distance Right, A, 65"
Saddle Height, Hg 60.25"
Saddle Contact Angle, 0 164°
Web Plate Thickness, tg 0.625"
Base Plate Length, E 84.4"
Base Plate Width, F 12"
Base Plate Thickness, ty, 0.5"
Number of Stiffening Ribs, n 5
Largest Stiffening Rib Spacing, d; 20.725"
Stiffening Rib Thickness, t,, 0.5"
Saddle Width, b 8"

Material SA-240 304 (1I-D p. 92, In. 14)

Impact Tested No
Normalized No
Fine Grain Practice No
PWHT No
Design MDMT 0°F

Thickness, tp 0.313"
Width, W, 15"
Contact Angle, 0, 180°

Material
Bolt Allowable Shear 15,000 psi
Description 1.125" series 8 threaded
Corrosion on root 0"
Anchor Bolts per Saddle 4
Base coefficient of friction, p 0.45
Hole Diameter 1.5"
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Slotted Hole in Which Saddle

Right Saddle

Slotted Hole Length

Stiffening Rings

1.5"

Material SA-240 304
Description 1/2x4.5 Flat Bar

Location outside shell
Number of Rings 1
Distance from Center of Saddle 0"
Max Depth to Thickness Ratio 12
Corrosion 0"
Also Acts as Vacuum Ring No

Left Saddle | Right Saddle

Operating, Corroded

21,494 1b 46,886 Ib

Operating, New

22,583 Ib 48,047 Ib

Hydrotest

22,510 1b 48,120 Ib

Weight of Saddle Pair

1,840 Ib

(1) Saddle calculations are based on the method presented in "Stresses in Large Cylindrical Pressure Vessels on Two Saddle
Supports" by L.P. Zick.

UHA-51 Material Toughness Requirements Right Saddle Wear Plate

3.6248.125 .
b= 20,000 - 0.85 — 0.6 - 3.62 o 0.0103
-E” .0103-0.
Stress ratio = b = 0010308 0.0464
t, —c 0.313—-0.125
1,037 -1
t tio longitudinal = ——— =
Stress ratio longitudin 20,0001 0.0518

Impact test exempt per UHA-51(g) (coincident ratio = 0.0464)

Rated MDMT =

|-320°F

Material is exempt from impact testing at the Design MDMT of O°F.

UHA-51 Material Toughness Requirements Left Saddle Wear Plate

j 3.62-48.125 B 0.0103"
t, - B 0.0103-0.85
o B ~ 0464
Stress ratio t,—c 0.313-0.125 noe
. ot 979-085 0.049
ress ratio longitudinal = 20,000-0.85 - .

Impact test exempt per UHA-51(g) (coincident ratio = 0.0464)

Rated MDMT =

[-320°F

Material is exempt from impact testing at the Design MDMT of 0°F.

2/10



Stress Summary

Bending + pressure between saddles | Bending + pressure at the saddle
(psi) (psi)
Load Condition Saddle
S, allow S, allow S, allow S, | allow
*) (+) (8) (O] +) (+) ) )
Right Saddle 634 24,000 | 356 | 9,403
Operating & New -82 20,400 -359 9,403
Left Saddle 279 24,000 1 9,403
Seismic
Right Saddle 1,037 | 24,000 | 573 | 7,679
Operating & Corr -118 20,400 -582 7,679
Left Saddle 466 24,000 2 7,679
Right Saddle 627 24,000 | 350 | 9,403
Operating & New -71 20,400 -349 9,403
Left Saddle 279 24,000 1 9,403
Right Saddle 1,026 | 24,000 | 563 | 7,679
Wind | Operating & Corr -102 20,400 -565 7,679
Left Saddle 465 24,000 2 7,679
Right Saddle 627 27,000 | 350 | 9,843
Test -66 22,950 -344 9,843
Left Saddle 279 27,000 1 9,843
Right Saddle 627 20,000 | 350 | 7,836
Operating & New -63 17,000 -341 7,836
Left Saddle 279 20,000 1 7,836
Weight
Right Saddle 1,026 | 20,000 | 563 | 6,399
Operating & Corr -88 17,000 -552 6,399
Left Saddle 465 20,000 2 6,399

Load

Condition

Saddle

Tangential
shear (psi)

Splitting (psi)

Stiffener ring stress (psi)

Stress Summary

S3 | allow | Se

allow

S7
(shell)

allow
(+-)

S; allow
(ring) | (+/)

Seismic

Operating & New

Right Saddle

55816,000 | 1.246

13,333

6,022

30,000

-23,734 30,000

Left Saddle

292116,000| 589

13,333

3,140

30,000

-11,225 30,000

Operating & Corr

Right Saddle

912]16,000( 1,215

13,333

10,667

30,000

-27.550 30,000

Left Saddle

456 (16,000 | 561

13,333

5,423

30,000

-12,717 | 30,000

Wind

Operating & New

Right Saddle

53616,000 1,209

13,333

5,862

30,000

-23,041 30,000

Left Saddle

283(16,000| 574

13,333

3,075

30,000

-10,943 30,000

Operating & Corr

Right Saddle

877(16,0001,181

13,333

10,388

30,000

-26,760 | 30,000

Left Saddle

443116,000| 548

13,333

5,314

30,000

-12,409 30,000

Test

Right Saddle

522121,6001,193

27,000

5,790

27,000

-22,726 | 27,000

Left Saddle

271(21,600| 560

27,000

3,012

27,000

-10,669 | 27,000

Weight

Operating & New

Right Saddle

513116,000| 1,182

13,333

5,742

30,000

-22,520 30,000

Left Saddle

267|16,000| 555

13,333

2,993

30,000

-10,585 30,000

Operating & Corr

Right Saddle

83816,000| 1,153

13,333

10,169

30,000

-26,140 | 30,000

Left Saddle

417(16,000| 529

13,333

5,164

30,000

-11,983 30,000
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Seismic base shear on vessel

Vessel is assumed to be a rigid structure.

Method of seismic analysis

ASCE 7-22 ground supported

Vertical seismic accelerations considered

Yes

Importance factor, Ig

1

Site Class D
Spectral response acceleration at short periods, Sg (%) 16%
Spectral response acceleration at 1 second period, S1 (%g) 6.3%
Adjusted spectral response acceleration at short periods, Sys (%9) 20%
Adjusted spectral response acceleration at 1 second period, Sy (%9) | 13%
Risk Category (Table 1.5-1) I
Hazardous, toxic, or explosive contents No
Equations

2
Sps = 3 Sus

2
Sp1 = 3/ S
F,=03-Sps -W -I -07

Results

2
Sps = (§> -02 0.1333

2
Spr = <§> -0.13 0.0867
Seismic Design Category (Section 11.6) B

Corroded
F,=03-0.1333 -68,380 - 1-0.7 1,914.64 Ib¢
New

F,=03-01333-70,630 -1-0.7 1,977.64 Ibs
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Saddle reactions due to weight + seismic

V, = vertical seismic force acting on the saddle
V = horizontal seismic shear acting on the saddle (worst case if not slotted)
Seismic longitudinal reaction, Q
Seismic transverse reaction, Q;
Equations
_V-H, v
Ql - Ls + W
0, - V.- H, v
""R,-Sn06 /2
Q =W + max [Q:,Qi]
Results
Q= 1’977(;4% +0.14 - 0.1333 - 48,047 1,842.53 bt
; 1,345.32-60.25
Right Saddle |, _ : +0.14 -0.1333 - 48,047 | 2,591.08 Iby
48.313 - Sin(164 / 2)
Q = 48,047 + max [2,591.08,1,842.53] 50,638.08 Ib¢
Operating & New
1,977.64-60.25
Q="— 7 +0.14 - 0.1333 - 22,583 1,367.21 Ibt
632.32-60.25
Left Saddle |, — : +0.14-0.1333 - 22,583 | 1,217.86 b
48313 -Sin(164 / 2)
Q =22,583 + max [1,217.86,1,367.21] 23,950.21 Ib¢
1,914.64-60.25
Q= ——p—— +0.14-0.1333 - 46,33 1,790.74 Ibg
i 1,312.81-60.25
Right Saddle|, _ : 4014 -0.1333 - 46,886 | 2,528.47 Ibg
48.313 - Sin(164 / 2)
Q = 46,886 + max [2,528.47,1,790.74] 49,414 47 Ib¢
Operating & Corr
1,914.64-60.25
Q= ——p—— +014:01333 21,494 1,316.75 Ibt
601.83-60.25
Left Saddle |, — , 40.14-0.1333 - 21,494 | 1,159.13 Ibg
48.313 - Sin(164 / 2)
Q = 21,494 + max [1,159.13,1,316.75) 22,810.75 Ibs
Saddle reactions due to weight + wind
Wind longitudinal reaction, Qy
Wind transverse reaction, Q;
Wind pressure, Py, [20.4277 psf
Equations
Ve =Py - Kq-G - (C f(shent) - (Projected shell area) + C'fsaqaie) - (Projected saddle a.rea))
C(shenty - 7 B2 .
Vwe =Py -Kyq-G - — + Cf(saddte) - (Projected saddle area)
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 Vu-H,
" R,-Sin(6 / 2)

or

Vwe : Hs

Q= I

Q :W+ nax [Qt:Ql]

Results
Viw = 2043 -0.95 - 0.85 - (0.53 - 98.5558 + 2 - 0.6632) 883.51 Ibg
05 - -48.313 2
Vi = 2043 -0.95 - 0.85 - (”T 4o 12.7984> 842.23 Iby
. 883.5160.25
Right Saddle | Q, — : 1,112.63 Ibg
43313 - Sin(164 / 2)
|- 52236025 402.73 Iby
126
Q = 48,047 + max [1,112.63,402.73] 49,159.63 Ib
Operating & New
Viw = 2043 -0.95 - 0.85 - (0.53 - 66.9152 + 2 - 0.6632) 606.89 Ibs
05 - -48.313 2
Vige = 2043 - 0.95 - 0.85 - (”T 1. 12.7984> 842.23 lbs
606.89-60.25
Left Saddle |Q, = : 764.27 Ibs
43313 -Sin(164 / 2)
| 23603 402,75 Iy
126
Q = 22,583 + max [764.27,402.73] 23,347.27 Iby
Viw = 2043 -0.95 - 0.85 - (0.53 - 98.5558 + 2 - 0.6632) 883.51 Ibs
05 -7 - 48313 ?
Ve =20.43-0.95 - 0.85 - (FT +2- 12.7984) 842.23 Ibg
. 883.51-60.25
Right Saddle | Q, — : 1,112.63 Iby
43313 - Sin(164 / 2)
| 4336025 402.73 by
126
Q = 46,886 + max [1,112.63,402.73] 47,998.63 Iby
Operating & Corr
Viw = 2043 -0.95 - 0.85 - (0.53 - 66.9152 + 2 - 0.6632) 606.89 Ibg
05 - -48.313 2
Vi — 2043095 - 085 - (”T 1o 12.7984> 842.23 Iby
606.89-60.25
Left Saddle |Q, — 764.27 Ib
43313 - Sin(164 / 2)
|- 52236025 402.73 Iby
126
Q = 21,494 + max [764.27,402.73] 22,258.27 Iby
Vi = 6.74-0.95 - 0.85 - (0.53 - 98.5558 + 2 - 0.6632) 291.56 Ibg
0.5 -7 -48.313
Vo = 6.74-0.95 - 085 - (”T 42 12.7984) 277.94 b
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291.56-60.25

Right Saddle | Q, = 367.17 Ib
9 Q= 15313 -Sm(162 / 2) f
| 2rT946025 132.9 I
126
Q = 48,120 + max [367.17,132.9] 48,487.17 Ibs
Test
Vit = 6.74-0.95 - 0.85 - (0.53 - 66.9152 + 2 - 0.6632) 200.27 Ibs
05 - -48.313 2
Ve = 6.74-0.95 - 0.85 - (ﬂT +2- 12.7984) 277.94 Ibs
200.27-60.25
Left Saddle |Q, = : 252.21 Ibs
48313 -Sin(164 / 2)
L 277.94-60.25 132.9 Iby
126
Q =22510 + max [252.21,132.9] 22,762.21 Ibs

Longitudinal stress between saddles (Weight, Operating & Corr, left saddle loading and geometry govern)

j[3.K1.Q.(L / 12)  3.0.5947-21,494 - (208.75 / 12)

S =

=486 psi

7 -R%-¢ 748219 % -0.188

g PR ka1
P= % T 2.0a P

Maximum tensile stress St = Sq + Sy = 949 psi

Maximum compressive stress (shut down) S1; = S1 = 486 psi

Tensile stress is acceptable ( < §-E =17,000 psi)

Compressive stress is acceptable ( < S. = 6,399 psi)

Longitudinal stress at the right saddle (Weight, Operating & Corr)

L _2H o 2 H 2313 22419
e= g LA = 2T+ —
W B30 e b /i

YT T, T atossy | oove M

Bending moment at the right saddle:

2'HT'A7' A% R? *Hz
My=w \——+5 - —5

2-24.19 - 65 652 48313 2 —24.19 2
=W (et

— 7724732 b -in

M, K’ 7724732 -1 .
Sy = + > = 2 =563 psi
m-R* -1 m-48219 © - 0.188

o PR ses1%
P~ 9.t  2.0188 P

Maximum tensile stress Sy; = Sy + Sy = 1.026 psi

=241.0853 in

Maximum compressive stress (shut down) Sy = S, = 563 psi
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Tensile stress is acceptable ( < S =20,000 psi)

Compressive stress is acceptable ( < S. = 6,399 psi)
Tangential shear stress in the shell (right saddle, Seismic, Operating & Corr)

r

= 25,974.66 b

Qshem‘ :Q —w- <Ar+

2-24.19
=49,414.47 — 28893 - | 656 + ————

s K31 Qshear 0.3183-25,974.66
s =

_ — 912 psi
R-t 48.219-0.188 =1 psl

Tangential shear stress is acceptable ( <0.8-.5 = 16,000 psi)

Saddle splitting load (right, Seismic, Operating & New)

Area resisting splitting force = Web area + wear plate area
A, =H.g -ty +1t, - W, = 11124 - 0.625 + 0.313 - 15 = 11.6475 in?

Ks-Q  0.2865-50,638.08

S — =
6 A, 11.6475

=1,246 psi

2
Stress in saddle is acceptable ( < 3 -8, =13,333 psi)

Stiffener ring calculations, stress in shell (Seismic, Operating & Corr, right)

Ring moment of inertia: = 38 in?
Ring cross sectional area: A= 225 in2
Combined shell/ring inertia: = 728 in%

NA distance to shell extreme fiber: C1 = 1.7782 in
NA distance to ring extreme fiber: C2 = 2.9098 in

Hoop stress in shell: Sc= 927  psi
K;-Q K¢-Q-R-Cy
S = — S.
7 A + T +
0.2791-49,414.47 0.0243 - 49,414.47 - 48.219 - 1.7782 927
h 3.1314 + 7.2791 +
= 10,667 psi

Local stress in the shell is acceptable ( <1.5-S =30,000 psi)

Stiffener ring calculations, stress in ring (Seismic, Operating & Corr, right)

 K7:Q Ks-Q-R-Cy

S7 =

A I
0.2791-49,414.47 0.0243 - 49,414.47 - 48.219 - 2.9098
- 3.1314 B 7.2791
= -27,550 psi

Stress in the ring is acceptable ( < 1.5-5, = 30,000 psi)
Shear stress in anchor bolting, one end slotted

Maximum seismic or wind base shear = 1,977.64 Ib

Thermal expansion base shear =W - u = 48,96770.45 = 22,035.15 Iby
Corroded root area for a 1.125" series 8 threaded bolt = 0.728 in? ( 4 per saddle )
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Bolt shear stress = 22,085.15 = 7,567 psi
Toms.1.a vt

Anchor bolt stress is acceptable ( < 15,000 psi)

Shear stress in anchor bolting, transverse

Maximum seismic or wind base shear =1,977.64 Ib;

Corroded root area for a 1.125" series 8 threaded bolt =0.728 in* (4 per saddle )

Bolt shear stress = Lo7764 340 psi
T 0728.2.4 ps1

Anchor bolt stress is acceptable ( < 15,000 psi)

Web plate buckling check (Escoe pg 251)

Allowable compressive stress S = min(20,000 , 30,511) = 20,000 psi

K; n®-E 1.28 - 72 - 29E+06 )
= — = = 30,511 psi
d; 20.725
12-(1-03%) () 12-(1-032) - (222)
Allowable compressive load on the saddle
b — d; -t _ 20.725-0.625
T (dit)+2-ty-(b—1)  (20.725-0.625) +2-05- (8 —1)

Fy=n-(A,+2-b,-t,)-S, =5-(3.6875 +2-0.6492 - 0.625) - 20,000 = 449,897.22 Ib

Saddle loading of 51,558.08 Ibs is < Fy,; satisfactory.

Primary bending + axial stress in the saddle due to end loads (assumes one saddle slotted)

V-(H,—z,)-y Q 1977.64-(60.25 —33.4292) -4

%= T vy 1073

The primary bending + axial stress in the saddle < Sy = 20,000 psi; satisfactory.

Secondary bending + axial stress in the saddle due to end loads (includes thermal expansion, assumes one saddle slotted)

V-(Hi—z,)-y Q 2401279 (6025 —33.4292) -4

o= T A 107.3

The secondary bending + axial stress in the saddle < 2*S, = 60,000 psi; satisfactory.

Saddle base plate thickness check (Roark sixth edition, Table 26, case 7a)

where a = 20.725,b = 5.6875 in

L [Ba  [ssusesnt
"\ 15.5, 1520000 oo

The base plate thickness of 0.5 in is adequate.

Foundation bearing check

 Qmax 5155808
 F-E 12-844

Sy =51 psi

Concrete bearing stress < 1,658 psi ; satisfactory.

Slotted hole length (Process Industry Practices VEFV1100)

Ay = max [Ty — T |\ Tumy — M DM T[] = max [[70 — 150|,|70 — 0f] = 80°F
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Sy =2-Lg-oa-A; =2-126 - 8.8E-06 - 80 = 0.1774”

Actual slot length is greater than or equal to the minimum (1.5" = 0.1774"); satisfactory.
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3.0 Material Test Reports



Page 1 of 2
FORM U-2A MANUFACTURER'S PARTIAL DATA REPORT (ALTERNATIVE FORM)
A Part of a Pressure Vessel Fabricated by One Manufacturer for Another Manufacturer
As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIlI, Division 1
1. Manufactured and certified by BRIGHTON TRU-EDGE HEADS, 11861 MOSTELLER ROAD, CINCINNATI, OH 45241
(Name and address of Manufacturer)
2. Manufactured for TATE METAL WORKS, PO BOX 171, SPARTANBURG SC 29304
(Name and address of Purchaser)
3. Location of installation Unknown
(Name and address)
4, Type ELLIP HEAD 96" ID X 0.375" THK 1073801-1
[Description of vessel part (shell, two-piece head, tube bundle)] {Manufacturer's serial number) (CRN)
PO # 24018-00001 2024
(National Board number) (Drawing number) (Drawing prepared by) (Year built)
5. ASME Code, Section VIIi, Div. 1 2023 Edition
[Edition and Addenda, if applicable (date)] (Code Case number) [Special service per UG-120(d)]
6. Shell (a) Number of course(s): (b) Overall length
Course(s) Material Thickness Long. Joint (Cat. A) Circum. Joint (Cat. A, B, & C) Heat Treatment
No. Diameter Length Spec./Grade or Type Nom. Corr. | Type | Full, Spot, None | Eff. | Type | Full, Spot, None | Eff. | Temp. Time
Body Flanges on Shells
Bolting
Min How Washer Washer
No. Type ID OD |Flange Thk| Hub Thk Material Attached | Location Num & Size Bolting Material (OD, ID, Thk) Material
7. Heads: (a) SA240-304/304L (b)
(Material spec. number, grade or type) (H.T. - time & temp.) (Material spec. number, grade or type) (H.T. - time & temp.)
Location (Top, Thickness Radius Elliptical Conical Hemispherical Flat Side to Pressure Category A
Bottom , Ends) Min. Corm. Crown Knuckle Ratio Apex Angle Radius Diameter | Convex | Concave | Type Full, Spot, None | Eff.
(a) 0.313 2:1 1 FULL UNK.
(b)
Body Flanges on Heads
Bolting
Min How Washer Washer
Location Type ID OD  |Flange Thk| Hub Thk Material Attached Num & Size Bolting Material (0D, ID, Thk) Material
(@)
(b)
8. MAWP at max. temp. Min. design metal temp. at
(Internal) (External) (Internal) {External)
9. Impact test NO at test temperature of
[indicate yes or no and the component(s) impact tested]
10. Hydro., pneu., or comb. test pressure NONE Proof test
11. Nozzles, inspection, and safety valve openings:
Purpose Diameter Material Nozzle Thickness Reinforcement Attachment Details Location
(Inlet, Outlet, Drain, etc.)| No. | or Size Type Nozzle Flange Nom. Corr. Material Nozzle | Flange (Insp. Open.)
12. Identification of part(s)
Name of Part Quantity | Line No. Mfr's. Identification No. Mfr's Drawing No. CRN National Board No. Year Built
13. Supports: Skirt NO Lugs Legs Others Attached
(Yes or no) (Number) (Number) {Describe) {Where and how)

14. Remarks: NO DESIGN FUNCTION BY BRIGHTON TRU-EDGE HEADS. NO HYDRO TEST PERFORMED.




FORM U-2A Page 2 of 2

Manufactured By BRIGHTON TRU-EDGE HEADS, 11861 MOSTELLER ROAD. CINCINNATI, OH 45241

Manufacturer's Serial No. 1073801-1 CRN - National Board No. -

CERTIFICATE OF SHOP/FIELD COMPLIANCE

We certify that the statements made in this report are correct and that all details of material, construction, and workmanship of this pressure vessel part
conform to the ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1.

U or PRT VII-1 Certificate of Authorization nun 51,949 Expires 11/25/2024 l’/

Date 8-14-2024 Name BRIGHTON TRU-EDGE HEADS Signed e
(Manufacturer) ."/féepresentative)

CERTIFICATE OF SHOP/FIELD INSPECTION ’

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

The Hartford Steam Boiler Inspection and Insurance Company of e 1 Hartford, CT
have inspected the pressure vessel part described in this Manufacturer's Data Report on \é-—- \L{vd\*\ ,
and state that, to the best of my knowledge and belief, the Manufacturer has constructed this pressure vessel part in accordance with
ASME BOILER AND PRESSURE VESSEL CODE, Section VI, Division 1. By signing this certificate neither the Inspector nor his/her employer
makes any warranty, expressed or implied, concerning the pressure vessel part described in this Manufacturer's Data Report. Furthermore,
neither the Inspector nor histher employ; e in any manner for any personal injury or property damage or a loss of any kind arising
from or connected with this inspection.

Date %ﬂg . ai Signed Commissions \JQ][U\CL\

\&yﬁ%{i\msﬁmpr) (National Board\euthorized Inspector Commission number)
%Y




Page 1 of 2

FORM U-2A MANUFACTURER'S PARTIAL DATA REPORT (ALTERNATIVE FORM)
A Part of a Pressure Vessel Fabricated by One Manufacturer for Another Manufacturer
As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIil, Division 1

1. Manufactured and certified by BRIGHTON TRU-EDGE HEADS, 11861 MOSTELLER ROAD, CINCINNATI, OH 45241
(Name and address of Manufacturer)
2. Manufactured for TATE METAL WORKS INC, PO BOX 171, SPARTANBURG SC 29304
(Name and address of Purchaser)
3. Location of instaliation Unknown
(Name and address)
4, Type ELLIP HEAD 96" ID X 0.375" THK 1073802-1
[Description of vessel part (shell, two-piece head, tube bundle)) (Manufacturer's serial number) {CRN)
PO # 24018-00001 2024
(National Board number) (Drawing number) (Drawing prepared by) (Year built)
5. ASME Code, Section VI, Div. 1 2023 Edition
[Edition and Addenda, if applicable (date})] (Code Case number) [Special service per UG-120(d)]

6. Shell (a) Number of course(s): {(b) Overall length

Course(s) Material Thickness Long. Joint (Cat. A) Circum. Joint (Cat. A, B, & C) Heat Treatment
No. Diameter Length Spec./Grade or Type | Nom. Corr. | Type | Full, Spot, None | Eff. | Type | Full, Spot, None | Eff. | Temp. Time

Body Flanges on Shells

Bolting
Min How Washer Washer
No. Type ID OD |Flange Thk| Hub Thk Material Attached | Location Num & Size Bolting Material (OD, ID, Thk) Material
7. Heads: (a) SA240-304/304L (b)
(Material spec. number, grade or type) (H.T. - time & temp.) (Material spec. number, grade or type) (H.T. - time & temp.)
Location (Top, Thickness Radius Elliptical | Conical | Hemispherical Flat Side to Pressure Category A
Bottom , Ends) Min. Carr. Crown Knuckle Ratio Apex Angle Radius Diameter | Convex | Concave | Type | Full, Spot, None | Eff.
(a) 0.313 21 1 SPOT UNK.
(b}
Body Flanges on Heads
Bolting
Min How Washer Washer
Location Type ID OD |Flange Thk| Hub Thk Material Attached Num & Size Bolting Material (0D, ID, Thk) Material
(a)
(b)
8. MAWP at max. temp. Min. design metal temp. at
(internal) (External) (Internal) (External)
9. Impact test NO at test temperature of
[indicate yes or no and the component(s) impact tested]
10. Hydro., pneu., or comb. test pressure NONE Proof test
11. Nozzles, inspection, and safety valve openings:
Purpose Diameter Material Nozzle Thickness Reinforcement Attachment Details Location
(Inlet, Outlet, Drain, etc.)| No. | or Size Type Nozzle Flange Nom. Corr. Material Nozzle | Flange (Insp. Open.)
12. ldentification of part(s)
Name of Part Quantity | Line No. Mfr's. Identification No. Mfr's Drawing No. CRN National Board No. Year Built
13. Supports: Skirt NO Lugs Legs Others Attached
(Yes or no) (Number) (Number) (Describe) (Where and how)

14. Remarks: NO DESIGN FUNCTION BY BRIGHTON TRU-EDGE HEADS. NO HYDRO TEST PERFORMED.




FORM U-2A Page 2 of 2

Manufactured By BRIGHTON TRU-EDGE HEADS, 11861 MOSTELLER ROAD, CINCINNATI, OH 45241
Manufacturer's Serial No. 10738021 CRN - National Board No. -

CERTIFICATE OF SHOP/FIELD COMPLIANCE

We certify that the statements made in this report are correct and that all details of material, construction, and workmanship of this pressure ves:
conform to the ASME BOILER AND PRESSURE VESSEL CODE, Section VI, Division 1.

U or PRT VIII-1 Certificate of Authorization nun 51,949 Expires 11/25/2024 -
Date 8-14-2024 Name BRIGHTON TRU-EDGE HEADS Signed
(Manufacturer) (Rep?ﬁnative)

I

CERTIFICATE OF SHOP/FIELD INSPECTION
I, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and employed by
The Hartford Steam Boiler Inspection and Insurance Company of L Hartford, CT
have inspected the pressure vessel part described in this Manufacturer's Data Report on X*’ \U\ "Jl-u\ s
and state that, to the best of my knowledge and belief, the Manufacturer has constructed this preséure vessel part in accordance with
ASME BOILER AND PRESSURE VESSEL CODE, Section VI, Division 1. By signing this certificate neither the Inspector nor his/her employer
makes any warranty, expressed or implied, concerning the pressure vessel part described in this Manufacturer's Data Report. Furthermore,
neither the Inspector nor his/her employe! liable in any manner for any personal injury or property damage or a loss of any kind arising
from or connected with this inspection. \

/ Commissions N\I] ]t,{"[C\\

\Q h)ﬁgad"h\s_pector) (National Board\Authorized Inspector Commission number)

Date [y— 3\ Signed

\ N\



—_—
- 5/23/2024
# of Pls. 4
PLATE INSPECTION REPORT
Purchase Order #24018-00002 Job: !2401 8.01
Vendor: Phoenix Metal:s
lMaterial Size 0.313" X 60" X 305" Specification SAZ49-304I304£
Date ID#SD4L-4053
ID Suffix Pcs.|Heat# Slab/Lot# |MTR Accepted By |Material Accepted BUT-Thk. |Notes

A A4 | BEFD ;{f»f.ﬂsg/;?a';/ﬁ L | MLE [8-2724)|0.313




NORTH AMERICAN 6870 Highway 42 East
NAS STAINLESS METALLURGICAL TEST REPORT Ghent, KY 41045-9615
An Acerinox Group Company (502} 347-6000
! ificate: Mail To: Ship To: ) )
czztzm:? eogg_r,l E:%gg o1 PHOENIX METALS COMPANY PHOENIX METALS COMPANY Date: 4/23/ ZW Page: }
12420 MEANS COURT 12420 MEANS COURT
CHARLOTTE, NC 28278 CHARLOTTE, NC 2B278 Steel: 304/3‘y
Finish: HRAP
Your Order: 306419 // NAS Order: AN 1053821 01 Corrosion: ASTM A262/21;180Bend-0K

PRODUCT DESCRIPTIQN

TAINLESS STEEL COIL, HRAP; UNS 304 }3340

ASTM AZ40/23,R4B0/23,A666/23;ASME SA240/23,5n480/23,5A666/19
CHEM ONLY ON FOLLOWING ASTM: A276/17% 9/23,A484/23,A312/22a
CHEM ONLY ON FOLLOWING ASME: SA312/23,5AR479/23

AMS 5511K/5513J XMRK, MIL-5059D AMD3 (X CRN MEAS); MIL-4043B
NACE MRQO175/ISO 15156-3:2015 A, MRO103/07:QQRS766D-A X MAG PERM
MIN. SCLUTION ANNEAL TEMP 1500F, WATER QUENCHED

o /

i

REMAREKS :

Mat’l is Free of Mercury Contamination. No weld repairs.

EN 10204:2004 3.1; RoES 1, 2 & 3 Compliant

Material is Free of Radioactive Contamination

Steel Making Process:; EAF, AOD, & Ceont. Casting

Product Mfg.by a Quality Mgt.Sys. in Conf. w/ISO 9001
*Melted & Manufactured in the USA; Mat’l is DFARs Compliant

yd
[ Product/Tp #  coil #/ Thigkness idth Weight -------- Length———---- Mark  Pieces COMMODITY CODE 1
l 04BB9D A * 04BBSD A .3125 JGO.DOOO 15,580 COIL 239.30 2 1 270342 J
ANAB, ISO/IEC 17025, Certificate L2323

CHE M/I/C AL AN %;I: ¥YSI S/, CM(County of Melt) ES(Spain) US(United States) ZA{South Africa) JP{Japan)

Chemical Anal},}ifs per ASTM A751/20

Fi
REAT o ¢ s / s S cws /S mwy )/ wmos N s/ w1y e 3/ s s )
T 7 7 el 4 T 7
BB9D us .0199 18.2270 .5130 1.7815 .3645 0779 8.1025 .0b310 .0027
SI % /s
.3160
000 Ho, KL [R 2005~
MECHANICAL PROPERTIES : iy, .
T i : )
i o 5 UTs 20C .2% YS 20C ELONG % H Tail s .g 3 ; ] ]
o i . ar ai A1) 2 S '
Product ID $# Coil § ¢ r KSI KSI §-2" /ga Hard ENEEv ) D fé-‘: Ea)
ay
04BB2D A 04BR9D A FT 93.? 47.2'6/ 52.61 86.00 8%.00 2 -l
\ L
NAS hereby certifies that the analysis on this certification is correct. Based upon the results and the accuracy Technical -"/FD 0 // yrll il
of the test methods used, the material meets the specifications stated. These results relate only to the items Dept. Mgr. { - i

tested and this repert cannot be reproduced, except in its entirety, without the written approval of NAS.

DANIEL HARGETT 4/24/2024



5/23/2024,
# of Pls. 1
'PLATE INSPECTION REPORT
Purchase Order #24018-00002  Joh: 24018.01 B
| i A R
Vendor: Phoenix Metals
"1 Material Size 0.313" X 48" X 305" Specification SA240-304/304L
'Date ID#SDA4L-4052 | _I -
ID Suffix Pcs. |Heat# Slab/Lot# |MTR Accepted By [Material Accepted HUT-Thk. |Notes

v

P 7 = @ '”-!f B
A 1 B X B epe[D Y | NLE 164029 | 0.405




NORTH AMERICAN

6870 Highway 42 East
NAS L METALLURGICAL TEST REPORT e
An Acerinox Group Company (502)347-6000
Certificate: 914992 1 Mail To: Ship Ta: i .
r:i:t:m:?‘ t=_‘0305 4?)8 R PHOENIX METALS COMPANY LS 4/19724 e L
: 12420 MEANS COURT 12420 MEANS COQURT
CHARLOTTE, NC 28278 CHARLOTTE, NC 28278 Steel: 304L
Finish: HRAP
vour Order: 306177 NAS Order: AN 1053687 01 Corrosion: ASTM A262/21 A;180Bend-0

REMARKS :

TAINLESS STEEL COIL, HRAP; UN
fASTM A240/23,A480/23,A666/23 ;X
CHEM ONLY ON FQOLLOWING ASTM: A27%6/17,
CHEM ONLY ON FQLLOWING ASME: SAB12/

AMS 5511K XMRK; MIL-5059D AMD3 (X CRN MEAS); MIL-4043B
NACE MR0O175/1IS0 15156-3:2015 A, MR0103/07;008766D~A X MAG PERM
MIN. SOLUTION ANNEAL TEMP 1900F, WATER QUENRCHED

#

Mat’l is Free of Mercury Contamination., No weld repairs,
EN 10204:2004 3.1; RoHS 1, 2 & 3 Compliant

Material is Free of Radioactive Contamination

Steel Making Process: EAF, AOD,
Product Mfg.by a Quality Mgt.Sys.
*Melted & Manufactured in the USA; Mat’l is DFARs Compliant

& Cont. Casting
in Conf. w/ISO 9001

{ eproduct/Ip # Coil # Thickness/ Widgh Weight ------—- Length-------  Mark Pieces COMMODITY CODE 1
: 7

02BC4X A * D2BCAX A .3125 48.0000 15,480 COIL 297.20 1 1 907758 J

ANAB, ISO/IEC 17025, Certificate# L2323

CHEMICAL ANALYSIS CM(Country of Melt)

ES(Spain) US{United States) ZA(South Africa) JP{Japan)

Chemical i{nalysis per ASTM A751/20

| HEAT P

™/ ¢c s/ crRY cv ¥ My Y MO 3 N s/ ws/ e s/ s 3 )
,-/ 7 7 7 4 'l 7 rd 7
BC4X us 0144 137215 .4095 1.7280 .4325 .0724 8.0800 .0300 .0010
SI % /
.3965 #
., r
MECHANICAL PROPERTIES
s i UTS 20C .2% YS 20C ELONG % Hard Tail
Product ID # Coil # e T KSI KSI §-2" RB Hard
0ZBC4X 02BC4X A FT 94 .08 47,77 52.04 86.00 87.00 { o
S J/ Ty R O.No. 24 0fF-0¢402
Job No. 243
i No, SDYL- 4052 A
@2 .'
— LY
NAS hereby certifies that the analysis on this certification is correct. Based upon the results and the accuracy Technical *'/j J // ey Ii
of the test methods used, the material meets the specifications stated. These results relate only to the items Dept. Mgr. { o 1

tested and this report cannect be reproduced, except in its entirety, without the written approval of NAS.

CANIEL HARGETT 4/22/2024



O)L/O/ZS C)qf@f§f)

MATERIAL TEST CERTIFICATE (o451 A

Bac Hamlet, Luu Kiem Commune
JHuy Nguyen Dist, Hai Phong ,Vietram
CUSTOMER : ALLIED STAINLESS GROUP, INC, FELIX MR NG.: FO2308-008 Rev.0 “TEL ; +84 225 3692 194 (REP.)
PO. NO. : POEDB2! SPECIFICATION :  ASTM ALS2 F304/F304L-22 [~ / CERTIFICATE NO.: FV231020-010
MPS. NO. : N/A

ASME SA182 F304/F304L-2021ED - PAGE: 10F |

PROJIECT NAME : N/A

DAYE : 2023-10-20

Surveyor and satisfied in accordance with the above specification.

Yenslon Test *1 Impact Test
L]
Lot No. Slze. of Hardness e e
o Specimen Y5 1., E.L. R.A. Test Temp. °C
Description w3 | D JGL Natch amv |
Spec. mm | mm MPa % %o HBW ]
Qty Min. 12.5| 50 205 515 30 50 Min. Avq.
{EA) Max. 237
0 #150 SO RF_ 3N 561 ASSI3CMa2 | T |i25| S0 | 1372 589.2 56.4 745 [ 159,159
4L15R3 s e S :5 [_ﬁu_-g_-zz-_:: mmsaafrasaofeeccrezzzeep 22 Bl ANKP> snzcnscochonsarasesankozoemmosscchesmmozs
U TOTAL 561
Heat Treatment *4 Chemical Composition{%} *3
. (]
S : 1050°C x 2.0 hrs, WC Heat No. Spgc. C Si Mn P S N Cr | Mo | Cu v Nb | Al N
Min. 8.00 | 18.00
Max,| 0.03 ] 1.00 ] 2.00 |0.045}0.030( 13.00| 20.00 0.10

Remark AGB03 H_{0.027] 0.34 | 154 [0.040}0.021] 8.05 [18.31 0.09 B
- NACE MRD475/15015156-3 -2015 : HRC22 Max(=HB237)

- NACE MRO103-2015 Dimension & Visual PMI ur MY PT

- Country of Forging: VIET NAM

- IGC Tast : ASTM A262 Method E -> Passed

- No weld repair was performed. Accepted

- Free of Mercury contamination and no mercury bearing (ASME B16.5-2020) Aot bl I e

equipment was used during manufacturing,

Abbreviation / 5 P},.FCA,?\
*1. Tenslon Test : Y.S. = Yield Strength, T.5. = Tensile Strength, €.L. = Flongation, R.A. = Reduction of Ares, G.L. = Gauge Length{mm), D. = Diameter(@) _‘_',, Ty
* 2. Location : L = Lorgitudinal, Tr = Transverse, T = Tangential, R = Rudial l.‘.’:,*_‘- /,-
*3, Chemical Composition : H = Heat Analysis, P = Product Analysls Lt '.,‘Qi‘_"" A
¥4, Haat Treatmant : N = Normalized, A = Annesled, Q@ = Quanched, T = Tempered, § = Solution Treatad, S.R. = Stress Ralievad, A.C. = Alr Cooled, W.C. = Wata{ l‘," l& ooled =l
45, CE : C+Mn/6+4(Cr+Mo+V)/S+{NI+Cu)/15 [ TECH 2

'V‘\
. . N33 i Tin Bk
We hereby certify that the material herein has been tested, inspected M LD p«yeﬂ 2

Manager / QM. Team

FYIV-F-QM-027 {1)

am 1/
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CHANDAN STEEL LIMITED

(GOVY. OR INDIA RECOGNISED ZXFORT HOUSE)
LLETEE SUPR T DTy e )

ks 1M # 31 19 24, 45t H2, 142 (xp. Ares), LLDLC Cmbergasn,
Safedy Ab JET S AGLT, VAR - Lietrl, Lk - Wadaad, Culare - PIYE badls

Lh o) 2RO TIT AR RO

zand  .inis¥bsndmalrelrens

LY - NAARCCEN L

We.No, —
L. Rhabrs sae
INSPFECTION CERTIFICATE 3.1
ACCORDING TO EN 10204
Une M :;.p,: = Tesy Cantificale No t EXFAARIYTI4HE 01
ne Mecit Drive o.iz20e
#¢) Hox 3127 Oiare of locue pormery v
Clev#land 011 84143 L), No. E IS Sea (30
UsA tovonge NA & Date  LXFFZFZ3UTHA Lnd 30303000
ITEM DESCRIPTION
STAINLESS STEEL FORGED & FULLY MACHINED FLANGES y4
Q SR NO. ‘“Nfg:"s Heat No- P Bax Na. Wikgs Crade e / Procens Roule
q s AASTINE-AZ CH-H122¢ 100 2 26250 E304204 2" WINRE 150 LES 40 f
7 A4ILI0L-48 CH-10377 108 3 51996 304 3" WNEF IS0 LBS 40
> L. Madins
» ASILIS | cHmas 15 3 195,08 DML ¥ LJFE150 L8S e e )
13 ASS3L.48 CH-20847 &0 k4 24590 FIO&DML 37 SIWRE 15 LuS ST
i AMSIL-18 CH-19012 20 4 hes FI04304L 1" LJFE130 L85
CHEMICAL COMPOSITIDN {Weight %)
sA o | ARTICLE < st M r 5 o | me NI cu T | W | OTHeRs
] AAFL4OL-32 026 8 1.83 0080 b.o0a 10.50 - 8.046 - - a7 -
7 AdS10L-48 0.01% 042 1.63 Dodd B.Mm4 h ] &) . B.0% - - 9076
L] AdIZL-120 024 049 1™ 039 0.006 1840 - a7 - & 0068 o
13 Ad3IL-48 b.024 12 1.67 4001 0008 1828 - [.1:19 - - 0070
7 AR 16 &.024 042 .74 2479 s.00r 1840 - [ R+ - - oy -
MECHANICAL PROFERTIES
SR, NO, | AKTICLE 0.2% Yield Swrengih Tenille Sntg Eloagafi R fon of Aren Varduesd
M NO Nmo® Ry SNt () a Y {H.B.wW,)
3 A451401L-32 248 70 [ b 163149
7 A$STI0L48 264 574 &1 " 162164
L] AAFZL-128 253 562 L] 75 135133
13 AeEIL~38 #h 563 59 ™ 163-165
a ALS2LA6 3 54 L k) mnAan
Remarks:
1 The nitteniad is sobutivn anncaled = menymaum 1058 °C and water quenched.
2. Matesial b frée from ¥ sl radig-ach and Iv found within the llmit< of the background radialian
3. PMI test 100% satisfactory.
4. Inter-Granular Corrosiam Test a5 per ASYN AZS2-1802021) ¢Pr.E):« Sahicfaclory
5. The material confarms io ASTM A 182 - 22, ASME $A 182 - 21 & Lmension confirms 1o ASME B15 5. 30 Sprafication,
6. Visusl end Dimensinns inspecrian done and found satisfaciary.
7. The material conforms 4a MACF MROITRHISO 15156-2:2015 & NALCL MROICR2015
B, Matking Deatalils - MATEREAL BFECIFICATION, S1LE, GRADF, HEAT XU, CHANDAN
9. Coonbry of Mell - 3NI[HA,
S n
We berebry el that, e mateshil descadbed berein, VN NARAYANAN
L_l_mi Sugplied ar¢ 1t campliance wilk the requlremends of the grdre SR MANAGER . A

Pagtdciil FQASLE, Rey OD, 11 01 2018
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2. Material b €ree fram merrucy and radin~sctive contaminatian and is frund within she limis of the bachgraund radiation
. DM est 100% satsfactony.

4. Inler-Caranular Coreosinn Test as per ASTM A202-15(2021) (Pr.E).- Satulactory

5. The matental conforms 1o ASTH A 182 - 22, ASME 5A 182- 23 & !¥menslan canfirms lo ASME B1b.S - 20 Specrficalion.
6\ 1sual and Dimensinns inspection done and found satisfaclory.

7. The masenal conformsto NACE MRO175/1SD 15156-3:2015 & NACE MROJO+-2M5

& The sterl madung is by Chandan Steel Limited, India
9.Country of Melt - INGIA.

CHANDAN STEEL LIMITED
{GOVT. OF INDIA RECOGNISED EXPORT HOUSE)
‘ 150 %01 : 113 CERTIACATE Ko 04 106 41000
ADM. OFFICE: su1, 5181 5AGAR, N 5 PATKAR MARC, WORKS: pros Na 35, Ssrvery bt 082 & 161 7 €. Umibergion.
AUNMBA) £00 007, INDIA Villagr : Ochrti, Tib Usibergaon
Tok; 9121 WINOHN. Fwx BL-22441900 1V hal alead, Gufhrs! - 106 171 ININA.
Websae 2 wwchiadaniieelng Tel: 97260 256 N0BK [ 3367/ 110 Fanz 93-208- 156 F167
Bmsl  :cilachasdinsteelner Bmall : espopsdchandamierl mel
e Nn :—
1/r. Dol —
INSPRCTION CERTIFICATE 3.1
ACCORDING TO EN 102(
ALULED STAINLESS GROUP Tert Cernficate No. s EXI23- 2400508 -05
7200 Mykawa Road Date of Iaaue :13.07.202)
Houslen, Texas 77033 F. . No. : PD53405
Thonc BON-969-5585 Invoiee No. & Date < EXI/2524/0053 Oid 134072029
ITEM DESCRIPTION
a.._‘ STAINLESS STEEL FORGED & FULLY MACHINED FLANGES
™~ ARTICLE
Q SriNo. 5 HeatNo. | Tes Box No, WiKgs Grade Hem Frocess Roate
:l\' 1 4L1WRSe | CH-19385| 119 243 794.93 F304/3041. 47 WNRF 130 LES 205
b Y 5 $L1IWRS3 | CH-19205| 175 4 &27 949.28 F304/3041 3" WNRF 150 LBS 405 Electric Induction Melling, AOD.
3 LIWPS3 [CH-19205| 78 2z 1493 | F304304L 3" WNEF 150 LBS 405 Refining,
12 ALISRS | CH-19283 27 2573 17L.09 FI4/304L 5" SORF150 LBS Cantinuous Casting & 1ot Forging
3 4LIWRAS | CH-19308 16 [ 133.57 F304/304E 5 WNRF 150 LBS 1058
CHEMICAL COMPOSITION {(Weighs %}
sne, | AR c si pin r 5 o Mo Ni Cu 7 | w jorimns
[ ] 4L1WRS 0.012 0.50 1461 0.035 6013 18.06 - 800 - 0.073 -
H] 4L1WRS3 0.026 049 179 ¢.040 0.028 1518 - 5,00 - . 0078 -
] JLIWFSE 0.016 043 1.7 0.040 6.028 18.18 - 3.00 - . 1T ric] =
12 4L1SRS 0.020 043 164 0038 004 1340 - .05 - - 0.0 o
3 AL1IWRAS 0.023 04z .75 0039 0015 1839 o 305 = 0.092 o
MECHANICAL PROPERTIES
i ARTICLE 0.2% Yivld Stwength Tensile Strength Elongation Keduction nl Ara Hardness
- NO Kfmm” {Itz) Nymm? (R k] kg [FLBW)
4 ALIWRS4 266 571 5% 72 165-167
§ 4L1WRS3 274 574 62 ] 170174
& 1L1WF53 273 574 [ " 170174
12 4L1SR5 264 573 61 78 161-165
3 JLIWRAS 268 574 60 76 162-185
Remarks:
L The taterasd i soluti ied at 1050°C' and water quenched,

‘é;:ﬂ s 9
We hereby cerlify thal, the malenal described herein, V. Y. NARAYANAN
and supplicd arc in withthe of the szder SR.MANAGER Q. A.

Pape 5 of £0

HOANY. Rev.00,11.01.3018
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CHANDAN STEEL LIMITED

{GOVT. OF INDIA RECOGNISED EXPORT HOUSE)
1503001 : 2015 CERTIFICATE No. 04 100 071022

ADM. OFFICE: 54, SUKH SAGAR, M. 5. PATKAR MARG,

Chowpalty MUMBAY400007, INDLA
Tel.: 91-22- 66290600. Fax.: 91-22-6629063Y34

Walyed b

L www. I.net

wg(n/ﬂ

‘Warks: Flot # 31 to 35, 45 ta 45/2, 142 (Exp. Area), G.1LD.C. Umbergaon,
Survey No. 10272 & 1027, Village - Dehrl, Dist. - Valsad, Guijarat - 335171 India
Tel. : (+91) 260 7128999/500/8D2 .

1 info@chandansteel.com

Email :cslBchandanstesl.net GSTIN - 24AAACCA713BIZG
/. No. :—
L/e. Daje: —

INSPECTION CERTIFICATE 3.1

ACCORDING TO EN 10204

ALLIED STAINLESS GROUYF Test Certificate No. : EXF/24-25/00076 -01
7200 Mykawa Road Date of Issue :20.04.2024
Houston, Texas 77033 . O. No. : POG70D3

Phone: 800-369-5565

Invpice No. & Date

: EXI/24-25/00076  Dtd 20.04.2024

ITEM DESCRIPTION

STAINLESS STEEL FORGED & FULLY MACHINED FLANGES

3. PMI test 100% satisfactory.

6. Visual and Dimensions inspection done and found satisfactory.
7. The material conforms to NACE MRO175/1SO 15156-3:2015 & NACE MROI03-2015,

B The steel making is by Chandan Steel Limited, India.

|19.Country of Melt - INDIA.

1. The matertal is solution annealed at minimum 1050°C and water quenched.
2. Material is free from mercury and radio-active contamination and is found within the limits of the background radiation.

4. Inter-Granular Corrosion Test as per ASTM A262-15(2021) (Pt.E):- Satisfactory.
5. The material conforms to ASTM A 182 - 23, ASME 5A 182 - 23 & Dimension confirms to ASME B16 5 - 20 Specification.

ARTICLE
Sr.No. Heat No. Pes Box No. Wt.Kgs Grade Item Process Route
NO. Va
17 411BR12 245050 14 4 52900 | F304/304L 12'/B{f<r1sn LBS
g I WNRF 300 LBS 405
3% | sawmsiz | cH21765 | 28 79,80, 81, 82 & 126 1760.00 | F304/304L ,/1-!( e Indaction Meling, A.OT,
44 | 4l1WRS2d | 245023 29 61,62,63, 64,65, 66,67 & 6 3437.00 | F304/S04L~[ 24" WNRF150 LBS 405 Refining.
C Casting & Hot Forging
48 411524 | CH-20964 9 594129 785.00 | F304/304L 24" SORF 150 LBS
9 4LISR20 | CH-21336 8 71 496.00 | Fan4mpaL 20" SORF 150 LBS
CHEMICAL COMPOSITION {Weight %)

SrNe | ARTICLE c si Mn r 5 cr Mo Ni | cw | Ti | N |ovEERS
17 4L1BR12 0.016 037 173 0.037 0.006 1822 - 8.07 - - | o2 -
39 | a3wms12 | 0025 0.55 165 0043 0.010 18.05 - 807 - - | oom -
4 | auiwnrs2e | 0020 0.28 1.65 0037 0.007 18,50 - 5.0 - - | 0.085 -
48 4L1SR24 .02z 048 185 0.040 0.012 1B.65 - 8.05 - - | oor -
49 4L1SR20 0.025 047 179 0.042 0.006 18.31 - 3.04 - - | oo7s -

MECHANICAL PROPERTIES
ARTICLE 0:2% Yield Strength Tensile Strength Elongation Reduction of Hardness
Se.No. 2 2 by Area
NO. e N/mm” {R) % % {HBW)
17 4L1BR12 264 571 62 76 156158
39 | 4L3wrsiz 268 571 61 76 160-163
4 | 4LIWRS24 264 559 62 75 160-162
18 SLISR24 274 572 61 74 162-166
a9 LL1SR20 264 568 60 77 152-155
Remarks:

We hereby certify that, the material described herein,

and supplied are in compliance with the requirements of the order.

V.

ﬁ-o*‘""“

Y. NARAYANA

SR. MANAGER Q. A.

Page 1of4

F/QA/18, Rev.00,11.01.2018




ADM. OFFICE:s04, SUKH SAGAR, N, 5 PATKAR MARG,
Chowpalty AMUAIBAL €00 007, INDIA

Tel: 91-22- 66290600, Faxi 91226629063

Webslte :www.chandaniteel.net

CQ%O/CE (f /e

KLt /59

CHANDAN STEEL LIMITED

(GOVT. OF INDIA RECOGNISED EXI'ORT HOUSE)
1509001 : 2015 CERTIFICATE No. 4 100 011022

TRL.

Works : Plot # 31 to 36, 45 10 492, 142 {Exp. Area), G.1.D.C. Umbergien,
Survey No. 1042 4 10273, Village - Dehri, Dist. - Valsad, Gujarar - 356171 India.

Tel. 1 (+31) 250 71 28995/800/302 .

Emall  :infodchandansieel.com

GSTIN - 2HAAACCI71IIZC

Email  : osldchandinsteel ret
Lfc. No. jeeer
/¢, Date
INSPECTION CERTIFICATE 3.1
ACCORDING TO EN 10204
ALLIED STAINLESS GROUP Test Certificale No EXP/23-24001728 04
7200 Mykawa Road Date of Essue : 07.02.2024
Houston, Texas 77033 P.0.Na : POGE791
Fhone: 800-969-5565 Invoice No, & Date EXF/23-24/01728 Dtd.07.02.2024
ITEM DESCRIPTION
STAINLESS STEEL FORGED & FULLY MACHINED FLANGES
ARTICLE
S5rNo Heat No. Pes Box No. Wt.Kgs Grade Item Process Route
NO. yd

100 4L1SR16 CH-20972 15 107 692,00 F304/304L 16" SORF 150 LBS

101 4L1BR24 CH-20658 16 85,86 & 87 3061.00 F304/304L 24" BLRF 150 LBS M Electric Induction Melting, A.O.D.

106 |4LIWRMIS | CH-2097 | 11 95,96 & 97 §91.00 | F304/304L 18" WNRF 150 LBS 105 Refining, ,

Continuous Casting & Hot Forging
46 4L1L4 CH-20846 64 110 35200 F304/304L 4" LJFF 150 LBS
18 4L1BR12 245050 28 61 & 62 1254.20 | F304/304L 12" BLRF 150 LBS
CHEMICAL COMPOSITION (Weight %)

SrNa *"R;]OC"E c 51 Mn r 5 cr Mo Ni ca | m N | orTHERS
100 4L15R16 0.025 0.42 1.65 0.038 0.005 18.50 - 8.02 - - 0.067 -
101 4L1DR2¢ g.028 0.44 178 0.040 0.010 18.40 - B.06 - - 0.075 -
06 4L1WRM13 0020 048 1.70 0.033 0.004 1857 - 8.08 - - 0.070 -

46 4L1L4 0.022 046 1.70 0.040 0.013 18.42 - 802 - - 0076 -
18 4L1BR12 0.016 @37 173 0.037 0.006 18.22 - 8.07 - - 0.062 -
MECHANICAL PROTERTIES
ST ARTICLE 0.2% Yield Suength Tensile Strength Elongation Reduction of Area Hardness
NO. N/mm® (Rpna) Nfmm? (R} % % (H.BW)
100 4L15R16 264 572 61 78 162-164
101 4L1BR24 272 562 58 73 168-171
106 4L1WRM15 272 574 64 76 162-164
46 4L114 264 562 64 75 162-164
18 4L1BR12 273 565 63 75 161-165
Remarks:
1. The | t5 solut: led at minimum 1050°C and water quenched.
2, Material i free from mercury and radic-active contamination and 15 found within the limits of the background radiation
3. TMI test 100% satisfactory.
4, Inter-Granular Corrosion Test as per ASTM A262-15(2021) (I'r.E):- Satisfactary.
5. The material conforms to ASTM A 182 - 22, ASME 5A 182 - 23 & Dimension confirms to ASME B16.5 - 20 Specification
&. Visual and Dimensions inspection done and found satisfactory.
7. The material conforms to NACE MRO0175/1SO 15156-3:2015 & NACE MRO103-2015.
8. The sleel making is by Chandan Steel Limited, India.
9.Country of Melt- INDIA.
v e O
We heeeby crrtléy that, the oulerial desciibed herein, V. ¥. NARAYANAN
and supplied ase In compli, with the requl of the order SR, MANAGER Q. A,
Paged of 7 F/QA/18, Rev.00,11 01.20i8
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RURCHASER, Norea industrial Company LLC 1BC INSPECTION CERTIFICATE DATE : July. 26,2023
C/O GPVF, LLC- IMPORT QF RECORD (MILL TEST REPORT) ORDER NO:  B70/005018
STANDARD: ASTM A182 F3041L-2018 TBC STEEL INDUSTRY SDN. BHD. WORK NO:  NK2304113
No 5, Larong IKS, Simpang Empat K, Taman IKS Simpang Empat, MTR NO: TBCIC-113
DIMENSION : ASME B16.11 14100 Simpang Ampat, Penang, Malaysia. PAGE: 5/8
ACCORDING: EN10204-2004 Type 3.1 Tel:+04-582 9266 Fax:+04-582 8266
PRODUCT SPECIFICATION FOR MATERIAL SPECIFICATION FOR PIPE FITTINGS
CARBON STEEL FORGED FIiTTINGS ASTM A182 F304/L ASME B16.11
CHEMICAL COMPOSITION%
Pos. DESCRIPTION QTY HEAT C 5i Mn P 5 N cr N
NG. 0.030 | 1.00 | 2.00 | 0045 [0.030 | 8.0 18.0 0.10
(PCS) MAX | MAX | Max | MAX | Max | 130 | 200 | MAX

25) |1 CAP M Siw 304/L S5y 50 5221205AA11 1 0.012 | 0.268 | 1.39 | 0.037 [0.0127 8.03 | 1840 -

26} {1 X 3/4 RED COUPLING 3M S/W 3041, 5, ¢ 100 $221205AA11 | 0.012 | 0.258 | 1.3 | 0.037 [0.0127( 8.03 |} 1840 -

27) |1 X 3/4 RED YEE 3M S/\W 304/L JiER e 75 5221205AA11 (0,012 {0.268 | 1.39 | 0.037 |0.0127} 8.03 | 1B.40

28) |3/4 90 ELBOW 3M THREADED 304/L =21 5// 100 $2212054A11 [ 0.012 | 0.258 | 1.39 | 0.037 |0.0427| 8.03 | 18.40 -

29) |1/4 COUPLING 3M THREADED 304/, / o 100 §221223AA19 | 0.020 | 0.289 | 1.40 | 0.039 |0.0078| B.04 | 18.05 -

30) [1/2 COUPLING 3M THREADED 304/ N\ - . 100 $221223AA19 | 0.020 | 0.289 | 1.40 | 0.039 |0.0078| 8.04 | 18.05 -

ELD TENSILE
STANDARD ST:ENGTH STRENGTH ELONGATION Ri[;lj\féihl R
Pos. Mpa Mpa % % HB MMENSION SURFACE | SURFACE
= = = = = INSPECTION | TREATMENT |INSPECTION
HEAT NO. MIN MIN MIN MIN

25) 5221205AA11 241 535 4 63 - GOOD ACID PICKLING|  GOOD

26) 5221205AA11 241 535 46 63 - GOOD ACID PICKLING] GOOD

27 S221205AA11 241 535 46 63 - GQOD ACID PIGKLING|] GOOD

28) $221205AA11 241 535 46 63 = GOOD ACID PICKLING| GOOD

29} $221223AA19 250 541 42 60 - GQOD ACID PICKLING]  GOOD

30) §221223AA19 250 541 42 60 - GQOD ACID PICKLING|  GooD
(NOTE}:

1.HEAT TREATMENT: SOLUTION TREAT, TEMPERATURE 1D40°C WATER COOLED.

WE HEREBY CERTIFY THAT THE PRODUCT DESCRIBED HEREIN HAS BEEN MANUFACTURED IN ACCORDANCE WITH THE SPECIFICATIONS
CONCERNED AND ALSO WITH THE PURCHASER'S REQUIREMENTS AND THAT THE TEST RESULTS SHOWN HEREIN ARE CORRECT .




This MTR contains:2 pages (Page:1) L[d/f

MILL TEST REPORT TA CHEN INTER#ATIONAL, INC,
Cust# AMEWAL Company: AMERICAN STAINLESS & SUPPLY, LLg, W tachen.com &Mﬁ
MTR# MEKA/MEKA20184-4.pdf PO# 51621892 SO# LNCNCT ; Y
Item: PALTCOOE MEKA20184-4
M E A INSPECTION CERTIFICATE Rrripdaii
i I i ] Certificato d'lspezione et
REPORT N, YC-028620-22-0002 l Issued on 07/10/2022 Customer  TA CHEN INTERNATIONAL INC Jobn./ Com. n. 28620 | Pagen/Paginan._ 4ofd
fapporo N. Revisad an Cleme Purthase arder and project/Ordine e progetto
Aevision l According to EN 10204:2004 Type - 9525 WALLISVILLE RD. LAdES0
Revislane In aceorda 2 UNIEN 30204:2005  Tipo ) HOUSTON TX 77013 - US.A. i
DESCRIPTION / DESCRIZIONE i
Test | Itom | Oty Customer code Materlat Heat j::-}pal
Pravy Po3. atd Codice clinnte Hateriale Colata odotto
AZHP 45 46D P4LTCODE/MG ASTIM A182-22 F304/304L 1KDA COUPLING 5.3000 NPT A/SAI2 F304/L3/4 |/
AHSP 46 65 PALTCO1B/MG ASTMALR2-22F304/3G4L 456400 COUPLING 5.3000 NPT A/5A182 F3MM/L 1.3/4
awse 47 36 PALTCPOOR/MG ASTMAI82-22 FRO4/304L aEal €AP 5.3000 HPY A/SA182 7309/ 1/
AXTI 50 3 PALTCPOIOIMG ASTM AL82-22 FA04/304L 283884 CAP 53000 NPY ASAL82 F304/L3
ATHP 54 140 " PALTHCODE/MG ASTM AL82-22 F3D4/304L 1KBA HALF COUPLING 5.3000 NPT A/SA182 F3D4/L 3/4
Test STEEL MELTING AND HEAT TREATMENT DATA Yol RAW AND FORGING MATERIAL CERTIFICATES Ref. to MEGA-LAD
Prava Dettaglidip i [ melt Certificati di accialeria/forgia Mechanical Test
AZHP ELECT.FURN.-50LUT.ANNEALED at 3050 C-WATER QUENCHED CERT 2021/036178 ROLDAN £5 2021/036176 by ROLDAN by ACERINDK TTAUIA 11 MC-000000-22-D176
" ANSP " ELECT.FURN.-SOLUT.ANNEALED 3t 1050 C-WATER QUENCHED 53578 OLARRA 33 353578 by OLARRA ==
AWSB ELECT FURN.-SOLUT.ANNEALED at 1050 C-WATER QUENCHED CEJ 1/002431 ROLDAN s 2021/002431 oy ROLDAN by ACERINOX FTAUIA sil MC-000000-21-0165
AXTI ELECT.FURN -50LUT. ANNEALED at 1070AC-WATER QUENCHED CERT MESTIE0B05/23/ VALBRUNA n MESTIG0206/21/ by VALBRUNA by ACCIAERIE VALBRUNA 5.p.2, _MC-000000-21-0730
AZHP ELECTFURN.-SOLUT ANNEALED a1 105D C-WATER QUENCHED CERT 2021/036173 ROLDAN £S 2021/036178 by ROLDAN by ACERINOX, ITAUA 511 ~ MC-000000-22-0176
Test Test | Orient. TENSILE TEST AT ROOM TEMPEAATURE / Traziona a CUN IMPACT TEST [KV} / Prova di resillenza Band [B) | Hardness | Graln
loe. Specimen f Proving Vield strangth | Tensile strength] Elongation Rad. Of Area Dimens. T Abs, Energy ShearA Lat Exp Flatt. jF] | Durezza Size
Prove | Preso2 | Dircz, Shape A Gagalergth|  Sner. [Mpa] Rottura [Mipa) Allung. [%] Camraz. (%] Dimens. Ternp. Encrgia ass. Argad Esp. Lat. Piega Dimens,
Forma _ Sex[mm’) luagh [mmi| Min: Min: Min: Min: [mm} [l 0] [%1 Imm] Schiace. |tHBWag )l grano
AZHP Tz | LONG | Round  127.100  50.000 306.200 558500 52400 76.100 10X10X55 B9l - = i 160163
AHSF  T/2  TRANS FRound 30200 | 25.000 298,100 596.500 59.700 72,500 10x10%55 o 172-176-194 = = 172173
AWSB /2 IONG  found 112600 50.000 346600 652200 43.800 69,200 10210455 0 212.216-228 - - _ 190172
AXTI T2 TRANS  Aound _ 30.200  25.000 272800 588600 53.900 71900 10x10%55 0 186-194-212 - - 168-172
AZMF T2 ONG | Rowpd 127100 50.000 306.200 558.900 52,400 76.100 X055 0 8492104 = - o 160-163
Test | € ] Mn s P & | Nl [ Me | T ' l N N Sn l [ r B I Fa | zr | ¢e® | PREN® | et | rfact®
Povs | (%] | (%] 1% (26} 1) 19 1 1% | (%] | ©56) | (%) | (%) [ %) | () | {s6) | %e6) | [s6] | [% 13} 3] ] 1 %) 1%8] [3] [}
AZHP 00230 04500 15200 00270 00310 18.2650 B.0100 04560 0.0040 0A170 0.0860 i | 20456 )
AHSP 00170 ! 03200 3 14500  0.0260  0.0370 181000 B.10GO 0.0905 19.5480
AWSB 00280 03670 14520 D070 00290 182900 B.OSS0 03330 0.0020 04120 B . oo I | 0849
AXTI 00M0 05600 17600 00250 00300 141400 B.J100 T T emm s
AZHP 00230 04500 45200 | 0.0270 00300  18.2650. R.CIOD OAS6D 0.0040 0.4170 0.0860 211458
REMIARKS / Note
1; MATERIAL ACCORDING TO NACE MROA?5/150 15156-1-2-3 £d.2020, NACE MRO%03 £d.2015. A: CE = G+ Mnf6 + [CreMotV)/S + [CUNIY15 | B: PREN =Cr » 3.3Mo + 16N
2: MATERIAL ACCORDING TO ASME Sect. 11 Pan A 2021 Edition. C: X factor = {10P + 550+45n+As)/100 - elements expresssd kn ppm
D: Jfactor = (| Mn +5i J{ P +5n }) x 10E4 | E: CEs=C+ Mn/6
Quality Control Inspector anuel Centengri
Certification department ( i % . M
Additicnal 'AZHP': Cp 01500 | 'AH5P": Co 0.3400 | 'AWSE'": Co 0.2730 | Ispettore contrallo qualita

This certificate I Issued by 3 computerized System and it is valid with efectronic signature. On the original certificate the trademark M.E.G.A. is printed 1n green color. Foim QC-01-01 Rev. 0 2D13-03-15

M.E.G.A. S.p.A. - Via Dalla Chiosa, 3 - 24020 Scanzorosciate (Bergamo) - Haly - VAT IT 80210060166 - Ph. +39 035 661280 / 661198 - Fax +39 035 665535 - E-mail inspection@mega-tittings.com



This MTR contains:2 pages (Page:2)

MILL TEST REPORT TA CHEN INT%%‘NATIONAL, INC.
W en.com

Cust# AMEWAL Company: AMERICAN STAINLESS & SUPPLY, LLC.
MTR# MEKA/MEKA20184-4.pdf PO# S1621892 SO# LNCNC?

M E A INSPECTION CERTIFICATE e,
1 | H ] Certificato d'ispezione oo

=150 0015 =
REPQRT A. TC-025620-23-0002 lssued on 07/10/2022 Qustomer TA CHEN INTERNATIGNAL INC Joba./ Com. n. 28620 | Pagen/Paginan. 9of 9
Rapporta N. Ravised on Uierte Purchase arder and project/Qrdine e progette
Revislon Actarding to EN 10104:2004 Type 32 9525 WALLISVILLE RD. 184290
Remslons in accocdo a UNIEN102042005 ripo ) HOUSTON TX 77013 - U.S.A.
We heraby centify that all tems {ied for the above puret orders meet all the req of the applicabla specification of manufacture, the purchase item descriptions, purchase specificatlons and purchase order requiremants. Visual,
dimensional and marking chedk af Items supglied has been carrieé out by our with F; y results.

The chemical and mechanical values shown onthis EN 10204 certificate are true copy of the mill test certificate issued by the steel mill, or by the laboratory that determined them.
Albmaterlal Is certified 1o be mercury free and free from radioactivity contamination. No weld repalr was performed. Marklng was perforrned by low stress stamps tn accardance with M5S 5P25 Ed. 2018,

Manufacturing standards:

-45" and 90" atbows, tees, crosses, full and half couplings, caps, square, hexaganat and round plugs, b and Mush bush ding bosses are In actordance with ASMER.16.31 Ed. 2006; threads in accordance with
ANSIJASME B1,20.1 Ed. 2043

- Qutlet branches are manufactured In accordance with: ASME B31.3 €d. 2020, B.31.9 €d. 2020 and MSS §P 57 €d. 2019

- Seamless swage nipples are manufactured in aceordance with: BS 3799-73 or MSS 5P 95 Ed. 2018

-Seamless pipe nipples aré manufattured In azcordance with: B3E.10 Ed. 2018 or 836.19 Ed. 2018

- Flanged qutlat are in d wilh: ASME B,31.% EJ. 2020, B.31.3 £d. 2020 and 8.16.5 Ed. 2020

- Unighs are manufactured h accordance with: 85 3793-74 or M55 5P 93 Ed. 2018

When the length of flanged nipolet s not specified in the description, itis 150 mm.

The materlal 1s aceording 1o ASTM and ASME Bollor and Pressure Vessel Code Section [

Whenr the Edition/Revision of the hsted standards is net mentioned, it is the fatest.

Austenitic, duplex stainless steels and nickel alfoy have been pickled and passivated. Machined surfaces do not tequire pickling and passivatlon.

M.E.G.A. s approved with certificate DGR-DO36-QS-W 75/2002/MUC by TV [certification Sody N.0036} to issue cartificate of specific product control In accordance with the Pressure Equipment Directive 2014/68/EU {FED) Annex 3, Sectlon
4.3.

Test results are relevant only ta the specimens belonging 1o the indicated heat, batchand materdal.

- Tensite test: ASTW A370 paragragh 6. Elongation determined after fracture, Yield sirength determined by 0.2% off-set method
- impact test: ASTM AST0 Paragraph 20 / ASTM E23

- Hardness test: ASTM £10 (HBWY); ASTM ESZ {(HV10}; ASTM E1B {HRC)

- Chemnical analysis: ASTM E415 and E1D36

- Grain size geterminad according ta ASTM E112

The product are manufactured in ltaly.

Quality Cantrol Inspectar nuel Cen
Certification departmant ( i z -
Ispettore controllo gualitd

This certificate is issued hy a computetized system and it s valid with electronic signature. On the original cedtificate the trademark M.E.G.A Is printed In green color, Form QC-01-04 Rev. 02013-03-15

M.E.G.A, S.p.A - Via Dalla Chiesa, 3 - 24020 Scanzorosciate {Bergamo) - ltaly - VAT IT 00210060166 - Ph. +39 035 661280 / 661199 - Fax +39 035 665535 - E-mail inspaction @mega-filings.com




MILL TEST REPORT

TA CHEN INTquIATIONAL INC.

Custd# AMEWAL Company: AMERICAN STAINLESS & SUPPLY, LLC.

MTR# MEKA/MEKA20194-5.pdf  PO#
ltem: PALTCOD20

MIElGIAI

§1621392 SO# LNCHNC?

This MTR contains:2 pages (Page:1) ;(7[—({}
D

g//

MEKA20194-5

INSPECTION CERTIFICATE
Certificato d'Ispezione

7 L C

COMPANY WITH

QUALITY SYSTEM
GCERTIFIED BY DNV AL
=150 80012058

REPCRT N. issued on 01/02/2023 Customar T4 CHEN INTERNATIDNAL INC debn./ Com. n. 29724 | Pagen/Paginan.  Sofi0
TC-029724-23-0001 =
Rpporto H. Revised on Cliente Purchase order and projoct/Ordine e progetto
Revition 0 According to EN 10204:2003 Type ad 9525 WALLISVILLE RD. LAB192
Revisione In 8CTHrdo & UNLEN 10204:200%  Tipa HOUSTON TX 77013 - US.A
DESCRIFTYON / DESCRIZIONE R
Test | Itam oty I Custermer code Material Heat m
Prova Pos- Qth Cadice diente ' Colata o
AXTI 20 i PALYCO30/MG ASTM A282:223 FA04/304L 283884 OOUPLING 5.3000 NPT AfSA1BZ F304/L3 [
BRYE . 30 2 PALTCD30/MG ASTM A182-222 F304/308L 287500 [COUPLING 53000 NPT AfSA182 F303/L 3
AWSE 31 100 PALTCPOOB/MG ASTM AIE2-21a F304/304L DEAI €AP 5.3000 NPT A/SALBZ F304/L 1/4 o
BDHT 35 | 300 T PALTHEOLO/MG ASTM ALS2-27a FI0R/300L S43345 | FALF COUPLING 5.3000 NPT A/SA182 FIpa/L 1
AYAN 36 | 30 PALTHRODB/MG ASTM A1B2:223 £304/309L 1BEX " [HEX, HEAD PLUG NeT a/sAa82 Fa0A/L 174
Test STEEL MELTING AND HEAT TREATMENT DATA CI¥ of RAW AND FORGING MATERIAL CERTIFICATES Ref, t0 MEGA-LAB
Pzova Dettagli di prod [ ento teAmia makt Ceriificati di forgia | Test
AXTI ELECT.FURN.-SOLUT.ANNEALED at 1070C-WATER QUENCHED CERT Msmsomsfzu VALBAUNA m! MEST760806/21/ by VALBRUNA by ACCIAIERIE VALBRUNA s.p.3. MC-00D000-21-0730
BOVE "ELECT FURN, SOLUT ANNEALED 2t 1080 C-WATER QUENCHED CERT Mm/szmnnum T F T MESTO54343/2022/ Iy VALBRUNA by ACCIAIERIE VALBRUNA 5.0.2. MC-000000-22-0763
AWSE | " "ELECT.FURN..S0LUT.ANNEALED 3t 1050 C-WATER QUENCHED CERT 2011/002431 AOWDAN 53 2021/002531 by ROLDAN by ACERINDX ITALLA I .
8DHT | ELECT.FURTL- SOLUT.ANNEALED at 1050°C WATER QUENCHED CERT 501343 OLARRA £5 501344 by OLARRA by ACEROS (NOXIDABLE OLARRA MC-000000-22-1269
AVAN ELECT.FURN.-SOLLIT.ANNEALED at 1050 C WATER QUENCHED CERT 171393 RODACCIAL o 171393 by RODACCIAI by AODACCIAL S p.A. T MC-OD0000-21-0925 |
Test Teit § Oriemt. mm ROOM TEMPERATURE J a CVN IMPACT TEST (RY) / Prova di resflienza Bend [B8] | Hardness Graln
Toc. Specimen / Proviro Yield Terglle g Red. Of Area Dimens. T Abs. Energy Shear A Lat Exp Flatt. [F] Durarza Sixe
Prova { Presaa| Direx. | Shape A Gagelengthj Sner. [Mpa) | Rottura (Mpal | Allung. {%] Contraz. (%] Dimens. Temp. Energia ass- Aread Esp. Lat, Piega Cimens.
Forma : sextww’] | Lunghimm]{ Min: Min: Min: win: | fram) f<) u %) Imm) Sehiact. | MBWasnsl] grano
AXU | T2  TRANS ; Found | 30200 25.000 | 563.600 53800 71500 10x10:55 [ |easez - - 168172
EBYE | T2 TWS i Round | 121 SOD SD.WD 575,600 51400 62.200 | - = ¥ 1 4307-221
AWSSE 12 \ONG | Round | 122600 50.000 | 651.200 48500 69.200 W0a0s5 20 212216228 -~ 170172
8DHT  T/2  LONG  Round | 31400 25.000 618200 50200 72200 ' RN " e
AYEN T2 | GONG _ Reund | 122600 50,000 588400 52300 56.000 " 10x10:55 0 2262mM42 = S | 166-165
Test | € ] Ma 3 P Mo | M feaw [ v a[w ]| ] N]|se] o B Fe zr | ce® | pREN® | Bt | Jfact”
Poa | [%] | 1% | 1% 1%] Pa] 1 [%) | %) | o) | f¢) & [%) ) (%) | fod) | [%) 1 (%) | [%) E fee) § [%) | (o) L] 1%} 1 [ %] (%] (%]
AXT) | 0.01407 05600 | 17600 0.0250  0.0300 :16.1400 80100 f | oome0 | 19.5480 e
_BRYE 0 0160 "o 6100 | 17700 | 00770 ; 00200 13.2400/8.1000) 0:6300 | | 0.5500; i 0.0870 217110
| AWSE  0.0280 03670 | 14520 D.0270 | 0.0290  18.2900/ 80550  0.3330 10.0020) 04120 | 0.0330 |
| 8DNT 00240 03400 | 14600 | D260 | 0.0360 |12.1100:4.0000 i 0.0960
AYRN | 00240 0A330 | 14650 | 00250 | 0.0330 1835600 3.0450; u.assoé 0.4650) ooBSD. = — f |
REMARKS [ Note
1! MATERIAL ACCORDING TO NACE MAGL?S/ISO 15156-1-2-3 £d.2020, NACE MAQ103 Ed.2015. ACE =C + Mn/6 + (Cr+Mo+V)/5 + (CutMI)/15 | B: PREN = Cr + 3.3Mo + 16N
2: MATERIAL ACCORDING TO ASME Sect. |l Part A 2021 Editlon. C: X faclor = (10P + 556+45n+As)f100 - elements expressed in ppm
D Jfactor = [{ Mn +51)( P+ Sn )X 10E4 ] E: CEs = C+ M/§
Quallty Control Inspactor j anuel cenlzw
Certiflcation departmant ( Z d f
Additional 'BBYE": Co 0.1460 | 'AWSE': Ca 02730 | '8DHT": Co 0.3400 | 'AVAN': C00.1640 | lspettore controllo qualitd ’ k

This certificate is Issued by a computerized system and I¢ is valld with electronic signature. On the original centificate the trademark M.E.G.A. is printed in green color.

Form GC-01-01 Rev. 0 2013-03-15

M.E.G.A. S.p.A. - Via Dalla Chiesa, 3 - 24020 Scanzorosciate (Bergamo) - ltaly - VAT T 00210060166 - Ph, +39 035 661280 / 661199 - Fax +39 035 885535 - E-mail inspection@mega-lilings.com



This MTR conlains:2 pages (Page:2)
MILL TEST REPORT TA CHEN INTEIaRJJATIONAL, INC.
Cust¥ AMEWAL Company: AMERICAN STAINLESS 8 SUPPLY, LLC. (M acEn. 2o

MTR# MEKA/MEKAZ0194-5.pdf PO# $1621892 SO# LNCNC7

ftem: P4LTC030
COMPANY WiTH
M |E IG IAI O ecmts dopetone e e

Centificate d'ispezione 130 5001501 E
REPOAT . fzsued on 01/02/2023 Customer TA CHEN INTERNATIONAL INC Job n./ Com. n. 29724 | Pagen./Paginan. 150f 19
Rapporio H. s Revised on Clente Purchase arder and project/Ordine ¢ progetto
Revislon According to EN 10204:3004 Type o 9525 WALLISVILLE RD. LAS192
Revisioae Inaccoedoa UNI EH 10304.2005  Tipo HOUSTON TX 77013 - US.A.
We hereby cartify that all Itams supplied for the abave purchase orders meet all the requirements of the applicable specification of manutacture, 1he purchase item descriptions, purchase specifications and purchase order cequirements. Visual,
dimensional and marking check of kkems supplied has been carried out by our with ¥ results.

The themical and mechanical values shown on this EM 10204 tertifcate are true copy oF the mill test certificate issued by the steel mill, ar by the [zboratary that determined them.
All material is certified to he mercury free and free from sadicactivity contamination, No weld repair was performed. Marking was gerformed by low stress stamps in accordance with M55 5925 Ed. 2018.

Manufacturing standards:

-45" and 50" elbows, tees, crosses, full and half couplings, caps, square, znd round plugs, hexaganal and flush bushings, welding bosses are manufactured In accordance with ASMES.16.11 Ed, 2021; threads m accordance with
ANSIASME 81.20.1 Ed. 2013 (R 2018}

- Qutlet are in with: ASME B-31.F Ed. 2022, B.31.3 £d. 2022 and MS5 SP 97 Ed. 2019 and ASME B.31.8 £d. 2022

- Seamless swage nipples are manufactured In accordance with: BS 3799-74 or MSS SP 95 Ed. 2018

- Seamiess plpe nlpptes are manufactured in accardance with: 836.10 Ed. 2022 or 836.19 Ed. 2022

- Flanged sutlet branches are manufactured In accondance with: ASME B.31.1 Ed. 2022, B.31.3 Ed. 2022 and B.16.5 Ed. 2020

- Unlons are manufactured In accordance with: B5 3799-74 or MSS SP 83 Ed. 2018

‘When the length of flanged nipalet {s not spedfied In the deseription, Itis 150 mm.

The materialis accarding 1o ASTW and ASME Boiler and Pressure Vessel Code Section il

When the Editton/Revislan of the listed standards Is not mentioned, It is the latest.

Austenitic, duplex stalnlass steels and nickel affoy have been pickied and passivated. Machined surfaces do not require pickling and passivation.

M.EG.A, is approved with certificate DGR-0036-05-W 75£2002/MUC by T.U.V. {certification Body M.0036) ta Issue certificate of specific product controbin dance with the P Equi Directlva 2014/68/EU (PED} Annex 1, Section
4.3,

‘Test results are rek onlyta the spedi belonging to the i heat, batch and material.

- Tenslle Lest: ASTM A3TQ paragraph &, Elongatk after fracture, Yield strangth determined by 0.2% off-set method

- Impact test: ASTM A370 Paragraph 20/ ASTM E23.

- Hardness test: ASTM E10 (HBW); ASTM E92 (Hv10); ASTM E18 (HRC)
- Chemical analysis: ASTM E41S and 1086

- Grain size determined accordIng to ASTM E112

The product are manufactured In ltaly.

Duality Contral tnspector } manuel Cen!el_fgi
Certification department ( i % . g‘/,
Ispettore controlio qualits

This certificate is Issuad by a computerized system and it Is vatid with electronk signature. On the original certificate the trademark M.E.G.A. 15 printed in green color. Form QC-01-01 Rev. 0 2013-03-15

M.E.G.A. S.p.A. - Via Dalla Chiesa, 3 - 26020 Scanzorosclate (Bergamo) - taly - VAT IT 00210060166 - Ph. +39 035 661260 / 661189 - Fax +30 035 885535 - E-mail inspection@mega-fittings.com
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MILL TEST REPORT TA CHEN INT%&\IATIONAL, INC,
Www | en.com

Cust¥ AMEWAL Company: AMERICAN STAINLESS & SUPPLY, LLC.
MTR# OCKA/OCKAD0004-14.pdf PO# §1621892 SO# LNCNC7

Item: PALTHPQOE Bundle: 7R Healno: 47R OCKAR0004-14

_?/‘/”_5"".;!&83‘# F / A

This MTR contains'1 pages {(Page 1)

OMC Raccordi s.r.l. Aot COMPANY WITH QUALITY
Via Piacanza 30/32 - 28010 Calendasco - PC - ITALY SYSTEM I1SO 9001: 2015 CERTIFIED
Tel. +39 0523 760841 - Fax +39 0523 768880 - E-mail sales@omcitaly.com BY RINA
QUALITY CONTROL DEPARTMENT CERT. N° 9679/03/5
INSPECTION CERTIFICATE EN 10204:2004 /3.1 wi NP 2023-C_OMC-00415 Date 20.09.2023 **
TA CHEN INTERNATIONAL, INC, M% Ordine { PO LBO668/E =
5855 Obispo Ave Item 26
90805 Long Beach, CA us DDT/ Delivery note  2023-1E310-0000342
Packing List 2023-1E310-0000342
Fatiura f Invoice 2023-1E423-0000120 o
Ns. rif. { Our ref. 2023-1E201-0000117-0018
Dest. TA CHEN INTERNATIONAL, INC. - GLOBAL CARBON L &
£900 RAILWOOD DRIVE V4
HOUSTON. TX 77078 pd
Cod. colata ™ |Nr. colata -, Quantita ** ‘)Gscrlzlone / (o]
Heat Code Heat Nr Quantity ' Description
47R 541607 200,00 HEX.H.PLUG 3/6M WNPT 3/4" FI04/F304L - TClltem no. PALTHPOOE
Mal. in acc. a/ Mat, In ace. to % ASTM A182/A182M-21 Gr. F304/F304L
ASME SA182/5A182M Gr, F304/F304L, ASME Il PART A Ed.2021
ANSINACE MR-0175/2021 180 15156 :2020
ANSI/NACE MR 0103 - 1SO 17945 Ed. 2015
P.E.D. 2014/68/EU ANNEX 1 PAR. 4.3
Ann. mat. / Mat. remarks B2 MATERIAL DESCALED & PICKLED
PMI TEST 100%: SATISFACTCRY
INTERGRANULAR CORROSION TEST ACCORDING TO ASTM A262 PRACTICE "E" SATISFACTORY
Elementi / Elaments c Sl Mn 1 p Cr Ni Mo T Cu v Nb N
LADLE ANALYSIS D019 0,390 1460 0,026 0.037 18180 86,110 0,000 0,000 0470 0,000 0000 Q087
Al 8 CELF CESF F1 F2 PREN
LADLE ANALYSIS 0,000 0,000 - . - - 19,582
CE LF=C+Mn/B+{Cr+Mo+V)5+(Ni+Cu)/15 CE SF=C+{Mn/6) F1=Cu+NI+CreMatV F2=CrtMo
Provetta Forma ©'¢ °CF® Snar \2%E11 Sner 10%C"  Rettura 2 Allungamento ¢*  Contrazione ©"°
Tast specimen Shape Yield Strength>0,2%  Yield Strength=>10%  Tensile Elongation Reduction of ares
SeSectmm2z  L.mm 1=0-2=0 MPa MPa MPa Ya Ya
122,65 50.00 i 460,0 - 7440 38,5 51,0
DUREZZA ! HARDNESS®2? RESILIENZA / IMPACT TEST
HBW TipolType™® Provetta/ Test Speeimen "€ P 1-Joule “?  2-Joute ® 3-loule ®* Medin/Average *°
220,0 - 2250 10X10mm ~10 220 227 229 2253
Tratt. Term. / Heat treatment %[ Solution Treated at 1050°C / Water Cool | ELECTRIC FURNACE
Dimin acc. a/ Dim.acc. o ""|ASME 816.11 £4.2021 - ASME B1.20.1 E4.2013
Mareatura in acc. . Origlne ITALY
Marking in acc. 1o MSS $P25 Ed. 2018 | Vig, & Dim, SATISFACTORY Origin of Steel

Note ! Notes

100% MANUFACTURED IN ITALY

SUPPLIED MATERIAL MEETS SPECIFICATIONS AND P.O. REQUIREMENTS

L3 ENTE UFFICIALE Dl COLLAUDO ™™

INSPECTION AUTHORITY

UFFICIO CONTROLLC QUALITA"
QUALITY CONTROL DEPARTMENT
Eugenlo Stefanon]

A4

MARCHIO PRODUZIONE
MANUFACTURER'S SYMBOL

OMC

Page 144 - 42



BRIGH"I'ON TRU-EDGE HEADS
11861 MOSTELLER RD * CINCINNATI OH 45241 * (513)-771-2300
MTR COVER LETTER

TATE METALWORKS INC
P.O. BOX 171
SPARTANBURG SC 29304

ATTN : QC MANAGER
CUSTOMER P/O: 24018-00001
BRIGHTON S/Q: 55018 It: 10
PRODUCTION ORDER: 1073801

TO WHOM IT MAY CONCERN:

ATTACHED ARE COPIES OF MILL TEST REPORTS FOR THE FOLLOWING MATERIALS PROVIDED ON YOUR
REFERENCED PURCHASE ORDER.

LABOR AND MATL
1.00 - SA240-304/304L - SS 2:1 ELLIPTICAL 96" ID 0.313" MIN. THK. WITH 2" SF

HEAT NUMBER(S)
544323 (out)

CERTIFICATE OF COMPLIANCE

NO HEAT TREATMENT WAS PERFORMED BY BRIGHTON.

ALL HEADS WERE COLD FORMED. ALL HEADS ARE IN COMPLIANCE WITH REGULATION UG - 81 AND UG - 79 AS
STATED IN SECTION VIII DIVISION | OF THE ASME BOILER AND PRESSURE VESSEL CODE. HEADS WERE FORMED

WITHOUT COMING IN CONTACT WITH MERCURY OR ANY OF ITS COMPOUNDS.

IF YOU HAVE ANY FURTHER QUESTIONS CONCERNING MILL TEST REPORTS ONLY, PLEASE CONTACT ME IN

CINCINNATI, OHIO AT 1-800-543-1644.

VERY TRULY YOURS,

Richard W Seiter
BRIGHTON TRU-EDGE HEADS

MILL TEST REPORTS TO GO WITH SHIPMENT.



BRIGHTON TRU-EDGE HEADS
11861 MOSTELLER RD * CINCINNATI OH 45241 * (513)-771-2300
MTR COVER LETTER

TATE METALWORKS INC
P.O.BOX 171
SPARTANBURG SC 29304

ATTN : QC MANAGER
CUSTOMER P/O: 24018-00001
BRIGHTON $/0: 55018 It: 20
PRODUCTION ORDER: 1073802

TO WHOM IT MAY CONCERN:

ATTACHED ARE COPIES OF MILL TEST REPORTS FOR THE FOLLOWING MATERIALS PROVIDED ON YOUR

REFERENGED PURCHASE ORDER.
/
LABOR AND MATL _ /
1.00 - SA240-304/304L - SS 2:1 ELLIPTICAL 96" ID 0.313" MIN. THK. WITH 2" SF

HEAT NUMBER(S)
544323 (out),

CERTIFICATE OF COMPLIANCE

NO HEAT TREATMENT WAS PERFORMED BY BRIGHTON.

ALL HEADS WERE COLD FORMED. ALL HEADS ARE IN COMPLIANCE WITH REGULATION UG - 81 AND UG - 79 AS
STATED IN SECTION VIII DIVISION 1 OF THE ASME BOILER AND PRESSURE VESSEL CODE. HEADS WERE FORMED

WITHOUT COMING IN CONTACT WITH MERCURY OR ANY OF ITS COMPOUNDS.

IF YOU HAVE ANY FURTHER QUESTIONS CONCERNING MILL TEST REPORTS ONLY, PLEASE CONTACT ME IN

CINCINNATI, OHIO AT 1-800-543-1644.

VERY TRULY YOURS,

Richard W Seiter
BRIGHTON TRU-EDGE HEADS

MILL TEST REPORTS TG GO WITH SHIPMENT.



Manufaciure: / Fabncante

outokumpu « y

. )
Type &l document ¢ Tipo de dacumento

gggir::r: {l;lcuin;ﬂbuf 12027/2023
INSPECTION CERTIFICATE 0000637828/
CERTIRCADO DE INSPECCION
Page / Pagina:
according to / de acuerdo con 11 2
EN 10204-3.1

1-Steel Drive; P.0, Box 13000; Calvert, AL 36513-1300

SPECIALTY ROLLED METALS, LLC
423 SAINT PAUL BLVD,

CAROL STREAM IL 60188

USA

/

Cuslamer/Ship to 2 (lienla
SPECIALTY ROLLED METALS, LLC,CARDL STREAM

Cugtomer’s order number / N° de Pedido Clienla .
03311187

Mamdacturer's works order ng. / N° de Pedido Manufactura .
901331554 /001

Delivery nole no. / W? de Enlrega

85842665 /010

Product / Praductn
Stainless Steel Hot Rojled Cofl/Bobina

Terms of delivery / Condiciones de enliaga

ASTM A240/A240M-23a, ASME SA-240 Sec. Il part A Ed.2021

ASTM A4B0/A4BOM-23b, ASME SA-480 Sec. ll part A Ed.2019
ASTM AG66-23

NACE MRO103 /S0 17945: 2015

ASTM AZ76-23, A312-22a, A479-23, A4B84-23a Chemical only
NACE MR0O175 /150 15156-3: 2020

ASME SA312-22a, SA479-23 for Chemical Composition

EN 10028-7: 2016

EN 10086-2: 2014

7

Steed Grade and Ouality / g,fma
| TYPE 3o4usu-:/rf/

| UNS 530400 Y

| UNS $30403 po s, / ‘J__ﬂi_""_,._,{

| 1.4307 ot BD. a) 0/%.¢)
‘ = 7

: 1.4301 0, - M‘[‘f

| ﬁﬁfﬁt@f

| 4 ;

|

Cuslamer's materal no./ Psoduret dimensions {Thickness ¢ Width / Langth} / Steelmaking procedure! Firisht
N° ce materipl del chente Qimensiones (Espasor / Ancho ( Largo) Praceso de'manufad. Acabado
21243 9,50 mmx 1,524.00 mm AB0 lla F197No.1
0.3750Q inch x 60.0000 inch
Pa:kW o, nfplecesi Actual weight/ Actual length/ | Coll-Na./ ‘ HealNas | Inspection iol! | Inepection ot/
Peso aciua) Longitud a¢tual Bahina No. Colada | Lote de inspeccion | Lote de inspeccion
3550024 47,5081b/21580kg | 604 /184 m | 917157 1544323 | 1000895760 | 1000895761
Sum /Suma 1 y | 47,5081b/21,580ky |
g:'a't dla -ﬁgngey &l Mafts Chemica) :ump:/s?s.km n’Comp?'fian Quimica  Ghemical analysis pér ASTM yf-z: y N / /
%C J|%sl /]%Mn /lupr %S/ [%Cr /[%Mo |%Ni %NS [%Cu A
544323 |USA 0.026 0.44 1.5t 0.032 0.0012 18.16 0.37 8.03 0.068 0.51
E:cr;ﬂ?d?l:mrﬁﬂgstra TRANSVERSE  Mechanical testing per ASTM A370-23 :
Iragecton o Y50.2% / YS1,0 TS /,/ El, ABO B. 2" HRB
In!
TR PSI/MPa ¥ pSI/MPa | PSI/MPa % %
1000835760 44,960 /310 / 55,982 / 386 / 92,966 / 641 .'/ 52 56 91
1000895761 45,685/ 315 57,576 /307 93,111 /642 51 56 91
Resistant to Inlergranular conrosion / Resislente conle cortasidninter-gramslar: ASTM A 262-15, PRACTICE E - Sample Acceptable
Dimensians-surface / Dimensiones-Superdicie: 0K ™
Posliive Maledal tdentification (PMI) 7 Conlrol de Identidad {anslisis espectografica): Gk | |

Bending test per ASTM E290-14 OK

No welding or weld repairs were petformed on this material

Graln Size as per ASTM E112-13, comparison procedurg

DFARS 225.872-1 Compliant

No intentional additions of Mereury compounds were made or used

23t Treat: Solution anneat 1900°F/1040°C Min, Air and water quench

o

Qriginator af the document / Oniginador del documenta f

Name of

The infgrmation provided Is a lrue copy of data on f3e /
Los valores mostrados correspoaden 3 fos dates archivadas

OQutokumpu Stainless USA, LLC N
An 150 9001:2015 certified company S
150 17025:2017 accredited testing lab by ANAB This document shall nl Ge allered
EU PED 2014/68/EU, Anex I, 4.3 centified - o 'ﬂdvf?duc?ﬁ- gxcepl in tul
Lenlificale is generated automalicalty lar Ii; :laelre“mer:ﬁ %‘:senl::ms
Certificade es generado avtomaticamente Arturo Hemandez Rubio may be prosecuted by law,

expent / Nombre del experto

Date of lssue and validatiee.

Fecha da emi valdacidn
E;_j -
12/27/202




Manufacturer / Fabricante
R " o~

outokumpu (}

Type of documenl / Tipe de dotumento ggmm;%;ualsg‘erl 1212712023
INSPECTION CERTIFICATE 0000637828/
CERTIFICADO DE INSPECCION -
according to / de acuerdo con Paqeépa";m' 2
EN 10204-3.1

Free of radipactive contamination
EU RoHS Directive 2011/65/EL) Compliant
Praduct manufactured n the USA
| Cruntry of Melt as per IS0 3166-1

Qognator of the document 7 Qaginador del documento /

Outokumpu Stainlass USA,1LC
An 150 9001:2015 certified company
IS0 17026:2017 accredited testing lab by ANAS
EU PED 2014/68/EL), Anex |, 4.3 cerified

Cenificate is generated autontatically /
Cenificado e5 penerada aulomalicamente

The informatian provided Is a true copy of dala on file / Date of issue and vaiidatan
Los valares moslrados correspanten a los datos aschivados Fecha de emisitn y validacitn

P
5 L
_ {;@: : \2/27/2023

- This dacyment shal not de allerad
# or reproduced, except in fult
Fraudulenl, lictitaus, o
lalse stalements g enlrias
may he proseculed by law,

L
Arturo Hernandez Rubio
Kame of expert / Norrbre del exga.xo
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FORM U-2A MANUFACTURER'S PARTIAL DATA REPORT (ALTERNATIVE FORM)
A Part of a Pressure Vessel Fabricated by One Manufacturer for Another Manufacturer
As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VI, Division 1

1, Manufactured and certified by
2. Manufactured for

3. Location of installation

BRIGHTON TRU-EDGE HEADS, 11861 MOSTELLER ROAD, CINCINNATI, OH 45241

{Name and address of Manufaciurer)
TATE METAL WORKS INC, PO BOX 171, SPARTANBURG SC 29304

{Name and address of Purchaser)
Unknown

(Name and address)

4, Type ELLIP HEAD 96" ID X 0.375" THK 1073802-1
|Descnption of vessel part (shell, two-piece head, tube bundle)) {Manutaclurer's senal number) (CRN)
PO # 24018-00001 2024
(National Board number} {Drawing number) (Orawing prepared by) {Year built)
5. ASME Code, Section VI, Div. 1 2023 Edition
|Edition and Addenda, if applicable (date)} (Code Case number} |Special service per UG-120(d}]
6. Shell {a) Number of course(s): {b) Overall length
Course(s) Materal Thickness Long. Joint (Cat. A) Clreum, Joint (Cat. A, B, & C}) Heal Treatment
No Diameter Length Spec./Grade or Type | Nom Corr, | Type | Full, Spol, Mone | Eff. | Type | Full, Spot, None | Eff Temp. Time
Body Flanges on Shells
Bolting
Min How Washer Washer
No Type [»] QD  |Flange Thk| Hub Thk Matenal Attached | Location Num & Size Bolling Malerial [OD, ID, Thk) Material
7. Heads: (a) SA240-304/304L (b}
(Malenal spec. number, grade or type) (H T. - Ume & temp.) (Malenal spe¢. number, grade or type) {H.T. - time & temp.)
Location (Top, | __Thckness Radius Ewptical | Conical | Hemisphericat |  Flat | SWeloPressure aloTen]i
Botiom , Ends} Min, Corr. | Crown | Knuckle | Ratio | Apex Angle Radius Diameter | Convex | Concave | Type [ Full, Spot, None | Eff.
{a) 0.313 21 1 SPOT UNK
(b)
Body Flanges on Heads
Bolling
Min How Washer Washer
Location Type 1D OC  |Flange Thk| Hub Thk Matenal Atached Num & Size Bolling Materlal (0D, ID, Thk) Malerial
(a)
§b)
8. MAWP at max. temp. Min. design metal temp. at
(inlema) (Extemal) {Intemal) {Extlarnal)
9. Impact test NO at test temperature of
[indicate yes or no and the component(s) impact tested]
10. Hydro., pneu., or comb. test pressure NONE Proof test
11, Nozzles, inspaclion, and safety valve openings:
Purpose Diameter Maternial Nozzle Thickness Relnforeement Allachment Detads Locatlon
{Inlet, Qutlet, Drain, etc.)| No. | or Size Type Nozzle Flange Nom Corr, Materia! Nozzle | Flange (Insp. Open.)
12. Idenlification of pari(s)
Narne of Part Quantity | Line No. Mfr's. Identification No. Mir's Drawing No. CRN National Board No. Year Built
13, Supports: Skir NO Lugs Legs Others Attached
(Yes arno) (Number) (Number) {Describe} {Whare and how)

14, Remarks: NO DESIGN FUNCTION 8Y BRIGHTON TRU-EDGE HEADS, NO HYDRO TEST PERFGRMED.




FORM U-2A Page 2 of 2

Manufactured By BRIGHTON TRU-EDGE HEADS, 11861 MOSTELLER ROAD. CINCINNATI. OH 45241

Manufacturer's Serial No. 10738021 CRN Natlonal Board No. -

CERTIFICATE OF SHOP/FIELD COMPLIANCE
We ceriify that the statements made in this report are correct and that all details of material, consiruction, and workmanship of this prassure vag;;—.l parl

canform to the ASME BOILER AND PRESSURE VESSEL CODRE, Section VIit, Division 1. T <
i /.1'_, F
Wit o
- / I __/"
U or PRT VIil-1 Certificate of Authorization nun 51,949 Expires 112512024 //_ /f/ 4 ,-’ﬁ:'
Date 8142024  Name BRIGHTON TRU-EDGE HEADS Signed J’zﬁ'f//ﬁ“’ “’f:/ Gt T
(Manufaciurer) {F!E;-r}-.;nnmll-.-e}

CERTIFICATE OF SHOP/FIELD INSPECTION
I, the undersigned, halding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and employed by
The Hartford Steam Boiler inspection and [nsurance Company of , \ Hartford, CT
have Inspected the pressure vessel part described in this Manufacturer’s Data Report on X -9 “}-"\ i
and stale that, to the best of my knowledge and belief, the Manufacturer has constructed this pressure vessel parl In accordance with
ASME BOILER AND PRESSURE VESSEL CODE, Seclion VIII, Division 1. By slgning this certificale neither the Inspector nor hisfher employer
makes any warranty, expressed or implied, concerning the pressure vessel part described in this Manufacturer's Data Report, Furnhesmore,
nelther the Inspector nor histher employé g liable In any manner for any persanal injury or property damage or a loss of any kind arising

from or connected with this inspectlon, \
Date Zg"\ﬁ‘a\ S Signed Commissions N';,IL‘—\L"{
\L-l_\ hodzedinspector) {Natlonal Board\authorized Inspactor Commisslon number)

NS
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FORM U-2A MANUFACTURER'S PARTIAL DATA REPORT {ALTERNATIVE FORM)
A Part of a Pressure Vessel Fabricated by One Manufacturer for Another Manufacturer
As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIi|, Division 1

1. Manufactured and certified by BRIGHTON TRU-EDGE HEADS, 11861 MOSTELLER ROAD, CINCINNATI, OH 45241

(Name and address of Manulacturer)

2. Manufactured for TATE METAL WORKS, PO BOX 171, SPARTANBURG 5C 25304

(Name and address of Purchaser)

3. Location of installation Unknown
(Name and address)
4, Type ELLIP HEAD 96" ID X 0.375" THK 1073801-1
IDescnption of vessel part (shell, two-piece head, tube bundie)) (Manufacturer’s senial number) {CRN}
PO # 24018-00001 2024
{National Board number) {Drawing number) [Orawing prepared by) {Year built)
5. ASME Code, Section VIII, Div. 1 2023 Edition
[Editlon and Addenda, i applicable (date)} {Code Case number} [Special service per UG-120{d)]
6. Shell (a) Number of course(s): (b) Qverall length
Course(s} Matenal Thickness Lang, Joint {Cal A) Circum, Joint (Cat. A, B, & C} Heat Treatment
N, Dlameter Length Spec./Grade or Type | Nom. Corr. | Type | Full, Spot,None | Eff. | Type | Full, Spot, Nene | Eff. | Temp. Tims
Body Flanges on Shells
Bolling
Min How Washer Washer
Na Type 18] OD |Fiange Thk| Hub Thk Material Attached | Location Num & Size Bolling Matenal (OD, I, Thk) Matarial
7. Heads. {(a) SA240-304/304L b)
{Material spec. number, grade or type) {H.T. - time & temp.} (Malernial spec. number, grade or type} {H.T. - time & temp.)
Location (Top, Thickness Radius Elliptical Conical Hemispherical Flat Side to Pressure Category A
Bottom , Ends) Min. Com. | Crown | Knouckle Ralio Apex Angle Radius Diameter | Convex | Concave | Type | Full, Spot, None | Eff.
(a) 0,313 21 1 FULL UNK.
(o}
Body Flanges on Heads
Bolling
Min How Washer Washer
Localion Type D QD  |Fiange Thk| Hub Thk Material Aftached Num & Slze Bolting Material {OD, ID, Thk) Materniat
(a)
b
8. MAWP at max. temp Min. design metal temp. al
(Internal) {Extermnal) (fnlernal} {External)
9. Impact test NO at test temperature of
[Ingicate vas or ro and the compenani{s) impact tested|
10. Hydro., pneu., or comb. test pressure NONE Proof test
11. Nozzles, inspection, and safety valve ppenings:
Purpose Dlameler i poztiahickages Relinforcement Attachim gl Deii Location
(tnlet, Outlet, Orain. etc. )| No. | or Size Type Nozzle Flange Nom. Corr Material Nozzle | Flange (lnsp. Open }
12. Identification of par{s)
Name of Part Quantity | Line No. Mfr's. Identificalion No. Mir's Drawing No. CRN National Board No. Year Built
13. Supports: Skirt NQ Lugs Legs Others Attached
(Yes or no) (Number} {Number} (Describe) (Where and how)

14. Remarks: NO DESIGN FUNCTION BY BRIGHTON TRU-EDGE HEADS. NO HYDRO TEST PERFORMED




FORM U-2A Page 2 of 2

Manufactured By BRIGHTON TRU-EDGE HEADS, 11861 MOSTELLER ROAD, CINCINNATI, OH 45241

Manufacturer's Serial No. 1073801-1 CRN - National Board No. -

CERTIFICATE OF SHOP/FIELD COMPLIANCE

We certify that the statements made in thls report are commect and that all details of material, construction, and workmanship of this pressure vesse! part
conform to the ASME BOILER AND PRESSURE VESSEL CODE, Section VIiL, Division 1.

U ar PRT VII-1 Certificate of Authorization nun 51,949 Expires 11/25/2024 /
Date  8-14-2024 Name BRIGHTON TRU-EDGE HEADS Signed / e

{Manufacturer) ;&Represenlatlva)

CERTIFICATE OF SHOP/FIELD INSPECTION 4

I, the undersigned, holding a valld commission issued by the National Board of Boller and Pressure Vessel Inspectors and employed by
The Hartfard Steam Boiler Inspection and Insurance Company of . . partford, CY

have inspected tha pressure vassel part described In this Manufacturer's Dala Report on \é-" \L’{-d"\ ,

and state that, to the best of my knowledge and bellef, the Manufacturer has constructed this pressure vessel part in accordance with

ASME BOILER AND PRESSURE VESSEL CODE, Section VHI, Division 1. By signing this certificate neither the Inspacior nor his/her employer

makes any wamanty, expressed or implied, conceming the pressure vesse!l parl described in this Manufacturers Data Report. Furthemore,

neither the Inspector nor hisfher employer;shal e In any manner for any personal injury or property damage or a loss of any kind arising
from or cannected with this Inspection. (9 \

I i i oy =,
Date{‘?;. -'H ;L“JH Signed \ Commissions \?le’q,CL\

\(&ulﬁmlnsﬁeﬂor) (National Board\authorized Inspeclor Commission number)
AN



SHOP CRDERNUMBER 2 £ 218. &2/

. 2280, ,
PURCHASE ORDER NuMBER 2. 7 278 9249 =
0. numeer _SH Y4 AT 7/4 i

G s

N

/CENTER HOLE DIA = ! , 5

§ e

_-__l _THN= 4058

1. NUMBER OF WELD SEAMS IN HEAD )

2. NAMEPLATE ATTACHED {WELDED HEAD ONLY)? { & j’ '

3. seraLNUMBeR O 735 of -]
4 HEAT NUM BERS (MUST BE ON EACH PIECE OF WELDED HEAD) _~ 44333

5, FORMING OK? O K

6. EDGE PREPARATION OK? O K

7. DEFECTS NOTED /l//ﬂ

e

-
TATE METALWORKS STANDARD DETAILS
Tate
METALWORKS, INC. FORMED HEAD

2.0 80X 171 255 HAPPY [AME SPARTANBURG, 5C 293040171 (B4} 574-3540

ISSUED:  _jy= . . QRAVANG NUMESR
THIS DOCUMENT 15 THE PROPEITY OF TATE METALWORKS, INC. AMO MUST QNLY BE
AVIED: i USED IN COMNECTHOM ‘WM WORK DOMNE FOR THIS COMPANY.




sHoP oROER NUMBER P 815 o/

PURCHASE ORDER NUMBER =2 ¢ [§— #2240/

10 nveer _S HY L A VB

e

5
Ry

i

5

-l

CENTER HOLE DIA = / . 5

-2 25 -3 76

‘/

omx= F6 % ’

4 T MIN =

1. NUMBER OF WELD SEAMS IN HEAD

2. NAMEPLATE ATTACHED (WELDED HEAD ONLY)?

‘D' MiN = qé %é "

(>

3. SERIAL NUMBER Lﬁ 7380 2 (
4. HEAT NUM BERS (MUST 8E ON EACH PIECE OF WELDED HEAD) w‘/g q(/-g': 3

o K

5. FORMING OK?

6. EDGE PREPARATION OK?

ok

7. DEFECTS NOTED

M A

L7

= &b T3 e
T ate

METALWGORKS, INC.
£.0,80X 171 255 HAPPY LANE SPARTANAURG. SC 20340171 (364] 5753520

TaLE

TATE METALWORKS STAMDARD DETALLS

FORMED HEAD

ISSUED!

AEVISED

- THIS OQCUMENT 1§ THE PROPERTY OF TATE METALWQORKS, INC. AMD MUST ONLY BE
USED IN COMNECTION WITH WORK DONE FOR THIS COMPANY,

-

DRPAYING NUMERR
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# of Pls. 1

PLATE INSPECTION REPORT

Purchase Order #24018-00008 Job: 24018.01

Vendor: Rolled Alloys

Material Size 0.313" X 48" X 160" Specification SA240-304/304L

Plate ID#SD4L-4076

1D Suffix Pcs. Slab/Lot# |MTR Accepted By |Material Accepted EUT-Thk. [Notes

A 1

Tt o) BTET 01700 i
4 4 24y




ERE . : § 6870 Highway 42 East
@N@’%&%@&&CW METALLURGICAL TEST REPORT Ghent, BV 41045.9615

Ao Acerinoin Group Corpany (502) 347-6000
certificate: 877546 (1 Mail To: Ship To: - > -
customex: 2830 001 ROLLED ALLOYS ROLLED ALLOYS Pate: 10/11/2023 {

125 W. STERNS ED. 125 W. STERNS RD., - :
TEMPEIPNCS, MI 48182 TEMPERANCE, MI 48182 Steel: 304/304L

Finish: ERAP

vour Order: 0220267-‘1‘2 / / NAS Order: AN 1030894 03 Corro-sion: ASTM A262/21;180Bend-0OK
PRODUCT DESCRTIPTIONS ~ REMARKS : '

‘/STAINLESS STEEL COIL, HRAP; TNS 30/4460/304_.03 Matfl is Frea of Mercury Contamination. No weld repairs.
ASTM A240/23,A480/23,A666/23;ASME 'SR240/19,5A480/19,5A666/19 EN 10204:2004 3.1; RoHS 1, 2 & 3 Campliant

CHEM ONLY OM FOLLOWING RSTM: A27€/17,R473/23,0404/23,R312/22a
CHEM ONLY ON FCOLLOWING ASME: SA312/19,8a479/19

AMS S5511K/55137 XMRK; MIL-S5-5059D AMD2{X CRN MEAS}; MIiL-4043B
MACE MROL175/IS0 15155-3:2015 A, MR0103/07;QQ0S766D-A X MAG PERM
MIN. SOLUTION ANNEAL TEMP 1900F, WATER QUENCHED

Material is Free of Radicactive Contaminstion

Steel Making Process: EAF, AOD, & Cont. Casting

Product Mfg.by a Quality Mgt.Sys. in Conf. w/180 90031
*Melted & Manufactured in the USA; Mat’l is DFARs Compliant

PO.No. g0l 0020K
Job No. 7¥2/%. af

" eroducy’1D & coil £/ Thicknegd WAdth Waight  ——e-meo- Length-rww—--> Mark Pieces COMMODITY CODE WNO. & Dl 4 763’ A
L ‘_.] , -
g3ACev B * Q3IRCEV B .3125 /48.0000 14,160 COIL 271.20 3 1 0003813 ﬁ/.,}aﬁ
e
ANAB, ISO/IEC 17025, Certificate$ L2323
CHEMICAL ANALYSIS CM(Country of Meity ES{Spaln) US(United States} ZA(South Africa) JP{Japan) Cheamical Analysis per ASTM A751/20
s r
wear /[ oM Se % / cox,/ c_x/ cun/  mus mo% N %,/  NI%, P %/
J ¥ 7 A 7. C 7 r4 g
| ncBv us .olol .2235  18.0010 L5145 1.7635 .4235 .0739 8.4195 .0310
s %« J st% J/ — : S
i L0010 L2660 : HERT # ACBU
f 1 a el e
- o i uUTrs 20C .2% YS 20C ELONG % Hard Tail A 262 'Ef
Product TD § Coil # C KSI KSI %—-20 RB Hard Px E
oa.ncs:r/a U3ACBY B FT 89.23 46.86 51.10 88.00 B9.50 OK
v 3
' NAS hereby certifies that the analysis on this certification is correct. Based upon the results and the accuracy Technical

tnonbrrt Aol s wmmmed Arcememed B

+ of ihe test methods used, the material ineets the specifications stated. These results relate only Lo the items Dent. Mgr.

¥
o Sem Then mnkivabi withand Hha awian Aanmemunl —F A TrhTA T AT - e e s



7/130/2024

# of Pls. 1

PLATE INSPECTION REPORT

Purchase Order #24018-00008 Job: 24018.01

|

Vendor: Rolled Alloys

Material Slze 0.625" X 72" X 240" Speclification SA240-304/304L

Plate ID#SDAL-4077

ID Suffix Pcs. |Heat# _|Slab/Lot# |MTR Accepted By |Material Accepted EUT-Thk. Notes

A WEEA b 8fBJay VIZ boy3ayleLYS




MILL TEST REPORT TA CHEN INTERNATIONAL, INC. This MTR cortains:5 pages {Page:1}
Custé: ROLHOU Company#: ROLLED ALLOYS- HOUSFUR 2" " “Ustbor: INDUSTEEL BELGIUM

MTR#: USCLIUSCL2024-102729,pdf PO¥#: 0229012.HOU SO#: LMZFJO Vendoré:USINOR
Item..62572240304L#1 Bundle:599327003 Heatno:38061 ftem:.62572240304L¢ 1 Bundle.599327002 Healnon:38061

CERTIFICAY I RFCTPATION 3 1 7N 1030:1. 20€4 Numdre dadocumicnt Foe 00 age un USCL2024-102729

It ye Coatlogee 1 4 P MG IE Sa¥nd Saguaraen ru=h e LT K

Suldpsarging 310 1A 19X 4 TITA Bnele AT ES LU

2024-102729
Client « #wchbte’ « Eestelle Ia Cher Interratinnal IS/} Caro ~ .
REFe10ace Chamlt_ructovs ol - sufe fury LB2i16 ArcelorMitial
| Progel Poasa 3uat
Incasteel Belgune ROITH 2 RERESE 1w ol UL IO ) - RGN it

Site  Rue ge Chitelet 266 HL JU Mt zhie ne - au-2onr

Q@ II30 e bCL2N Som JLACEILTFD AW VL Gy

Preduit - 7 gust 1 sagre

Standercizcd prodact

Commande / Potte Fisriad  Wetuibetrlid g

200009764 7 QUGN

UNS $30403 304L)

Boederesu dy lvigiyun dery y ot teluunidiburss 80137331
#2010 = PRODUITS LIVRES - r1 vl Pw00UEIS - CEUEEA NGNS RmoE /4 4
Hatnce .arode wedent  UNS SI0440 (304} Iclon farr ¢ scenarg o Totpesne= BSTRAR 240/ T 202354

v

ASTRAA A0S FIY UJ 38

UNS 530400 {3G4) ASSHL 1A EL 2023 54 240,
UNS 530203 {304L) ASMAL (15 B 2023 58 2A N
UNs $30206 (300 ¥ ANS 5571,
5 530403 (3040 | AMS 957 1x
[ L 0625 © Mlagew v b g 3] | - Jaae
Sphaificator Koo crnn Spcweaics
tnoccerconce wilh ASTM A267 Practec A R i
Ry
S
BLps /v v n0s neaslee)l e
Etal trormigue U Iord AUI - deal T eatim b otte o F 5 4 - W mile szl Yo ™G
Hyptitienpe 313 {1050 € - | mantmy; olston sangoled ang v cucachee 1Lt serquiet B
Be00tan FHIDOTIER  Mrt o ar o3y - 1 nommriygian
Elegtrrg arg Myrmgge - VOD - Pyt ™1 - 10 - HRAD
s
Nbre H* produt N dr coulee / K* rie lat of conirole hb-+ P arncait N dociulze N e kot by coiafe
Lo ok e [ Fapachik it e IR 1 wrr L3RR A
Sur Lere ) Sghmalrg o / Frijlapa- b2l it L TN T i agm
o] 599318002 [38CC1 . 7 590327.5001 an 593377002 |340E1 399327 LD
a1 589377C03  [)806! £99327.5061
Tatal  “ua . Criamnaty 003

ASTIAIASME AfSAARD/ IR

NQ WELD ICPAIR - MERTURY FREE

COUN > OF MELT AND MAKEACT IRING BELGHUM
ALC RO R 262 pratike A

IDNo. <4 qA ya]? ]

B
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MILL TEST REPORT TA CHEN INTERNATIONAL, INC. This MTR contains:5 pages (Page:2)
o kY |l__. ':- o
Custé: ROLHOU Company#: ROLLED ALLOYS- HOUSTOR " “'Vahdor: INDUSTEEL BELGIUM

MTR#: USCUUSCL2024-102729.pdf PO#: 0229012-HOU SO#: LMZFJQ Vendori:USINOR

Ilem: .62572240304L# 1 Bundle:599327003 Healny 38061 ftem..62572240304L21 Bundle:599327002 Healnn 38061
CERTIFICAF GF RFCFATION 3 1 /TN 10204 2004 Nunwro de dacurmen-  Fev 03 Page 09
s Conreme 13/ TH M08 Jh Jutamn <avhze Wl ‘
g 110 ES 0OCT L deiche hnhge T dee i (o] 3
2024-102729
Qi Fusbmie <Bnizle ToCher Irtere Mineal (C£ Cars Atz
Refe-ence chent tucrape was . viwn tmy LB2814 AfC@?GI’%H!TﬂI
Projet P ece ool
Ingus~eal Seigium L1l DR Lo B L LT B B (LU L VIR IR
e  Rue de Chilelet 266 2030 Maichie wig-3u-2gn3 [ TR LRI R-"TT - o wASAD I MY Dl i le N L g
Produil - =.asen  Cesgn Standarcized sreducl
Commande / 1o6Le  irmmlode Weusnresialu=g JCN00D264 + 030D 10
Barderesu de lividisun - Jenee mie - Lelouss Jbuer 55437321

#0730 - ANALYSE CHIMIQUE DE COULEE . 4847 3MICAL COMPQIMICH - SCHMELIZ CrEXI CHE TUSAM VR34 TAIC
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Al NIPPON STEEL

INSPECTION CERTIFICATE

NSPS00009-2

NIPPON STEEL CORPORATION

KANSAE WORKS AMAGASAXI AREA

1 HIGASHIMUKOYIMA NISHINO-CHO, AMAGASAKI, JAPAN
CIRTIFICATE NO. :0YYE0979

PAGE :  1/2

CUSTOMER :TA CHEN INTERNATIONAL, INC.
ORDER NO. :P.0.LAIS36
SHIPPER :SANKYO & CO., LTD. 111 5246-AMZ1798A 2-848-N3-5-7-A874-02

COMMODITY ~ \SEAMLESS COLD FINISHED STAINLESS STEEL PIPE

e

STANDARD  :ASTM A312-21 / ASHE 2021 EDITION $A-312 TP304
ASTH A312-21 / ASKE 2021 EDLTION SA-312 TP304L
ASTH A376-19 / ASKE 2021 EDITION.SA-376 TP3
SPECIFICATION - , }4
MILL WORK NO. :0YYE0979 0.D.:NPS1/2 W.T.:SCHAUS LENGTH:MIN.20fcet MAX.24feet QUANTITY:130pcs.
TOTAL LENGTH:2818.24feet MASS:109%kg
HEAT M. F222031
PRODUCTS PCS. 130 PO.No. 47 ‘t"’""é

DATE :2022-07-08

HEAT TREATMENT :SCOLUTION TREATED( 1940 F X 2min. R.C.)

CHEMICAL COMPOSITION{%)

Jooilo. 24982l

mmé_iﬁ_;ﬁf—‘

C Si Wn P S Cr Ni //rﬂ@
t] *3 *3 ¥3 *2 *2
SPEC. MIN. L - - - 180 80
MAX. L 35 75 200 45 30 200 110
HEAT NO. A <SS ST/
F222031 Ll 22 31 172 28 0 183 B2
*] 1:LADLE ANALYSIS *2:X10 *3:X1000 OTHER:X100
TENSILE TE
Ys TS EL
¥l *2 *3 *3 %
SPEC. MIN. LB P 360 P 75.0 35
MAX. LB P - P . c
HEAT NO. 7’ /7 e
F222031 L B P 557 P 9.2 54
TYPE OF SPECIMEN:FULL SECTION *1 SAMPLING DIRECTIOM L:LONGITUDINAL *2 SAMPLING POSITION B:BASE METAL
#3 UNIT P:ksi GAUGE LENGTH:2.0in. KIND OF YS:0.2% OFFSET

CORROSION TEST(ASTM A262-E): ACCEPTABLE

CORROSION TEST(MIL-P-24691/3): GUARANTEED

CORROSION TEST(MIL-P-1144D): GUARANTEED

FLATTENING TEST: ACCEPTABLE

VISUAL & DIMENSIONS: ACCEPTABLE

EDDY CURRENT EXAMINATION STANDARD PRACTICE REFERENCE DISCONTINUITIES(ASME SA-999/ASTM E426 TRANSVERSE TANGENTIAL
NOTCH): ACCEFTABLE

NO WELD REPAIR

MERCURY WOULD NOT BE DETECTED

NACE MRO175/150 15156, NACE MRO103/IS0 17945 HARDNESS: GUARANTEED
MELTED/CASTED/MANUFACTURED 1IN JAPAN

EN 10204 3.1

WE HEREBY CERTTFY THAT THE MATERIAL DESCRIBED HEREIN HAS BEEN MADE IN ACCORDANCE WITH THE RULES OF THE OONTRACT.

Al e NOBUYUKI HISAMONE
SENIOR MANAGER

QUALITY ASSURANCE DEPARTMENT
<Notice>

Modification ta or umauthprized wse of this certificate is strictly prohibited.
authenticity of this certificate. you can contact us by E-mail,

¥ This cerlificate is a printed copy of the original elecfric document as of 2022-07-20

NO. 3538035422
[f you have any questions on the

pibe-ipp@ip.nipponsteel.com .




NIPPON STEEL CORPORATION
KANSAT WORKS AMAGASAKT AREA

-
m NIPPON STEEL 1 HIGASHIMUKOJIMA NISHINO-CHO, AMAGASAKI, JAPAN

IMSPECTION CERTIFICATE CERTIFICATE NO. :0YYE(NS79 PAGE : 2/2 DATE ;2022-07-08

WE HERE CERTIFY THAT, SPECIMENS FOR THE TESTS WERE SAMPLED FROM THE CRIGINAL LENGTH PRIOR TO
CUTTING TO FINAL LENGTH AFTER TIE PRODUCTS HAD BEEN MANUFACTURED AND HEAT TREATED, AND' THE QUANTITY
OF THE SPECIMENS WAS BASED ON THE NUMBER OF THE ORIGINAL LENGTH AT HEAT TREATMENT IN ACCORDANCE WITH

THE REQUIREMENTS OF THE MATERIAL SPECIFICATION.

WE BEREBY CERTIFY THAT THE MATERTAL DESCRIBED HEREIN HAS BEEN MADE IN ACCORDANCE WITH THE RULES GF THE CONTRACT.

Ny e NOBUYUKL HISANUNE
SENIOR MANAGER
QUALITY ASSURANCE DEPARTENT
N0. 353895422

Notice> i
Modification to or unauthorized usc of this certificate is strictly prehibited. If you have any questions on the
authenticity of this certificate. you can contact us by E-mail. pipe-1pp@jp.nipponsteel.com .

; This certificate is a printed copy of the original electric document as of 2022-07-20



e Pennsylvania Extruded Tube Company

PSTreeot! g5
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Scranton »
:H e et
PA USA 18501 "" *

570-585-7777 L) 40, &t

17 a
f1

/ {._.r" Page 1

200814351

}‘r .

Sold To: 90 srﬂ 'I‘o. -

SMI EXTRUDED TUBE INC. TAa CHEN I ERNATIONAL CORP.
CHICAGO, I HOUSTON, TX

Customer Order Neo: 991047 Certification Date: 20080404

Pexco Order No: 0563232/11

Work Order/Lot: 522281 PO# L23043

e e e e et hm e e e e e e e R M e e T T T g

ASTM A312-07, ASTM A376-p6, ASME-SA-312, ASME SA-376, ASME SECTION

2007 Ed:l.t:r.on, NACE I-‘IRUIL?'S 2(m/5/NACE MRO103-2005

Hot Finished Seamlmna Pipe
Type TP304/TP3U4L Size: 2" 8CH 40
Heat: 517709 i

Material Manufacturer: Pennsylvanla Extruded Tube Co. USA
ANALYSIS % P

c si Mo P / Cr |
Heat 015 .30 <~ 1.61 025 18.3%
Prod 012 .31 1.64 .025 . 005 18.38

Mo Co Cu ///' N
Heat .45 0771 .28 - .030
Prod .45 073 .28 028
Mechanical Testsg:

Yield Stremgth Tengile Elon ilon
0.2% 1.0% StrengtH iR %

poi MP PEL MPa psi Pa E2" 0" E4d E5d
34800 0.0 N/A 834(}0/_, 575.2 5({/ng N/A N/A

Hardness Test Results: 75HRB, 76HRB
Hydrostatic Test (psi): 2000

Hydro Pressure IAW ASTM AS30/A999 (5 sec. hold}, psi: 2000

Tensile Test sample width (l=Full-Size 2=1/2" Strip): 2

Flattening Test per MIL-P-24691/3 (meets A599),Nc. samples: 4
Regult: Acceptable

Corrosion Test per Mil-P-24691/3(A262 Pr E). No. of zsamples:
1 Result: Acceptable

Country Of Origin: Unilted States

Inspection Certificate IAW EN 10204 3.1

Color-coding as agreed upon with customer (fax 3-26-02).

Hardness tegst meets NACE MROL75 & NACE MRO103 requirements.

Heat number is traceable to the original melt.

The grade 304L and 316L are not covered by ASTM A376 or ASME

SA376 specifications. Therefore, these specifications do

not apply to these grades.

All material subjected to a solution annealing heat

treatment at a temperature of 1900 deg.F minimum followed

by rapid air/water quenching to below B00 deg.F in less than

three (3) minutes.

Material manufactured by Pennsylvania Extruded Tube Company

(PEXC0O), U.S.A. and meete the requirements of NAFTA Origin.

Material has not come in contact with Mercury or Mercury

containing compounds. No weld repair or welding performed.

Material has been manufactured in accordance with PEXCO'e

Quantity: 126 Pcs. @ 2685.42 FT

'Nl ) /

10.12
110.20

Reduction
Qf Area
%
N/A



PEDTLE00) w03~
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200814351

Page 2

Quality Manual R3 dated 9/16/07 (ISO %001:2000 Certificate

No. 109185, expiration date 3/31/09).

Melt Source: AB Sandvik MT, Sweden

Melt Methods Electriec Arec Furnace-AOD Refining

This is to certify that the contents of this Certificate are

correct and accurate as contained in PEXCO's records, and 2.
that all above test results and operations performed are in . .
compliance with the requiremente of the purchase oxder and 4
the specifications as outlined above. Test rasults represent
the actual attributes of the items purchased unless stated
otherwige in this Certificate.

Y

Gerard F. Dougherty, Qual. MNgr Authorfiged Rept?hentative
10 (TA CHEN PIPE R19) (15) HF (US36252)



7Pl PP os0/T cry 1os 0
;ff 5“%6’5‘ 54»”4&%5‘5'

= e \ CERTIFIED REPORT OF TESTS

3 1921-16 Gijang-daero, Jangan-eup q i ZZ/ par EN 10204 3.1
WSG Gijang-gun Busan, Korea 46028 Nuotified Body TUV SUD Group 150 $5001: 2015 Cert No TUV100 01 2206

TEL-#82-51-710-1700 FAX - +82-51-727-1635 PED 201468/EY, Annex |, Section 4.3 and ADWD Cert No DGR-0036-Q5-W 550/2012MUC

CUSTOMER “Norea Industrial Comgany, U.C CERTIFICATE NUMBER WS 2002030102
ORDER NUMBER 101-5021 : /‘{ ISSUE DATE 03-Feb2020
PRODUGT TYPE STAINLESS STEEL SEAMLESS. PIPVES/.SOLUI'ION ANNEALED, PICKLED MATERIAL GRADE TPIo4L /
PRODUCT SIZE NPS2 X Sch 405 X 20 (FT, Lengm) / QUANTITY 1320 FT
SPECIFICATIOHS ASTM A312, ASME SA312. SAI76 NUMEER OF LENGTHS 86 /
HEAT TREATKENT SOLUTION ANNEALED TO MINIMUM OF 1800°F {1050} REVISICN ASTM AT12-182, ASME SA312:2019
SURFACE FINISHES ACID PICKLING ASME SA376-2018

COUNHTRY OF MANUFACTURE KOREA

mcmo?nm (n'_qeordlng h?mﬂlm,dminle:s stsel mil, %) ,’;‘/
: o uf

-
£ . Ly
MEATNUMBER / € ./ I/ "/ P s Mo cu co N CheTa 2 OUG - ooy
S1eD821AA12 7 0.026 c.44 133 0.935 D.0O2 135 B.04 - - 4 = " B ONO ____-—;%—"""—_
- H o
JobNo. L2520 —— S;";“'- 1534
WECHANICAL TEST DNo. & R
YIELD STRENGTH {0.2% OFFSET) TENSILE STRENGTH ELONGATION (%) - HARDNESS %/ oy | \;’. / ,/'
MPa 315 - WPz 613 - 3 HRE B1 &
MP2 309 MPa 612 3 HRE 79
WISUAL INSPECTION ACCEPTABLE  FLATTEMING TEST ACCEPTABLE EDDY GURRENT TEST ACCEPTABLE  DIMENSIONS CHECK ACCEPTABLE
HYDROSTATIC TEST ACCEFTABLE  KOT ACCEPTABLE NACE MR 0103/ 150 1784515 ACCEPTABLE  NACE MR 0176 ([SO 15166-16 ACCEPTABLE

ATTEST

Tha Material has not come in contact with metcury ofand low metting point elements. Weid repair was not used to manufectum this. product.

The deliveted products comply with the requirements of the order,

Eddy current tasi is condiucied according to ABSRIASASM. Matedial i PMi-tested on ali 100%.

Intergranudar corroslon 1wastiCT) according to ASTM AZE2 Practies E

Wie hamsby certfy thet the material homin hzs bean made and tesiad n accordance with above specification and e results of all st are acteptable.

@® @ e, D e TJIN-TJAE , 3L

Quality Assurance Manager

IN-HQUSE INSPECTCR

WS—QP-804-048 {Rev. 5} WEG Co., Ltd. A4{297X210}




DI ' I n E CIN NO. U27109GJ2004PTC043781

TUBES PRIVATE LIMITED Manufacturer & Exporter of Stainless Steel Seamless | Welded Tube & Pipes
180 5001:2015, 1ISO.14001:2015, 8BS OHSAS 18001:2007, PED 2014/68/EU and AD 2000 MERKBLATT W0 CERTIFIED COMPANY

INSPECTION CERTIFICATE AS PER EN 10204:2004-3.1

1 RYI/QANOL L

CUSTOMER : Corlificara No. DIPL/SMLE/202 1-22/188/2
M{fs. NORCA INDUSTRIAL COMPANY, LLC Date 13,10,2021
1 HOLLOW LANE, SUITT 200 PROOUCT AUSTENITIC 5.5 SEAMLEYS PIPE
LAKE SUCCESS, NY 11042 STANDAND ASTM A 312 / ASME SA 912 1%
usa MATERIAL TP 30473041
PO. NO, AND DAL 148/005005 DT, 16.U6.2021 i
ro. wonk / QUANTITY | QUANTITY | HYDROSTALIC TST
sn, ONDER IMENSION / ENDS TESTED
NOS FEEY
na. NO. . PRLISUAL [PSI]
L LAY v, A FOINCr ¥ SCH 405 » 18 TO 24 FEET LTNGTH Jl = Al IR b wit o
T -1
=
sn AGUREY. CIEMICAL COMPOSITION %
NO, HLAT NO, C MN P S S 3] (&35
5 0.035 MAX | Z.00MAX | 0,045 MAX | (.030 MAK | 1.00 MAX | 8.0010.00 | 1t w0 0wy
_ /—d H G077 T1:0 0.038 40r 04U 4.7l L ity
. /"'i"-mw : p 0021 ,f  1us3 0030 i duul 0.513 R Gu T
; HE vo2s S V02 7 0037 /| vou. A son AF au S T s )
- —— |
L MECHANICAL TEST T »
sk, TENSILE - YILLD EIONGATIIN | FLATTLNIRG T NARLNESY
MO STRENGTH STENGTH Lral ST i "
{MPA) iMPA} 6.1-5U MM . ;) i
515 MIN 205 MIN 355 MIN [ASIMA 37U | Yo nhida I
e D N ] -, !
: / / ! af o b ({8 I-... - -— -
H NTNTIEYS VA e , ;
r—n——- i - —— T~ ——— - . :'- . vy -—-——I-I-— ‘-.‘
Li 0.t IREA'MENT SOL ITION ANTIUAICD Ay (FMP ABOVE 160" ¢ ANG ARIY {3 L NCTY B vvaiLn !
% AL PIFLS ML PICKITD AND PASSIVATED A5 PO AST A JS0 AND FOUND SAVISFAC LORY ) '
1 1000 VISUAL INSPECTION DDNE AS PER ASTRA A 312 £ ASME SA 312 UY DTPL AND FUUND SATISTAGIORY - ) |
A 100Y JMENSIONAL (N8I LHON DONE AS PEIASTA A 332 7 ASAE 54 112 DY DIBL AR} - O 43D BATISEL, "Lk _!
L]

t B HYDRD TLh0 LN E A PTRRASTRG f S12 7 ASNEE i 300 1Y DTRI AND FUUSL DAY ML ORY !
Cea cadn oNALT I D3 A YLK RS IVEA 120 ASKLAA J12 BY DI, AND FOUNIL SATISEV, DI R
 AMLSIANICAT TEST 45 PLR ASTRLA 3172 7 ADME 5A 312 0¥ DIPL AND TUUND 5ATISTAC FLHiY !
1

13

|

210U o P TES ™ AS D1 R ASTALA 312 / ASME 5A 317 BY 010 ARD FOLND SATISFACTDNY S
= KGC PRACTICE "E™ TLST AS PEIL ASFM A 262 DONE BY DYPL AND FOUND SATISFACTORY e
15 AT - DIVING NeAKE SI2L , B, SeAMLESS PIRL, STANDARD , GRADE , HEATHO ,, MAGE SIRODZE S N 0IC3 PAT RSy ' ——

;'.-T-'In LN HIN ) BT TI LY ot BOGY QF DIV MORD ARU AL S CO NN ALY m_: wh 'K 2 o Bl o o _]

AR T S PO N el L T g e T

Pon g Gl i T RS SEAR G B DR 1Y dul e, CHATIE AS D8R AT e 100,

4 NUHL - 5sSPECITICATION, 11zHEAT ANALYAIS, P=PRUDUCT ANALYSIS, G.L=GAUGE LINGTH e e Ny s
HEMARKS ;- \J€ HCREBY CERTITY THAT THE MATERIAL IS AS PER P.O, REQUIREMENT. o
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’{*ATl Certificate of Test Y& Hedennan

Yokgoo Polexxstl - 3¢, Hecager. Quslicy

ill Information Gustomaer Infermation
Flat Rolled Products A
Numont 0215659-00 [ Name ROLLED ALLOYS INC
w 5?1? Gieen P&‘nirglgta 01 Jales  50-011-362 PO 0192635-HoU

S Lot Mar-10-2021 | pRO Jan-21-2021
Sold ROLLED ALLOYS INC . Ship ROLLED ALLOYS INC.

PO BOX 310 to: 9818 E. HARDY ROAD

TEMPERANCE, MI 4B182 HOUSTON, TX 77093
Material Information

"ATI 304/304L" STAINLESS STEEL
PMP HOT ROLLED PLATE ANNEALED PICKLED COMMERCIAL CUT EDGE

ASTM-A-240-20A - ASME-SA-~240 ED 2019
ASTM-A-262-13 PRACTICE E AMS 55133
AMS 5511K UNS 530403 -
UNS $30400 v ' NACE MRO175/I50 15156-3:2015
NACE MR0103/I50 17545:2015
Plece Information
Gauge Width Length Total
wt
Pes (In) {in} {In) Heat # ' Pioco ID | Saction Id | Lot # {Ibs)
ltem: 001 Costid: 0003839 : Govt:Contract-#: Govt-DO-Rating:
, Gust-Job; 2 SchoduloB:
1 | .1875 | 96.0000[240.0000 Js61950 v [ccoso79 | -— | soz207| 1373
Chemistry Testing
Element Requlrements Final Heatl Analysis
{wt %) Min Max 861959 Loc
o e .030 .025 BN
MN m— 2.00 1.60 BN
P -— 040 .031 BN
5 —— 030 | < .001 BN
ST -— .75 .38 BN
CR 18.00 19,50 18.20 BN
NX 8.00 |10.50 8.11"° BN ) ]
M 75 49 BN £.0.No. ":""""M
o) -——- . .
Joh No. ....-———-—-—-""
cu . .75 .45 BN shit =13 -
WMo, 0 e e
N -—- .10 .09 BN ] 77

T -

HEAT o

Ny ﬂmﬂﬂﬂﬂf’IU/Jf!lﬂlmlllﬂﬂﬂ(]!ﬂl}mII}(!I!

% UB1696TUS

P



MATI

Certificate of Test

m;e&z&mm‘

Horcon Doperrard - Ev. Maoagdr., Ousliey

Flat Rolied Products cn:!:tll Information Customer Information
Numpar 0213659-00 [ Namo ROLLED ALLOYS INC
w 5?3 Green Stre%ta o 2olss  50-011-362 PO 0192635-Hou
ashington, PA 15301 o Mar-10-2021 | B9 2an-21-2021

Chemistry Testing

861959

for testing locations TC, BN, &

ATI Flat Rolled products performs chemic.ﬂ analysis by the following techniques
5 by combustion/infrared absorptian per
ASTM E1019; N & 0 by inert fusion/thermal -conductivity per ASTM E1019; Mn, P,
si, cr, N1. Mo, Cu, cb(Nb), Co, V, W by WDXRF par ASTM ES72; Pb, 81, Ag by GFAA
per ASTM E1184; Al and Ti (>=0. 10%) by WDXRF per ASTM ES572 atherwise by 0ES per
ASTM E1085; Ta by ICP per ASTM E1479.

Lo: C &

- Material was produced by EF melting with aob refining.
UsA melt and manufacture
Material melted at ATI FRP Brackenridge (FRPB)

FRPB - ATI FRP BRACKENRIDGE 100 River Road srackenridge, pa 15014

Mechanlcal Testing
LOT
503207
Condition: ANNEALED
Direction: TRANSVERSE
Tomperatura: ROOM FEMP
Spec:

Test Limit Tnits Regult / |Loc
¥S 0.2% OFFSET pst 44800, W/ TC
TENSILE psl 86200. ./ TC
ELONG, IN 2" % 59. TC
RED OF AREA % 69, TC
HARDNESS - 152. HBW | TC

when hardness is measured using the trinell scale, the indentation measuring device 1s Type A.

Bend test passad per periocdic test requirement.

Mechanical Property Requirements

Page 2ot 4 IWIIMIWWWH/)H!FHUIHWMIWIII{

#  BBIBIBTUS

ALCT20  03/15/3021 1L145132



s QUOT MER

NORTH AMERICAN
A STAINLESS

METALLURGICAL TEST

§0443975

6870 Hishway 42 East
REPORT el

Ghent, KY 41045-9615

{502) 347-6000
Certificate: 706219 02 Mail To: Ship To: . .
et e oS SPECIALTY ROLLED METALS SPECIALTY ROLLED METALS Date: 7/12/2021 Fage: 1
; 423 ST. PAUL BLVD. 423 ST. PAUL BLVD. /
CARCL STREAM, IL 60188 CARCL STREAM, IL 60188 Steel: 3°4/3'1‘“;//
Finish: HRAP
o= (orfran 03310787 / NAS Order: AN 0847192 01 Corrosion: ASTM A262/15;180Bend-OK
PRODUCT DESCRIPTION/: / REMAREKS :
STM S_\STEEL CCIL, HRAP; UNS 3040 30403 Mat’l is Free of Mercury Contamination. No weld repairs.
EN1 a 7% EN10088- -2, 1.4301/1.43 A

ASTM A240/ 0 ,Ad480/20=2,0666/15;ASME{SA240/19,SR480/19, SAGEE/19
AMSS5 11K/ 13J XMRK; MIL-S-5059D D3 {X CRN MEAS); MIL-5-4043B

NACE 0175/ISO 15156-3:2005 A, MROlDB/O'I ;OPS766D-A X MAG PERM
MIN. SOLUTION ANNEAL TEMP 1900F, WATER QUEMCHED

EN 10204:2004 3.1; RoHS 1, 2 & 3 Compliant

Material is Free of Radioactive Contamination

Steel Making Process: EAF, AOD, & Cont. Casting

Product Mfg.by a Quality Mgt.Sys. in Conf. w/IS0 9001
*Melted & Manufactured in the USA; Mat’l is DFARs Compliant
*Melted & Manufactured in the USA; Mat’l is DFARs Compliant

f Product ID § Coil § Thickness Width Weight ——~———-~-Length---=w=~- Mark Pieces COMMODITY CODE ]
0O5M22L B * Q5M92L B .3750 60.0000 28,090 COIL 256.60 18 1 21243 J
L s e Wl
ANAB, ISO/IEC 17025, Certificate# L2323
CHEMICAL ANALYSIS CM{Country of Melty ES5(Spain) US(United States) ZA(South Africa) JP[Japan) Chemical Analysis per ASTM A751/20
[ HEAT M ¢ 4 CR % cu % MN % MO % N % NI % P4 s % )
M92L\/ us - .0283 18.0410 . 4460 1.7690 . 4020 .0882 8.107¢ .0310 .b027
s 20Ny /075 TEE
.3590 7
v JobMo. _7re/ /":’ et 7
h_ P W A 7 ‘; M_d
O NT. W
MECHANICAL PROPERTIES - \\'
ZEA gﬁ’."f G
. Y i — 7 )
o 1 UTS 20C .2% YS 20C 1% ¥YS 20C ELONG % Hard Tail
Product ID § Coil § g & K5I KSI KS1 F-2" Hard
05M92L B 05M92L B FT 96.67 S6, 43/ 67. -37 50. 04/88 50 92.00
y J
NAS hereby certifies that the analysis on this certification is correct. Based upon the results and the accuracy Technical %’—r—""
of the test methods used, the material meets the specifications stated. These results relate only to the items Dept. Mgr. o

tested and this report cannot be reproduced, except in its entirety, without the written approval of NAS.

"

KRIS LARK 7/1272021
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NORTH AMERICAN
NAS STAINLLESS

An hkcerinox Group Company

METALLURGICAL TEST REPORT

*ﬁg%ﬂﬁ@

24y of%

6370 Highway 42 f<ast
Ghent. KY 41043-9615
(302) 347-6000

corcificate: 919741 06 Maid To:

i ROLLED ALLOYS
Customex: 2830 023 6555 SOUTH S7TH WEST AVENUE
0226409~-TUL

Your Ordar: KAS Order:

:23::::1.015 Date: 5/10/202 Page: q
e /
Finisgh: HRAP '
AN 1053070 02 Corrosions ASTM A262/21 A lHOBerxd-OK

TULSA, OK 74131
PRODUCT DES QRIP'I_I_Q_IL.':’
STAINLESS STEEL PLATE, IRAP; UNS 3 4"0.'30 03
ASTM A240/23,A480/23,R666/23:ASME/SR240/24 SA480/7213,SAGE6/13
CHEM ONLY ON FOLLOAING ASTM: 9/23,A4884723,A312/22a
CHEM ONLY OK FOLLOWING ASME: S3312/73,SA479/23

AMS 5511K/55i3L XMRK; MIL-S-5050D AMD3 (X CRN MEARS); MIL-S-4043B
NACE MRO175/IS0 1I5156-3:2015 A, MRO1Q3/07;QQ5766D-A X MAG FERM
MIN. SOLUTION ANNEAL TEMP 1900F. WATER QUENCHED

REMAREKS :

Mat’l ia Free of Morcury Contamination. No wold repairxs.
EN 10204:2004 3.1; RaHS 1, 2 & 3 Compliant

Matcrial is Pree of Radicactive Cortamination

teel Making Process: EAF, AQOD, & Cont. Casting

Product Mfg.by a Quality Mgt.Sys. in Conf. w/IS50 9001
*Melted & Manufactured in the USA; Mat’l is DFARs Compliant

RO.NO. D%uess osee

JobNo JvreS .0 2.
Z L sgmm—
[ skia/e Prot # Thickness  WZdth  Weight -——-—=-wn Lengthe am=mm=n Mark  Pieces comMopITY copE IO ND, SOY/4p ¥
7 ra
l PX6412 * D4BESY "/-5000 P{;B.OOOO 2,000 PLATE 144.00 2 0DD3IBG4

o

CHEMICAL ANALYSIS CM(Country of Meft)
Z

ES(Spain} US{United States) ZA{South Africa) JP{Japan)

ANAB, ISO/IEC 17025, Certificated L2323
Chemical J'ma/l_y.si.s pex ASTM ATE51/720

HERT f o/ ¢ v/ cox,/ erxnS cuy MN % MO % N %, mus 2w )
= [ 4 4 B v 4 Fd 4 -
BE5V Us .0148 .2080 7610 .4915 1.76335 .1015 .0849 B.0700 .0310
s x Jsesxx /S
.0000¥  _33ms
N
MECHANICAL PROPERTIES
i 1 a B
o i1 UTS 20C .2% ¥S 20C ELONG % Hard A 262 Pr A R of A
Skid # Prad ¥ cr XST KSI %-2% RB Pr A %
Exsa.:lLy 4B FT 80.8 31.32 69.48 78.00 OX 73.40
Heciiging Inspaction
‘ J ll By:
\ e \ \ Date; SZH
! TRACER = mssnus “ -
. = 7
NAS hereby certifies that the analys:s on this certification is correct. Based upon the resulls and the accuracy Technical ) O ‘,/:.f e T '.{
of the lest methods used, the material meets the specifications stated. These resulls relate only to the items Depkt. Mgr. = f 3

h‘-qh-d and this ronart Fannal ke ranendiead aveent in ite ontirety withme the writtnn annraval nf NAS

NAMT LT, LaRfMrm S/1ns2024



29018 MYR SD9L-3990g 3

Manutaciures / Fabincante
3 |
@\

outokumpu )

Type of document / Tino de: doCumento

NSPECTICN CERTIFICATE
CERTIFICADO DE INSPECCION
actording to / de acuerdo con

EN 10204-3.1

Docurnen number !
N*de cenlificada.

0000631027/

10/39/202%

Page / Pagina:

17 2

1 Sieel Drive; P.0O. Box 13000; Calvert, AL 36513-1300

Cuslomer/Ship Io / Cliente
SPECIALTY ROLLED METALS, LLC,CAROL STREAM

SPECIALTY ROLLED METALS, LLC
423 SAINT PAUL BLVD,

CAROL STREAM IL &0188

USA

Customer's orger number 2 N* de Pedido Chenle .
03311146

Manyfaclurer's woiks order no. / &° de Pedide Manufacura

901328467 / 001

Delivery note no, / N® de Entrega ,

85835870/ 010

Praduct / Protfucto
Slainless Steel Hot Rolied CoilBobina

Teumns of defvery £ Condigiones de enlregn /
ASTM AZ40/A240M-23, ASME SA-240 Sec, |l part A Ed.2021 /
ASTM A480/A480M-23a, ASME SA-480 Sec. |l part A Ed.2019
ASTM AG66-23

NACE MRO103 /150 17945: 2015

ASTM A276-23, A%12-22a, A479-23, Ad484-23a Chemical only
NACE MRO175/1S0 15156-3: 2020

ASME SAS12-22a, SA479-23 for Chemical Compositien

EN 10028-7: 2016

EN 10088-2: 2014

Steel Grade and Qualily LAcers
| vree 304u30}/
| UNS S30400

& 0. No, ,:_Z‘/& /i) paig]'

wssoes oy S
| 1.4301 DNo. 504/ 4000 4

AN

&
Rt A

Cusipmer's matelial npd Praduct dimensions {Tlugkness 7 Width £ Lengis) / Steehmaking proceskurel Funish!
N* de malerial del cliente Dimensionés (Espesor / Ancho / Largo} Proceso de manulact, Acabado
21243 [ 9,55 mm % 1,524.00 mm AOD Ma /107 No.1
vl 0.3750 inch x 60.0000 inch
Packing-Ho.f Ne.af pieees! Ariual waight! Attual lengih? Cail-Ma.r Heat Mo/ ion lotf o
N* de Empague ieras Peso acwl Longilud acivat fobira No. Cobyda Lete de inspeccian | Lote deinspeccion
3545381 - 1 47,906 Ib /21,730 kg 617 /188 m 909291 543627 I 1000883084 | 1000883085
Sum/ Suma | 1 ] 47,90610/21,730kg |
Heat /7 County ol Meh s Chenncal composiion / Compastcon Guinuca  Chenncal analysis per ASTM A751-21
Colada s, e coladky :

Vi / %C /|%Ssi /%M slupr %S % /|%Mo |[%Ni S]%N A%Cu _]
543627 | USA 0,027 0,35 1.27 0.032 0.0014 18.09 0.48 8.06 0.066 0.4%
f::i'n’l’.’u':ﬁ"ﬂm TRANSVERSE  Mechanical tesung per ASTM A570-23
ansnewpn lo " ¥50.2% ¥51,0 TS El. ABO Bl 2" HRB
ate de nspeccite PSI/ MPa PSI/ MPa PSI/ MPa % %

1000883084 45,686/ 315 / 57,4331 396 / 92,675 /639 51 586 g8
1000883085 45,975/ 317 57,5787 397 92,820/ 640 51 56 91
fuisianl 1o intrgranul IR conlia 1 ASTM A 262-15, PRACTICE E - Sample Acceptable
[V face ! i Superlicie: 0K
Pagive Matenal idenufication (PHI) 7 Conral de specian: 0K

Heat Treat: Solution anneal 1900°F/1040°C Min, Air and water quench
Bending test per ASTM £290-14 OK

No welding or weld repairs were performaed on this material

Grain Size as par ASTM E}12-13, comparison procedure

DFARS 225.872-1 Compliant

No intantional additions of Mertury compounds were made or used

Drigunator of the ducument J Quginddor vel dacumento / The mfotmabion arovided

Outokumpu Stalnless USA, LLC
An 150 9001:2015 certified company
1S0 17025:2017 aceredited 1esting lab by ANAB
EU PED 2014/68/EU, Anex |, 4.3 certified

Catlili
Colifi

15 cally 4
s pf

ne

Nome ol experl

Los valases mosiradas corresponden a Ios dalos archivades

¥

Arturo Hernantict Rubo

Dalr of issue and vakdalion

1
15 2 lrug topy of 0ald on fle / Fecha de emision y voldacit

10/19/2023

This docurnem shall net be alieeed
ar teproduced. except v lull
Frgutulen, ficlitious, or

false stolements ar enlries

may be proseculed by law,

FHgmbre del experlo




Manufacwres S Fabricante Type of document / Tipo de documento ggf’uorzgfﬁfgrggﬂﬂ 10192023
INSPECTION CERTIFICATE 0000631027/

OUtOkum DU { -\\. CERTIFICADO DE INSPECCION -
\“’h /J’ according fo / de acuerdo con p"5°2"’"‘3/'“‘" 2
‘ EN 10204-3.1

Free of radioaclive contamination

EU RaHS Directive 201 1/65/EU Compliant
Product manufacilured n the USA
Country of Melt as per 150 3166-1

Onginaiar af the documea: 2 Diiginadar del documento / The mformahen provided is 2 bue capy of data onfile Date of issue and vakidation
oralar ? Lo% valones masirodos cotredpanden 3 s dotos archivados Fecha de emisiin y validacidn
Quiokumpu Stainless USA, LLC N

An IS0 9001:2015 certified company o 10/19/2023
IS0 17025:2017 accredited testing lab by ANAG This document shall not be allered
ifi of reproduced, excen in full
EU PED 2014/68/EV, Anex |, 4.3 certified g ceproducod, secon &
Cortihcate 15 generated cally ! lalse statements or enlrcs
Ceaiticado €5 gencrado Julomalicamenie Noturo Hemandez Rubia may be proscculed by law.
Name of expea £ Nombee dol experio




Tate

PURCHASE ORDER

METALWORKS, INC,

To

Deliver to

Brighton Tru-Edge Heads
11861 MOSTELLER RD,

Cincinnati OH 45241

255 Happy Lane
Roebuck SC 29376

Tate Metalworks Incorporated
PO Box 171
Spartanburg SC 29304

864-576-3540

24018-00001
5/23/2024

Order Number
Order Date
Requisition No
Delivery Date
Purchaser
Terms, net 30

8/172024
TWB

Job

Cost

Phase Code

Cat

Description

Quantity Rate Amount Tax

ASME Head 2:1 Elliptical 96" 1.0, X
313"min.(0.375"nom.) 2"SF,
26.313"max. OAH (+/- 0.375") Single
Bevel: per Sketc attached SA516-70
ID#SHA4L-237

Surcharge included in price
Mark heat numbers on material
Furnish matching Mtr's w/shipment

No China/Taiwan Material Melled or
Manufactured

ASME Code Vessel

All head's shall be cold formed and
shall be in compliance with paragraph
UG-81 and UCS-79(d) of ASME
Section VI, Div.1. All heads shall be
seamless or 100% radiographed. If
heads are welded, Original Form U-2
partial data reporis are required.

Frt. Included to Roebuck, SC 29376

Confirmed to: Amanda Suchko
513-672-4839 Quote#20242508

*Bevel (1) Head Only"

——

2.00 ea| 6590.9500| 13,181.90

—~7

g 3
e '

i

A

/

§
P

Approval Signature

i
il

r/ /" 2
g A A
Y <,
._:f-"/ /f/

#

Order Total $13,181.90 $0.00
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Page 1t of 2

Brighton Tru-Edge Heads, LLC
056/23/2024 14:59:47

BRIGHTON 3\ 11861 Mosteller Road

Sharonville OH 45241-1524

This Proposal is issued subject to Brighton TruEdge Heads & Fabricated Products, Inc.'s
Terms of Sale found at hitp:/brightontruedge.com/terms-of-sale/; provided that if a
Blanket Subcontract Agreement is in effect between the parties, this Proposal is issued
subject fo such Blanket Subcontract Agreement.

Proposal No. 20242508

Notes:

Shipment: 10 weeks

Terms of Delivery: : FOB Cincinnati w/ freight allowed to ROEBUCK, SC

........ $6,590.95

To: From:
TiM BRADY Proposal Date 05/23/2024
CREDIT TEAM Payment Terms Net 30 Days
TATE METALWORKS INC
P.0. BOX 171
SPARTANBURG SC 29304
Customer Information: Sales Rep. Amanda Suchko
Inquiry No. 49251 Telephone 513-672-4839
Name TiIM BRADY Fax 513-771-2404
Telephone 864-576-3540 amanda.suchkc@brightontruedge.com
Fax 864-574-6620
Email tim.brady@tatemetalworks.com
Line ltem 10
Quantity 2.00 Tag
Job Type Labor and Matl Weld Yes
Material Type SA240-304/304L X-Ray Spot X-Ray
Style 2:1 ELLIPTICAL U-2A Form Yes
Diameter 96" ID Finish Inside Mill Finish
Thickness 0,375" Nom 0.313" Min Finish Outside  Mill Finish
5F 2" Circumference 25'1-9/16"1C
OAH 26.375" Weight Each 1,167
Center Hole 2.375" Max Total Weight 2,334
Bevel 40.0° Inside with 1/4" Land Volume 564
Form Code Cold Formed & Pickled
Inspecticn ASME Code INSP w/ P. Dat Sht

Price Includes June Surcharge




Tate

METALWORKS, INC.

To

Deliver to

Phoenix Metals
PO Box 932589
Allanta GA 31193-2589

255 Happy Lane
Roebuck SC 29376

PURCHASE ORDER

Tate Metalworks Incorporated
PO Box 171
Spartanburg SC 29304

864-576-3540

24018-00002
512312024

Order Number
Order Date
Requisition No
Delivery Date
Purchaser

Terms, net 30

6/6/2024
TWB

Joh

Cost

Phase Code | Cat

Description

Quantity Rate Amount Tax

Plate 0.313" X 48" X 305" (1)pc.
SA240-304/304L ID#SD4L-4052
SR-1

Plate 0.313" X 60" X 305" {4)pcs.
SA240-304/304L ID#SD4L-4053
SR-2,3.45

Surcharge included in price
tMark heat numbers on material
Furnish matching Mitr's w/shipment

No China/Taiwan Material Melted or
Manufactured

Frt. Included to Roebuck, SC 29376

Per Attached Tate Metalworks, Inc.
'"PURCHASE SPECIFICATION FOR
STAINLESS STEEL WAREHQUSE
CONTINUOUS MILL PLATES"
Specification PS-CMP-001 (Revision
Date: March 5, 2012)

Per Attached Tate Metalworks, Inc
"Purchase Order Terms and
Conditions"

Exact piece count guantities required
as listed

Confirmed to: Scott 800-521-6061
Quote#2488414

Fuel Surcharge

1.6800

1,397.41 # 2,347.65

6,987.04 # 1.6800| 11,73823

1.00 lot 29.5600 29,56

287 Vi

Approval Signature

Z

2 Order Total $14,115.44 $0.00

1




j,'?é?:,} Phoenix Metals Company
é 1y CHARLOTTE - PHOENIX METALS
ka g 12420 MEANS CT.
(3 P. 0. BOX 7849
4 CHARLOTTE, NC 28278

Sold To: TATE METALWORKS, INC.
P. 0. BOX 171
SPARTANBURG, S5C 29304
Phone No. 864-576-3540 Fax No, B64-574-6620

Salesperson :SCOTT HUGGINS, email: SHUGGINS@PHOENIXMETALS,.COM, Phone: 704-588-7075

Ship To:

TATE METALWORKS, INC.
255 HAPPY LANE
ROEBUCK, SC 29376

Quote

No: 2488414
Date: 05/23/2024

| B
Customer # | Contact | PO Number Terms
TATMET TIM-1 1/2% 10 MNET 30
: L | o e
FOB Ship via | Ship Date
DELIVERED ~ QUR TRUCK _ 06/06/2024 R - -~ R
Product Qty Um Description Ord| UM Bill Qty Price| UM Extension
1 1 PCS T304L STAINLESS STEEL PLATE(.3125 X 48 X 305) 1397.41 LBS . 1397.40 1.68 LBS 2,347.63
2 4 PCS T304L STAINLESS STEEL PLATE(.3125 X 60 X 305) 6987.04 LEBS 6987.04 1.68 LBS 11,738.,22
Total Est Weight (LBS) 83B4.45 SubTotal 14085.85
Est. Fuel Surcharge 29.56
Freight Charges .00
Misc Charges .00
. . . Cutting/Labor .00
All quotes valid through the close of business teday and are subject te final confirmation by a sales order acknowledgement Taxes .00
Phoenix Metals Terms and Conditions of Sate Apply. Please refer to www.phoenixmetals.com/terms-and-conditions Trtal 14 1418 A4



Tate
BEsCTT
METALWORKS, INC.

P.0. Box 171, Spartanburg, SC 29304 255 Happy Lane, Roebuck, SC 29376
(P) 864-576-3540 | (F)} 864-574-6620

PURCHASE SPECIFICATION FOR STAINLESS STEEL
WAREHOUSE CONTINUOQUS MILL PLATES

Specification PS-CMP-001 (Revision Date: March 5, 2012)

1.0 GENERAL:

1.1 This specification applies to stainless steel continuous mill plates cut from
coils, and purchased by Tate Metalworks, Inc. Material will be supplied in
the form of plates. Plates will be furnished in accordance with ASME
Specifications SA240, and SA 480, latest editions, and the following
requirements.

1.2 The billing weight basis will be theoretical weight.

1.3 Additional requirements may be contained in the body of the purchase
order or in other attachments. This specification and requirements
contained in the purchase order take precedence over similar
requirements listed SA240 and SA480.

1.4 Failure to comply with these specifications will resulit in rejection of
material, or backcharges for corrective work.

2.0 CONDITION:

2.1 Plates shall be furnished as hot-rolled, annealed, and pickled unless
otherwise specified in the purchase order.

2.2 The use of welding to repair imperfections must be approved in writing by
Tate Metalworks prior to making such repairs. Any welding approved must
meet the requirements noted in Section 20. of ASME Specification SA 480.
3.0 FINISH:

3.1 Plates shall have a No. 1 Mill Finish unless otherwise specified in the
purchase order.

3.2 Plates shall be furnished with No. 3 slit edges.

3.3 All plates are to be delivered to our shop cleaned, undamaged, and

1



suitable for resale without further cleaning or repair.
3.4 All of the following finish defects are cause for rejection of material:

Stains (Pickle stains, rust stains, & other stains)

Deep scratches (primarily from forklift handling and dragging)

Rust - including rust streaks from steel strapping.

Edge damage ( from hooks and chains)

Marks from sources such as suction cups, forklift tires, and footprints.
Dimples from rolled in scale, shot, or other cause.

4.0 DIMENSIONS - PLATES:

4.1 Plates shall be furnished to the dimensions listed on the purchase order
within the following tolerances:

Dimensional Toleran

Di ion
Width & Length +1/8, -1/8"
Difference in Diagonals: = 1/4" max.

4.2 Camber tolerance for plates is limited to 1/8" maximum deviation from a
straight line in any 5 feet. Total camber not to exceed 3/8" along entire long

edge.
5.0 PACKAGING AND LOADING - FLATBED TRAILER SHIPMENTS:

5.1 Plates are to be shipped on flathed trailers for unioading at our shop by
25-ton overhead bridge crane.

5.2 Plates are to be loaded with the eye with wood dunnage between the plates
and trailer bed.

5.3 Maximum [ift weight is 25,000 Ibs.
5.4 Loads are to be tarped.

5.5 If strapping is used, it shall be stainless steel .

6.0 PACKAGING AND LOADING - VAN TRAILER SHIPMENTS:

6.1 Plates shipped by van trailer are to be packaged for full protection from
2



damage by forklift handling. This packaging shall include full length wood
skids, and paper wrapping as a minimum.

6.2 If strapping is used, it shall be stainless steel .

7.0 MILL TEST REPORTS:

7.1 Certified mill test reports for all coils in the shipment shall be delivered
with the material. A duplicate copy is to be mailed to this office.

8.0 MARKING:

8.1 Each plate is to be marked with the manufacturer's name, grade, and heat
number, Each plate is to be marked in the vicinity of the heat number with
our Shop Order Number, and the Tate Metalworks ID Number for that line

item on the order.

10.0 PACKING LISTS:
A packing list shall accompany each shipment, and should list the

following information:

In the header:

Our Purchase Order Number
Qur Job Number

Your Mill Order Number
Date Shipped

In the body - for each ID Number:

ID Number

Heat Number

Number of plates
Thickness x Width x Weight
Specification and Grade



TATE METALWORKS, INC.
TERMS FOR PURCHASE

1. CONTRACT: This Purchase Order constitutes an offer by Buyer to purchase the goods and services
specified upon the terms and conditions and at the price(s) and with the delivery date(s} stated herein and is
not an acceptance of any offer by Seller to sell. Seller shall indicate its acceptance of this offer by verbal
acceptance, by written acceptance on the face hereof or other written confirmation, by commencing work en
the Purchase Order in any manner, or by delivering the goods or performing the services. This Purchase
Order, together with the documents attached hereto or incorporated herein by reference, shall constitute the
entire agreement of the parties and may not be modified except by a written change order issued by Buyer.
No terms, stated by Seller in its proposal or in accepting or acknowledging this Purchase Order shall be
binding; and Seller is hereby notified of Buyers objection to and rejection of any additional or different terms
in Sellers quotation, acknowiedgment, invoice or other forms. Buyers Purchase Order is expressly limited to
acceptance upon the terms and conditions contained herein. If this Purchase Order is construed as an
acceptance of an offer, this acceptance is expressly conditioned upon the offerer's assent to any different or
additional terms contained on the front or reverse side hereof. If this Purchase Order is construed as a
confirmation of an existing contract, the parties agree that this confirmation states the exclusive terms of
any contract between the parties. Regardless of its construction, this Purchase Order incorporates by
reference all terms of the Uniform Commercial Code providing any protection to Buyer, including, but not
limited to, all warranty protection {express or implied} and all of Buyer's remedies under the UCC.

2. WARRANTY: Seller warrants title to goods sold hereunder to be free and clear of all liens and/or
encumbrances and that all goods and services shall be of merchantable quality, free from defects in material,
design and workmanship, shall conform to specifications, samples, drawings and plans, if any, shall be
performed in a sound, professional and competent manner, and shall be fit for the particular purposes
intended.

3. INDEMNITY: Seller agrees to defend, indemnify, and save harmless Buyer from any loss, cost, damage,
claim or expense, including reasonable attorneys fees, or any nature including, but not limited to, any claim
of death erinjury to persons or damage to property, arising out of, or related in any way, directly or indirectly
to, the goods and services supplied hereunder, including, without limitation, defects in design, materials,
workmanship or manufacture, regardless of whose actions, omissions, or negligence may have caused the
incident, except where such loss, cost, damage, claim or expense results from the sole negligence of Buyer.

4, INFRINGEMENT: Sefler warrants that the use or sale of the goods and services shall not infringe any
United States= patent claims, trademarks or other intellectual property rights. Seller shall indemnify and
hold harmless, Buyer for all expenses, including attorneys fees, claims and liabilities arising out of a breach
of the warranty.

5. REJECTION: Buyer shall have a reasonable opportunity to inspect goods and reject them if they fail to
conform to the requirements of this Purchase Order. If goods are rejected, Buyer, at its option and a the
expense and risk of Seller, may return rejected goods to Seller or store them until Seller provides
instructions for disposal. Payment for goods without reasonable opportunity to inspect the same shall not
constitute acceptance.

6. SHIPMENT: Seller's performance shall be in strict confermance with the delivery and other time
provisions specified in this Purchase Order. Time is of the essence. If Seller fails to perform according to
the terms of this order within the required time, Buyer may cancel this Purchase Order and purchase the
goods and services elsewhere and hold Seller liable for any costs or damages incurred. Seller shall forward
notice of shipment of goods to Buyer within twenty-four hours. The criginal Bill of Lading must accompany
the invoice and be mailed in accordance with the instructions on the face of this Purchase Order. Complete
packing lists must accompany each shipment. Separate invoices are required for each purchase order and
for each shipment when partial deliveries are made.

7. FORCE MAJEURE: No liability shall result from delay in performance, or non-performance, caused by
circumstances beyond the reasonable control of the party affected, such as Act of God, fire, flood, war,
Government action, accident, labor trouble or shortage, inability to obtain material, equipment or
transportation. At Buyer's option quantities so affected may be eliminated from this Purchase Order without
liability, but this Purchase Order shall remain otherwise unaffected.

8. CONFIDENTIALITY: All drawings, plans, specifications or other documents, data or information furnished
by Buyer to Seller, orally or in writing, shall be freated as confidential by Seller. Seller shall not make any
commercial use thereof except in performance of this Purchase Order. Seller shall not disclose same to




anyone before or after performance of this Purchase Order without having obtained the written consent of
Buyer. All such drawings, plans, specification or other documents, data or information shall be returned to

Buyer upon request.

9. GOVERNMENTAL LAWS: Selier shall comply with the Fair Labor Standards Act. Seller shall not
discriminate against any employee or applicant for employment because of age, race, color, creed, national
origin or sex. Seller shall comply with all applicable federal, state and local fair employment practices laws,
including all provisions of Executive Order 11246 of September 24, 1965, the Rehabilitation Act of 1573, and
the Vietnam Era Veterans Readjustments Assistance Act of 1974 and any amendments thereto. Any clause
required to be in a document of this type by any applicable law or administrative regulation having the effect
of law shall be deemed to be incorporated herein. Seller warrants that the goods and services shall comply
with all applicable Jaws, standards and regulations, whether governmental or industrial, in effect on the date
of delivery or known in the industry to become effective after such date.

10. ASSIGNMENT: This Purchase Qrder shall not be assigned by Seller without Buyer's prior written
consent.

11._APPLICABLE LAW: The validity, interpretation and performance of this Purchase Order shall be
governed by the laws of the state of South Carolina.

12. CHANGES: Buyer may direct Seller to make changes in the goods or services ordered or in the
requirements of the drawings, specifications or instructions. Seller shall promptly review such changes and
within five {8} days inform Buyer of any change in Seller's cost of performance or delay in delivery. Upon
mutual agreement as to any price or delivery change, Buyer shall issue a written change order, In the event
Seller shall fail to comply with this procedure, Seller shall be deemed to have waived all claims for increased
cost or extension of time of performance.

13. SUSPENSION OR TERMINATION: Buyer, for its convenience, shall have the right to suspend or terminate
Seller's work hereunder, or any part thereof, including delivery, upon notice to Seller. Seller shall promptly
comply with Buyer's instructions to minimize the cost to Buyer, In the event of suspension for convenience;
Seller shall be entitled to recover only its uncompensated actual direct cost resulting from any suspension.
In the event of termination for convenience, Seller shall be entitled to recover only its uncompensated actual
direct costs incurred prior to the date of Buyer's termination plus those actual direct costs arising from
Buyer's terminaticn, provided that in no event shall the total price paid by the Buyer exceed the price(s)
specified in this Purchase Order. Any cost claimed by Seller under this Article shall be subject to the audit
and approval of Buyer. Upon termination, the goods shall become the property of Buyer in their then state of

completion.

14. WAIVER: Buyer's waiver of any breach by Seller of any of the provisions of this Purchase Order shall not
constitute a waiver of any other breach of the same ar any other provision. Buyer's rights and remedies
under any provision of this Purchase Order shall be in addition to and not in substitution or limitation of any
other rights or remedies available to Buyer under applicable law.

15._LOST PROFIT: In no event shall Buyer be responsible for any consequential damages including, but not
limited to, Seller's loss of actual or anticipated profits arising out of, or resulting from, this Purchase Qrder or
from the performance, suspension, termination or breach hereof.

16. HEADINGS AND SEVERABILITY: Any headings preceding the several articles hereof are inserted solely
for convenience of reference, shall not constitute a part of the Purchase Order and shall not otherwise affect
the meanings, content, effect or construction of the Purchase Order. In the event that any provision
contained herein is held to be invalid or unlawful, such provision shall be severable from the remaining
provisions of this Purchase Order which shall remain in full force and effect.

J:\Purchase Spec¢s\TMI Terms and Condtions.doc
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I
TYate Quality Control Inspection Record

I Visual Examination
METALWORKS, INC.

255 Happy Lane Roebuck, S.C. 29376 ¢ (864) 576-3540 ®* www.tatemetalworks.com

Customer Name: Westrock Seminole Project Name: Paper Machine Bulk Oil Storage Tank

Project Location: Jacksonville, Fl Equipment Number: 303-150-00914

TMI Job Number: 24-018-01

Type of Surface: [ ]Base Metal [_]Machined [X]Weld Metal [_] Other:

Condition of Surface: |X|Satisfactory Method: &Direct |:|Remote

TMI Inspection Procedure: VT-2

kS =
Qty Item g g Comments Technician Date
S <
020-1 to 007-1 inside 304/304L | v Satisfactory LW 9/9/2024
020-1 to 007-1 outside 304/304L | v Satisfactory LW 9/9/2024
007-1 inside 304/304L | v Satisfactory LW 9/9/2024
007-1 outside 304/304L | v Satisfactory LW 9/9/2024
007-1 to 007-2 inside 304/304L | v Satisfactory LW 9/9/2024
007-1 to 007-2 outside 304/304L | v Satisfactory LW 9/9/2024
007-2 inside 304/304L | v Satisfactory LW 9/9/2024
007-2 outside 304/304L | v Satisfactory LW 9/9/2024
007-2 to 007-3 inside 304/304L | v Satisfactory LW 9/9/2024
007-2 to 007-3 outside 304/304L | v Satisfactory LW 9/9/2024
007-3 inside 304/304L | v Satisfactory LW 9/9/2024
007-3 outside 304/304L | v Satisfactory LW 9/9/2024
007-3 to 007-4 inside 304/304L | v Satisfactory LW 9/9/2024
007-3 to 007-4 outside 304/304L | v Satisfactory LW 9/9/2024
007-4 inside 304/304L | v Satisfactory LW 9/9/2024
007-4 outside 304/304L | v Satisfactory LW 9/9/2024
007-4 to 007-5 inside 304/304L | v Satisfactory LW 9/9/2024
007-4 to 007-5 outside 304/304L | v Satisfactory LW 9/9/2024
007-5 inside 304/304L | v Satisfactory LW 9/9/2024
007-5 outside 304/304L | v Satisfactory LW 9/9/2024
007-5 to 030-1 inside 304/304L | v Satisfactory LW 9/9/2024
007-5 to 030-1 outside 304/304L | v Satisfactory LW 9/9/2024
4 Lifting Lugs 304/304L | v Satisfactory LW 9/12/2024
3 Saddles 304/304L | v Satisfactory LW 9/12/2024
Remarks:
Signature: %"‘”‘“"//""“4‘ Date: 9/12/2024

@ Lonnie Womick
CWI 11120271
QC1 EXP. 12/1/2026

Page 1of 1



Tate
]
METALWORKS, INC.

Quality Control Inspection Record

Radiography

255 Happy Lane Roebuck, S.C. 29376 ¢ (864) 576-3540 * www.tatemetalworks.com

Customer Name: Westrock Seminole

Project Location: Jacksonville, Fl

Project Name: Paper Machine Bulk Oil Storage Tank

Equipment Number: 303-150-00914

TMI Job Number: 24-018-01

X-Ray Coversheet

Repair Tracer 1 Tracer 2
3| Bl S| © <Y 5 <Y S
X-ray Weider | & | & 8 L 3 L 3 L Technician Date

Q ) Q Y] Q ) Q Q

<< @ < o << @ << o
1 #30 v Andrew Martin 8/26/2024
2 #30 v Andrew Martin 8/26/2024
3 #30 v Andrew Martin 8/26/2024
4 #30 v Andrew Martin 8/26/2024
5 #3 v Andrew Martin 8/26/2024
6 #3 v Andrew Martin 8/26/2024

Remarks:

Lsmishloii -

Signature:

g Lonnie Womick
CcwW 11120271
QC1 EXP. 12/1/2026

Date: 8/26/2024

Page 1of 1




E E APPLIED TECHNICAL SERVICES

1049 Triad Court, Marietta, Georgia 30062 (770) 423-1400 Fax (770) 514-3299 » www.atslab.com* FAA#HC4R227M

RADIOGRAPHIC INSPECTION REPORT

Job # P432040 PO # 24018-00013 WO # N/A  Date 8/26/24 Page 1 of 1
CLIENT: Tate Metal Works PART NO.: _See Below
LOCATION: 255 Happy Ln PART NAME: _See Below
Roebuck, SC 29376 MATERIAL: _S/S
THICKNESS: _Various
TYPE WELD: Full Pen.
RADIOGRAPHIC INSPECTION TECHNIQUE
Specification(s)  ATS 120.1 Rev. 32 Acceptance Criteria. ~ ASME Section VIII Div. 1
Isotope  Ir-192 Film Mfg/Type  FujiFilm 80
Curies 504 Film Size 45"x 10"
KV N/A Sensitivity ASTM E747 (7 Wire) L]
MA N/A Image Quality Indicator ~ ATSM B Pack S/S
Time 55 Seconds Shim(s) N/A
SFD 19.02" Develop: Temp: 77 Time: 2'75
Minutes
SOD  18.5" Screen(s)  Front + Back (0.010)
OFD  0.520" Films Per Cassette 1
Source Size (Focal) 0.177" Weld Reinforcement Thickness  Front(0.120") X
Geometric Unsharpness ~ 0.004 Welding Process SAW
INTERPRETATION
(Acceptable indications are marked with a 4 and rejected indications are marked with an “x”.
< - DENSITY | | g &
.2 S| s
g 2 2l £ & & 2= 2 O
PART LD/ gl ¢ -l £| 2| §| &B §
FILM VIEW Z| = =| Bl £ 8| g| 22 E REMARKS
- S| 8| 2 3|l & & 2R o2 4
2l ol «| 5| B8 Z| 5| g 2 9| o = S
582 2 2 £ 2 5| BlBlE g | s = S
2 2l Slul el 85 = 2lele2 ES < @ SOURCE @ SOURCE
18-1XR1 I 71
View 0-1 N 25 25 /,/ \\
A
18-1XR2 7
View 0-1 \ 2.3 2.3
18-1XR3
View 0-1 \ 2.6 2.5 Artifact
18-1XR4
View 0-1 y 25 25
18-1XR5
View 0-1 y 24 24
®
18-1XR6 ﬂ
View 0-1 \ 25 25
O Z /]
FILM
|:| SEE ATTACHED SKETCH
RADIOGRAPHER(S): _ Andrew Martin Level 1 RT.  DATE: 8/26/2024
INTERPRETER: Andrew Martin  ctrec Plartze Levell RT.  DATE: _8/26/2024
CLIENT APPROVAL:

This report may not be reproduced except in full without the written approval of ATS. If the method used is a customer
provided, non-standard test method, ATS does not assume responsibility for validation of the method.

ATS120, 03/2021



Tate
(SRR

METALWORKS, INC.

Quality Control Inspection Record
Hydro Test

255 Happy Lane Roebuck, S.C. 29376 * (864) 576-3540 * www.tatemetalworks.com

Customer Name: Westrock Seminole

Project Location: Jacksonville, Fl

Project Name:
Equipment Number:

Paper Machine Bulk Qil Storage Tank

303-150-00914

TMI Job Number: 24-018-01
Time of ; ;
Item Completion Gauge Reading Date Signature
Vessel completely filled with
water L 30¢m n/a 9-17-24 Lo HMpL
Vessel verified to be leak free 330 M n/a q-)2-AH s IA[wwLL

Remarks:

Sign aturezgzéagﬁéﬂ_m;

(Mt
Witness.
/e

Date: ‘,7’/,7 A

Date: ‘?"1&-&?/

Pagelof1l
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PAPER MACHINE BULK OIL STORAGE TANK ~ 303-150-00914 &

ISOMETRIC
CERTIFIED CORRECT
4
BEE
3
METALWORKS, INC,
2 R WG REVISED NOZZLE N5 TO 3' COUPLING. ADDED NOZZLESN11&Ni2, NB oS 7 B mne Tdad uhiied G st
ISSUED FOR CONSTRUCTION,
o | o | s | SEDFORCONSTRUGTON 5 | e 8.0 LD, x 2341 112* TL.TOT.L. ~ PAPER MACKINE BULK OIL STORAGE TANK
WESTROCK SEMINOLE ~ JACKSONVILLE, FL
ISSUED £OR CUSTOMER APAROVAL
A OEATIZ4 £KS NJB OWC TANK MODEL
REV DAIE DR 8Y REVISION DESCRIPTION ENGRG | CHKD m — e -
REVISIOMNS SCALE 1:28 24=018-01-MOD-2




DRAWING SCHEDULE

TATE DWG. NO. DESCRIPTION
24-016-01-000 SPECIFICATIONS, NOTES, & DRAWINGS
24-018-01-001 GENERAL ARRANGEMENT
24-D18-01-002 ORIENTATION
24-018-01-003 NOZALE SCHEDULE
24-018-01-004 NOZZLE STAMDARD DETAILS
24-018-01005 CROSS SECTION & JOINT DETAILS
24-018-01-007 SHELL WELD MAP
24-018-01-008 SHELL PLATE DETAILS
24-0181-020 HEAD DETAILS
24-018-01-030 HEAD DETALLS
24-018-01-040 SHELL MANWAY DETAILS
24-018-01-041 SHELL MANWAY DETAILS
24-018-01-045 NOZZLE DETAILS
24-018-01-060 MISCELLANEQUS DETAILS
24-018-01-061 MISCELLANEQUS DETAILS
24-018-01-085 SADDLE DETAILS
24-018-01-068 SADDLE DETALS
24-018-01-067 SADDLE DETAILS
2401801070 FOUNDATION LOAD DETAILS
24-018-01-080 HYDROSTATIC TEST DETAILS
24-018-01-081 HYDROSTATIC TEST DETAILS
24-018-01-082 HYDROSTATIC TEST DETAILS
24-018-01-083 HYDROSTATIC TEST DETAILS
24-018-01-090 SHIPPING ENVELOPE

FILE NAME
BY

24-018-01-000
CKS

DESIGN NOTES:
COMSTRUCTION SHALL BE IN ACCORDANCE WITH: ASME SECTION VIil, DIV, 1~ NON-STAMPED
EQUIPMENT NO. 303-150-00914 MANUFACTURER SERIAL NO 2018
DESHGN CONDITONS: (O INTERNAL/ O EXTERNAL P.S).G. @ 150° F

MINIMUM DESIGN METAL TEMPERATURE (MOMT]:

0°F @ 0 INTERNAL/ 0 EXTERNAL P.S).G.

corrosio altowance 118" SHELL & HEADS SPECIFIC GRAVIRY: 09
HYDRO-TEST CONDINONS SEE SHEET 060

INSPECTION BY: TATE & CUSTOMER $YMBOL APPLIED NONE
EST. WEIGHT EMPTY 13,906 LBS

TANK/VESSEL TO BE THOROUGHLY CLEANED OF ALL FOREIGM MATIER. INCLUDING DIRE,

1. TATE METALWORKS STANDARD WELD PROCEDURES:
WPS21:  STAINLESS STEEL, SAW
WPS22: STAINLESS STEEL, FCAW
WPS50: STAINLESS STEEL, GTAW

2. TESTING PROCEDURES:

A VISUAL: VISUALLY INSPECT ALL WELDS.
B. AIR TEST SHELL REPADS: TATE PROCEDURE: APT-001

C. RADIOGRAPHY: X-RAY PER ASME, SECTION VI, DIVISION 1

D, HYDROSTATIC: HYDROSTATIC PRESSURE TEST PER TEST PROCEDURES

3, CLEANING:

A. ALL WELDS WILL BE MECHANICALLY CLEANED. THE REMOVAL OF HEAT TINT IS INCLUDED
B. AT THE COMPLETION OF FABRICATION, BUT PRIOR TO THE HYDROTEST, THE INTERIOR AND EXTERIOR
OF THE TANK WILL BE PICKLED AND PASSIVATED PER TATE METALWORKS STANDARD STAINLESS

WELD FLUR/SPATIER, MILL SCALE, TRASH ETC. AFTER FASRICATION STEEL CL EANING METHODS
MATERIAL NOTES:
SHELL: SA240-304/304L HEADS/ROOF/BCITOM SA240-3041304L
SKIRT: NIA BASE RING: NA
ANCHOR CHAIRS: NA SUPPORT LEGS, NA
INSULATION RINGS NIA STIFFENING RINGS: N/A
10P ANGIE; NA REPADS: SA240-304/304L
FORGINGS/COUPLINGS: SA162-F3041304L BACEING FLANGES: NfA
§TUB ENDS. N/A PLATE FLANGES: NIA
NOIILE NECK {PIPE); SABIZ-TPIMS04LSMLS  mozziemECK [PLate). SA240-304/304L
FLANGE BOLTS: SA193-B8/ SA194-GRE STRUCTURAL BOLTS. NiA
caskes: 18" THK GARLOCK 3000
GASKETS (MYDROSYANC T8sT}: RED RUBBER
piarorm NI
LADDER/STAIRWAY: HIA HANORALL NA
omer:  SADDLE; SA240-304/304L
CERTIFIED CORRECT
§ ]
T ate
3 [
METALWORKS, INC.
2 P.C.BOX 171 255 HAPPYLANE SPARTANBURG. 5C Z9304817) (844 S763540
TILE
. _— o | SSUED FORCONSTRUCTOX - e 840" 10 x 231142 TL.TOTL. ~ PAPER MACHINE BULK OIL STORAGE TANK
WESTROCK SEMINOLE ~ JACKSONVILLE, FL
ISSUED FOR CUSTOMER APPROVAL
A e | s LD | s SPECIFICATIONS, NOTES, & DRAWINGS
REV, DAIE DR. BY REVISION DESCRIPTION ENGRG | CHKD. TR ST T P = T
REVISIONS SCALE 14 24-018-01-000-1




231 11/2" TANGENT/ TANGENT
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FIXED i SLIDING @ SLIDING
| N2 |
106" . A N
NOZZLE ELEV. CHART ! 'l
(HORIZONTALLY FROM WORKLIME) 3.0"
MARK No.| SIZE DIMENSION B
N1 z A e Tep—— W
" ” :: 33/: (REF DWG 002 FOR TRUE ORIENTATION) —CEQ'I;?IEE&%UTSIDE onLy
N3 24" A FOR PERMANENT REFERENCE
: i ALL DIMENSIONS ARE TC THIS POINT
/A | 2 2k CERTIFIED CORRECT
qF 0 [
2\ N5 | 3 364 —
NG 3 HEAD 4 Fmita
N7 142" HEAD 3 PE—
N8 172" HEAD METALWORKS, ING.
2 | owmne | owe :‘Es‘”ég':gfég:é’l;%;fg:ﬂm- ADDED NOZZLES Ni1 8 K12 we | ocis PO BOX 171 255 HAPPY LANE SPARTANBURG, SC 293040171 [864] 5743540
N9 142" HEAD 55U : e
D X 2314 112 TLTOTL, ~ PAP INE BULK OIL STORAGE TA
;’: N0 1z HEAD 1] omm | o | SUBERCRREO M| b KJZESTT;(I(?KTSLEMINOLAE i I\j:g:sonvm FL .
; :::; jjj" :ig A 0BIR4 CKS ISSUED FOR CUSTOMER APPROVAL NIE owe GENERAL ARRANGEMENT
REY DATE DR.BY REVISION DESCRIPTION ENGRG | CHKD SR SEARCRUE o = e =
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D

{4) LIFTING LUG ASSEMBLIES
if 4§ REF DWG 24-018-01-061

|
a II' - o <z = = o 7 E
270° [DE0-HF I;I".“ 90 8 I
= il ) :
& -l ! i ==
LY ==uuil}’ :f ==
Ho KA f ==
N | 1=
240.11° é - s IJ ==y
N Il f in il
= i f N s N A ~H
= =] |I | -
| |
| - |
I'n i |
e[ |
|II . |
i _j‘ B/ BASE PLATE iy
0Ei-55 % %
10
(2 o) T
6 176.89°
180°
SECTION B-B 067-85 SLIDING SADDLE 2 | 067
SECTION A-A 0657 GROUNDING LUG 1 | 065
HEAD NOZZLES NOT SHOWN FOR CLARITY 085-FS FIXED SADDLE 1 | 065
061-3 LIFTING LUG REPAD § | 081
061-2 LIFTING LUG 2 | 061
061-1 LIFTING LUG 2 | 061
060-NP NAMEPLATE ASSEMBLY 1 | 060
MARK DESCRIPTION arv [sHeeT
ACCESSORY SCHEDULE CERTIFIED CORRECT
L
3
METALWORKS, INC.
2 | owmms | owp | PEVSE "OH'-E:”O 3"::0”"“"3 ADDED NOZZLES 11 & N1Z we | cks PO 80X 171 255 HAPPY LANE SPARTANSURG, SC 290040171 (884) 5743540
ISSUED FOR CONSTRUCTIOR. THE
oo | o [sseoroRconsiucron o 871D 231 17 TL.TOTL = PAPER MACHINE BULK OIL STORAGE TANK
WESTROCK SEMINOLE ~ JACKSONVILLE, L
A e o8 |SSUED: FOR GUSTOMER APPROVAL NIB DWE O R | E NT ATl ON
REV | paE | DRBY REVISION DESCRIPTION BNGRG | CHID. |=—— T — T
;I:E HAME gt:(-g18-01-002 REVISICNS SCALE 1:26 24'01 8'01 '002"'2

356.89°

D

BOLT HOLES OF
SHELL NOZZLES
TO STRADDLE

it

BOLT HOLES OF ROOF NOZILE
TO STRADDLE PRIMARY G |
(0-180, 90-270): NOT RADIAL &

160°

DETAIL FOR 2-HOLEING




NOZILE AND MANWAY SCHEDULE
NOZ-SE | NOINECK | FLANGE | FLANGE SE FLANGE PROJECTION MATERIAL WELD WELD DIM & WPS REPAD
MARK $IZE | SCH/THICK | CUTLGTH | RATING | TYPE TYPE BOLTING SERVICE 0$ 15 | LGSIDE | SHSIDE | NOZILE NECK FLANGE REPAD DETAIL |ei/WPS | b/WPS | c/WES | d/WPS |e/WP5 | i/WPS | THICK | O.D. 1.D. REMARKS
NI v SCH40S | 413716" | 150# | RFWN DRAIN IS FLUSH = SA312-1P304/304L SMLS| SA182-F304/304L 9 314650 = = - =
N2 3 $CH 408 45/8" 1504 | REWN " " QUILET IS FLUSH - « [SAMZPI04I04L SMLS| SATB2-F304/304L - 9 3N - o - - = : = -
M| 2 B ARKISIIEIRIR _ marnway B R R R TR IRARAIRNKKY G 240120104
N4 i SCH405 | 413/16" | 150% | RFWN = flLL & FLUSH - ~ [SAHZIP304/304L SMLS| SA1B2-F304/304L 9 [314:50
@Ns 3 FULL CPLG 30004 [HREADED| - VENT 37/8" | FLUSH - - SA182-F304/304L 10 |3ne2?| - 142 - =
N& ki SCH40S | 127718 | tso# | RFSO 2 Z LEVEL TRANSMITTER i FLUSH | 87/8" | 4" [SAN2IP304/304L SMLS| SAIB2-F304/304L = 9 |422| - = ~ |iazzlsnez| - i =
| R R s one R B BB S ARSI rowo o
| R RSRIRIIRLR] wnev cac 3R R RS RS mrovenannas
o b - ¥
o | RISRIEIESON] mevmonee RRSSESRISIEN S S R R 00 RRRss] rrovoonorae
| R SRR, i imontcr Lo 8% R R SRR RIRREER] rronssamanas
A2\NIT 34" | FULLCPLG 30004 [HREADED SPIN HOLE PLUG 15/8" | FLUSH = SA182-F304/304L 10 31650 1/4:50 wi PLUG
A2\ni2 3/ | FULLCPLG 3000# [THREADED SPIN HOLE PLUG 15/8" | FLUSH SA182-F304/304L - 10 prsso| - - |M450] - =2 = & = wi PLUG
GENERAL NOTES:
1. ALL NOZZLES TQ BE FLUSH WITH THE INSIDE OF THE TANK UNLESS
NOTED OTHERWISE.
CERTIFIED CORRECT
4 ]
¥ate
3 ]
REVISED NOZZLENSTO 3' COUPLING. ADDED NOZZLES N#1 & N2, M ETALWORKS' NG
2 OR2ES2A DWC T ., f N cKs = PO, RO 171 255 HAPPY LANE SPARTANBURG, SC 29304-Di71 [B§4) S76-2540
1| o | crs | 'SVEDFORCONSTRUCTION v B-0°1D.x 2341 42" TL.TOTL ~ PAPER MACHINE BULK OIL STORAGE TANK
WESTROCK SEMINOLE - JACKSONVILLE, FL
ISSUED FOR CUSTOMER APPROVAL
A | owms | oks NE | owe NOZZLE SCHEDULE
REY DAIE DR.BY REVISION DESCRIPTION ENGRG { CHKD o, SRS NUBER T P T
ALEname 2401801003 REVISIONS SCALE 11 24-018-01-003-2




8Y CKS

- B b Az =
: = g "N ¥ ¢
d 2 o w H i 3 R I &
a w a - w w 5 o w 2 = N o NNl B Lt
= = a = a ] O o~ oo r~ H @ H O H £
5 8 5 5 2 S = o N g |2 NF 8 3
z z z g s Z o 2| N & 4 Nol § &
& 8 o o = & t A v [
te " [—
z z z o i s
15 PROJ
WELD DETAIL 1 WELD DETAIL 2 WELD DETAIL3 WELD DETAIL 4 WELD DETAIL 5 WELD DETAHL & PROJ FOR RADIAL NOZZLE PROJ FOR HILLSIDE NOZZLE
NOZZLE PROJECTION
y Y = Ex p uy
] B~ ~ ~ ﬁ
a w Qa N [s] P~ a &=l o ~
o o]
g 2 2 z ° g ¢ s
g o [Cy o (&2 ¥
<
d
b
WELD DETAIL 7 WELD DETAIL 8 WELD DETAIL 9 WELD DETAIL 10 WELD DETAIL 11 WELD DETAIL 12
J 175 y . " y | AT
a 5 2 5 g 5 5 = e d o =
z z 0 s = Hl - S
= z z O] =+ i ol % [e)
& & -4 Z| z
o o Sy ISs =
1/8" GAP
WELD DETAIL 13 WELD DETAIL 14 WELD DETAIL 15 WELD DETAIL 18 WELD DETAIL 17 %ﬁi’&"ﬁ% SW%E WE%GE
=) o ﬁ
S = = = g g wl eN |y
z z z =z z % g + %
H {H G [ o ] @ ey
? a
178" GAP
ELANGE TYPE ELANGE TYPE ELANGE TYPE
WELD DETAIL1D WELD DETAR. 20 WELD DETAR2] WELD WELD DETAR 22 STUB-END w/ BACKING FLANGE | FABRICATED PLATE FLANGE  |STUB-END w7 LAP JOINT FLANGE
| ¥ d
| w * w 9 w a w a w FLANGE TYPE
= bd 9 z 4
s o - o =
d d
WELD DETAIL 23 WELD _DETAIL 24 WELD DETAN 25 WELD DETAIL 26 WELD DETAIL 27 CERTIFIED CORRECT
4
WELD DETAIL
3
METALWORKS, INC.
2 PO.BOX 170 255 HAPPY LANE SPARTANBURG, SC 293040171 [844] 574-3540
TNLE
B-0" 10, ¥ 23-11 12" TLTOTL ~ PAPER MAGHINE BULK CIL STORAGE TANK
! omaad | SR TORCOISTITON ma v VJJESTRDCK SEMINGLE ~ JACKSONVILLE, FL
A | oo | oxs | ISSUEDFORCUSTOMER ARPROVAL w | owe NOZZLE STANDARD DETALLS
REV DAIE DR.BY REVISION DESCRIPTION ENGRG | CHKD. el DRAMING HUNBER P ™ ™ Rer
2401
FILE NAME 8-01-004 REWVISIOMNS SCALE 111 24'01 8‘01 '004" 1




2311 1/2" TANGENT/TANGENT

Z'SF. 23-7 1/2" SHELL LENGTH Jo .l 2'SF
60" 60" 0 60" 60" 435"
[007-5_ 007-4 [007-3 0072 ] 007-1
ATYP
\\_)
x>
=
=
9 1
o ¥ & o ¥ R¥ it - 0¥
- o = 1 o = == SeEs
/F‘-\\ 1 L 1 L 1‘/ |1 | 1 1 1 i _\\-
—— — {7 £ ¥ ¢ {7 —
\_./} K i ‘-\.f
ASME 2:1 ELLIPTICAL HEAD, L \L ASME 2:1 ELLIPTICAL HEAD,
375" NOM (313 MIN) B Birve uon C 375" NOM (,313 MIN)
96" ID x 86.4" DISH RAD x 96" ID x 86.4“ DISH RAD x
16.399"K R, x 26.313 OAHw/ 2’ S F. 16.399" K.R. x 26.313 OAH wi 2“ S.F.
CROSS SECTION
] (m]
dge )
2 bl 22 INSIDE 0 ryy T
210UTSIDE ‘76 m
@
2
A b
) < ) < Y ;
[}
=
0" GAP _ 0" GAP 116" GAP ‘ S
—— e ——— —— Er_
DETAIL A DETAILB DETAIL C
CERTIFIED CORRECT
4
3
METALWORKS, INC.
) P.L. 80X 171 285 HAPPY LANE SPARTAMBURG. 5C 29304-0171 (B5£) 574-3540
WILE
| o | cxs | SUED FOR cOSTRUCTION e | ome G010 x 23 /P TLTOTL ~ PAPER MACHINE BULK OIL STORAGE TANK
WESTROCK SEMINOLE ~ JACKSONVILLE, FL
ISSUED FOR CUSTOMER APPROVAL
A | e | cks NB g1 oWC CROSS SECTICN & JOINT DETAILS
REV DAITE DR.BY REVISION DESCRIPTION EMGRG | CHED TORE ORAVING NUMBER g o T F™
24-018-01-005
:vLE . CKS REVISIONS SCALE15 24-018-01-005-1




mark | S (ASSE DESCRIPTION LENGTH SPECIFICATION SOURCE WEEE’.”’ NOTES
SHELL ASSEMBLY PIECES
007-1 1 PL, 0.313" x 43.5" x 302.575" SA240-304/304L 2 1188 REF DWG 24-018-01-008
007-2 1 PL, 0.313" x 60" x 302.575" SA240-304/304L 3 1589 REF DWG 24-018-01-008
007-3 1 PL, 0.313" x 60" x 302.575" SA240-304/304L 3 1640
00v7-4 1 PL, 0,313" x 60" x 302.575" SA240-304/304L 3 1639 REF DWG 24-018-01-008
0ov-5 1 PL, 0.313" x 60" x 302 575" SA240-304/304L 3 1639 REF DWG 24-018-01-008
ROLL ALL PLATES TO A 40" IiS RADIUS
’tE? 24-018-01
2 4 007-5 = 007-5
l] ‘E‘ SD4L-4053
i} £ | A/L\ﬂ | [_l .
‘ J p :L AR
W
- 7-4 24-018-01
gl 0074 | - 007-4
S04L-4053
—
= = — oy .
. = A L 201.716" TYP
5 ) <0
o, # 24-018.01
& B 0073 - 007-3
t L 1 SD4L-4053
x 1B ; :
= 50— :
. AL . b
" e . e - 24-018-01
2 . i 0072 - 007-2
Bin2 7 SD4L-4053
#| ) [ =
— T |1 = Jr@ *
i #30 24-018-01
> I . - 007-1
= 5 [.007-1 ] — SD4L-4052
) = . i wn
M A I
2\
SHELL WELD MAP
& MIN VIEW FROM OUTSIDE
CERTIFIED CORRECT
; EEEE—
Yadta
= 3 ——
| REVISED NOZZLE N5 T0 3 COUPLING METALWORIGS, NG
2 9126024 DWe TR ST h NJB cKs — P.O BOX 171 255 HAPPT LANE SPARTANBURG. ST 293040171 (B44) 576-3540
1 ouM cig | 'SSUEDFCR CONSTRUCTICN R Dhe 80" 1D x 23111 i TL.TOTL. ~ PAPER MACHINE BULK DIL STORAGE TANK
WESTRQCK SEMINOLE ~ JACKSONVILLE, FL
- ISSUED FOR CUST
FILM DETAIL "A o | s | o | ISUEDFORCUSTONER APPROVAL e SHELL WELD MAP
(4) REQUIRED Rev. | Dare | ok sy REVISION DESCRIPTION ENGRG | oHKD. |— — — —
e ol REVISIONS SCALE 1:54 24-018-01-007-2




FILE NAME
BY

. & = & I ¥ T
L 100.856" J EI ’:J Lg —J L
r ” N
_ hd I i rey
i @
f Ly
o = = -
| = = — ==
I i - - , :
‘" " n " | n n L] 1
8.405 4.048" 159.692" 235.338" 5405 84.048 159.692 235336
302,575 302 575"
MK 007-1 PLATE LAYOUT MK 007-4 PLATE LAYOUT
VIEW FROM CUTEIDE VIEW FROM QUTSIDE
B jg
- A | + ¢ g B : | 5| ¢
) - | " )
%
&
2 5 1 : & : g | 4 :
i . e ] (1] (] :
58,834" 134.478" 210.421" 285 765" 5883 134.478" 151.987" 265 765"
302.575" . 302.575"
MK 007-2 PLATE LAYOUT MK 007-5 PLATE LAYOUT
VIEW FROM OUTSIDE VIEW FROM OUTSIDE
CERTIFIED CORRECT
; T—
Tate
) E——
METALWORKS, INC.
3 P.O.BOX 17) 255 HAPPY LANE SPARFANBURG, 5C 25304-0171 [844) 576-3540
Tne
2 | wmm | ove | RO ROERS O3 GG o o $40°10.x 2341 12° TLTOTL. - PAPER MACHINE BULK OIL STORAGE TANK
ISSUED FOR CONSTRUCTION WESTROCK SEMINOLE - JACKSONVILLE, FL
ISSUED FOR CONSTRUCTION
|| o | GRS NE | Owc SHELL PLATE DETAILS
REV. DAIE DR BY REVISION DESCRIPTION ENGRG | CHKD. SCALE DRAING NUMSER o Py e
ors REVISIONS SCALE 1:48 24-018-01-00

! 100.858"

200




MARK SF{::"’ A?,SCE.M DESCRIPTION LENGTH SPECIFICATION SOURCE WEE'ﬁ_HT" NOTES
ELLIPSOILDAL HEAD
HD, .375" NOM THK (.313" MIN}), 96"
020-1 1 |IDx864"DISHRAD x 16.399" KR x SA240-304/304L 1 1176
26.313" OAH wf 2"SF

[
7]
™~
§0"ID
| 1
HEAD ~ 020-1
CERTIFIED CORRECT
4
3
METALWORKS, INC,
9 PO BOX 171 255HAPPY LANE SPARTANBURG 5C 293040171 {844) 5763540
E
i iioni o5 | 'SSUED FORCONSTRUCTION s e 01D x23-11 12 TL.TOTL - PAPER MACHINE BULK OIL STORAGE TANK
WESTROCK SEMINOLE ~ JACKSONVILLE, FL
ISSUED FOR CUSTOMER APPROVAL
A DEA07M CKS ] DWC HEAD DETAILS
CTmETwTE REV DATE Dk, BY REVISION DESCRIPTION ENGRG | CHKD TCALE Y PTE—— s = - =
FILE NAME - -
iy CKs REVISIONS SCALE 10 24-018-01-020-1




Mark | SHIP [ASSEM DESCRIPTION LENGTH SPECIFIGATION SOURCE WEE'i“T’ NOTES
ELLIPSOILDAL HEAD
HD, .375" NOM THK (.313" MIN), 96
030-1 1 |ID x85.4" DISH RAD x 16.399" KR x SA240-304/304L 1 1176
26.313" OAH w/ 2'SF
[N
»
8-0" 1D
< M
HEAD ~ 030-1
CERTIFIED CORRECT

METALWORKS, INC

£.0 80X 171 255 BAPPY LANE SPARIAKBURG, SC 292040171 (B54] 575-3540

($SUEOD FOR CONSTRUCTION

Ime

8-0* LD x 21 1/2°TL.TOTL. - PAPER MACHINE BULK OIL STORAGE TANK

1 ofrkirc} CKS NJB DWC WESTRO
P P T —— STROCK SSMINOLE ~ JACKSONVILLE, FL
EAD DETAILS
- A REV DATE OR Ay REVISIGN DESCRIPTION ENGRG | CHKD T DRAVIIG UM o Py R
BYE NAME s REVISIONS SCALE 1:10 24“01 8‘01 ‘030'1




6 MN. mapk | SF [ASEM DESCRIPTION LENGTH SPECIFICATION source | WEIGHT! NOTES
040-N3 1 MANWAY ~ 24" 445
040-1 1 FL, 24" 150# RFAWN SCH 403 BORE SA182-F304/304L 269
040-2 1 PL, .375" x 22.049" x 74 126" SA240-3047304L 177 ROLL TO A 24" OD, SHOP TRIM
o 040-3 1 FL, 24" 150# RF BLD SA182-FI04/304L 417
_— 040-4 2 RB, 5/8" DIA 1- 3/8" SA479-304/304L 1 FORM PER DETAIL
040-6 1 G, 1/8" THK 24" 150# RING GARLOCK 3000
040-7 20 AT, 114" DIAX 7 /2" LG. wi (2) HN SA193-B8/SA194-GRS 0
FILM DETAIL "A"
(2) REQUIRED
TRIM FLUSH Y
[ y
23 ) in
s - =
&
%#5
—{ 040-1]
A
» /AN o]
¢ n N3 ~ 24" MANWAY
ELEVATION - FRONT VIEW
N3 ~ 24" MANWAY
ELEVATION - SIDE VIEW
3o¢
2 CERTIFIED CORRECT

5
4
a4 METALWORKS, INC.
3 PO BOX |71 255 HAPPY LANE SPARTANBURG, 5C 29304-0171 (844] 574-3540
2 o ) e B0 IDX 231 2 TL.TOTL, - PAPER MACHINE BULK OIL STORAGE TANK
= DL WESTROCK SEMNOLE -~ IACKSONVILLE, FL
aa " ISSUED FOR CONSTRUCTION
DETAIL A hizine | kS B SHELL MANWAY DETAILS
— REV. DAIE DR_BY REVISION DESCRIPTION ENGRG | CHKD, AL DRAYING NUMIER i = T o
R REVISIONS SCALE 10 24-018-01-040-1

INSIDE




Mary | SHIP | ASSEM DESCRIPTION LENGTH|  SPECIFICATION SOURCE | WEISHT! NOTES
040-N3 1 MANWAY ~ 24" 838
0418 1 PL, 75" x PATTERN SA240-3047304L 5
0419 1 PI, 2 1/2° DIA SCH 160 9" | SA312-TP304/304L WLD 8
041-10 1 PL, 5" x PATTERN 5A240-304/304L 1
041-11 I D I e T B GALVANIZED 3 | McMASTER CARR PIN: 3001726
041-12 2 HN, 7/8" DIA SA194-2H HDG 0
041-13 1 RB, 2' DIA 465" | SA479-304/304L 39 SHOP TRIM
041-14 1 PL, 2 1/2" DIA SCH 160 34" | SA312-TP304/304L WLD 1

3

N3 ~ 24" MANWAY DAVIT
PLAN VIEW

GRIND FLAT
& TACK WELD

El!

[ s s v ) -....____}

2.5

a
MK 041-10 '
SCALE T4

21"

DETAIL C
SCALE1:6

CERTIFIED CORRECT

5
¥adte
4 [ ]
METALWORKS, INC.
3 PO BOX 171 255 HAPPY LAME SPARTAMBURG. SC 293040171 (884) 574-3540

" B'IDX2541UZ TLTOTL ~ PAPER HACHNE BULK ORL STORAGE TANK
WESTROCK SEMINOLE ~ JACKSONVILLE Ft

N3 - 24 " MANWAY DAVIT 1 s s ISSUED FOR CONSTRUCTION B owWe
ELEVATION - FRONT VIEW SHELL MANWAY DETAILS

REV DATE DR 8Y REVISION DESCRIPTION ENGRG | CHKD. oo
¥

SCAE GRAWING NUMBER ot
FILE MAME 24-018-01-041

I REVISIO NS Y 24-018-01-041-1




FILE NAME 24-018-01-045
BY CKS

1

==

3-8"

i

{04538 |

3-g°

045-8

i

3-0"

LEVEL GAUGE OVERALL ASSEMBLY

ELEVATION

MARK | SHIP |ASSEM DESCRIPTION LENGTH SPECIFICATION | SQURCE| WEISKT/ NOTES
045-N7 1 VISUAL LEVEL GAUGE - 1/2" 1
045-N10 1 VISUAL LEVEL GAUGE ~1/2" 1
0d45-1 2 PI, 142" DIA SCH 408 s SAM2TP304/304L SMLS 0 SHOP TRIM
045-2 2 EL, 1/2" DIASCH 405 45° SA403-WP304/304L 0
045-3 2 P, 112" DIA SCH 403 3 SAM2-TP304/304L SMLS D THREAD ONE END
NB & N9 TANK ASSY PIECES
0454 2 PI, 1/2" DIA SCH 408 7716" SAH2-TP3041304L SMLS 1 THREAD ONE END, SHOP TRIM
LEVEL GAUGE SHIPPING PIECES
045-5 2 PI, i/2" DIA SCH 405 1-2 314" SA2-TP304/304L SMLS 1 THREAD BOTH ENDS
045-6 8 FC, 1/2" DIA 3000# THREADED SA182-F304/304L 0
045-7 2 PI, 1/2" DIA SCH 40S a" SAYI2-TP304/304L SMLS 0 THREAD BOTH ENDS
KENNCO K9900 SERIES LEVEL GAUGE,
045-8 2 117" DIA MNFT x 45" CL TO CL 0 PIN: K99M50-45-ABH-GS-ATM-150-NS
SEE ELEV
DA5-R l— 045-5
‘ ! i_ S
DETAIL A
SCALE 1:6
SEE ELEV SAME FOR N10, BUT MIRRORED
16
1
DETAIL B
SCALE 1:6
CERTIFIED CORRECT
; ee—
T ate
4 T
METALWORKS, INC.
3 £.0.80X 171 255 HAPPY LAME SPARTANBURG. $C 293049171 (B84) 5743540
E
: " 80" Dx23-11 47 TL.TOTL. ~ PAPER MACHINE BULK OIL STORAGE TANK
WESTROCK SEMINOLE ~ JACKSONVILLE, FL
ISSVED FOR CONSTRUCTION
1 0712204 CKS NIB owe NOZZLE DETA'LS
Rev, | oae | oegy REVISION DESCRIPTION kG | o — P e — I
REVISIONS SCALE 12 24-018-01-045-1




TATE METALWORKS INC

{NAME OF MANUFACTURER}

3278 PS! [kPa) AT 150

MaX_ALLOWABLE WORKING PRESSURE

I R - V. .

°F (oC]

*F°C)

MAX. ALLOWABLE EXTERNAL WORKING PRESSURE

{IF SPECIFIED; SEE MOTE (1))

0 FPCIAT RTS8

MIN_DESIGN METAL TEMPERATURE

24.018-01

PSI (kPa)

MANUFACTIRER'S SERIAL NUMBER

2024

YEAR BUILT

FILE MAME
BY

24-018-01-060
CK3

NAME PLATE FACSIMILE

marK | SHIP | ASSEM DESCRIPTION LENGTH SPECIFICATION SOURCE WEE'E.{;!"’ NOTES
060-NP 1 NAMEPLATE ASSEMBLY 6
060-1 1 PL, 188" x PATTERN SA240-304/304L 4 6
060-2 1 TATE ASME STANDARD NAMEPLATE ALUMINIUM 16 0
— )
' e,
11
'\‘L
y t
A JJ 17.33"
060-2 4.832" | 7.665" N 4.832"
NAMEPLATE ASSEMBLY ~ 060-NP i
PLAN VIEW | R48.313
w w |_
= =
o ol p=t
= S
w w
[an] oo
) 3 o
E E e— 24" THIK.[060-1 |
- 1 I : 304L (SHOP BEND) MK 060-1
! I
[} 1
1 ]
= T - [|
i i -
| |
| H I
| + L ldJJ
i W BlE
\TATE METALWORKS
g NAMEPLATE; ATTACH
WITH SELF TAPPING
SCREWS| 060-2 |
NAMEPLATE ASSEMBLY ~ 060-NP [0%02)
ELEVATION ~ FRONT
CERTIFIED CORRECT
4
3
METALWORKS, INC.
2 P.O BOX 171 255HAPPY LANE SPARTANBURG 5C 29304-0171 [B84} 5763540
THLE
| o [SmRROTRER o B0 LD, x B U TLTOTL ~ PAPER MACHINE BULK OIL STORAGE TANK
WESTROCK SEMINOLE ~ JACKSONVILLE, FL
o | s | ors [ 'SSUEDFORCUSTONER APRROVAL w | owe MISCELLANEOUS DETAILS
REY. | DA | ORBY REVISION DESCRIPTION ENGRG | CHRD. [— e — ————
REVISIONS SCALE 14 24-018-01-060-1




mark | P A%%E.M DESCRIPTION LENGTH SPECIFICATION saurce | WELSHT NOTES
LIFTING LUG ASSEMBLY 98
0611 2 PL, 625" x PATTERN SA240-304/304L 10
061-2 2 PL, 625 x PATTERN 5A240-304/304L 10
061-3 4 RP, 313" x 10°x 16" SA240-304/304L 14 RADIUS CORNERS
A= G HOLE & ¢ LUG
) 140"
7-0" 7-0" REAS
|
I
I
(0512 kl : (0612 -
1
I X, i - [ !
! — sl
. C
= +— < o =
= =4 ———
= o — == [
067-3 !
TYP
|
]
: == T
o =
t ' &
& -9 =
A =]
LIFTING LUG OVERALL ASSEMBLY SECTION A-A
PLAN VIEW
EACHLUG RE E
SIZE OF 4.75 TONS WITH A PIN SIZE OF 0.75 INCHES
'?ES» @\ “5
— CERTIFIED CORRECT
22 4 ]
516 ¥ ate
3 |
e ——— METALWORKS, INC.
2 P.O BOX 171 255HAPPY LANE SPARTANBURG, 5C 29304-0171 [844) 576-3540
10.124" T oo | oo [ssoroncomsimcron Tom e BOMI0.x 2311 12" TLTOTL - PAPER MACHINE BULK OIL STORAGE TANK
WESTROCK SEMINOLE ~ JACKSONVILLE, FL
MK 061 _1 PATTERN A ﬂﬁmﬂﬂ CKS |$5UED FORCUSTOMERAPPRUVN. N]B ch MlSCELLANEOUS DETA“_S
MK 061-2 PATTERN (OPP) REY DATE DR. BY REVISION DESCRIPTICM ENGRG | CHED SCILE " -
T 24.018‘01-061 SCALE: 14 A DRAWING NUMBEI Job Ph hi Rev
5 7 REVISIONS SCALE 40 24-018-01-061-1




MARK Sp*gf’ A%%FM DESCRIPTION LENGTH SPECIFICATION SOURCE WEFEW " NOTES
*_ Wi 065-FS 1 FIXED SADDLE ASSEMBLY 824
A A 065-1 1 PL, 5" x 12" x 84.4" SA240-304/304L 6 146 w! HOLES
066-2 1 PL, 625" x PATTERN SA240-304/304L 10 303
0656 [ 065-3 2 PL, 5" x 8" x53.372" SA240-304/304L 7 62
- 065-4 2 PL, 5" x 3.688" x 11.125" SA240-304/304L 8 6
065-5 4 PL, 5 x 3.668" x 15.704" SA240-304/304L g 8
065-6 1 RP, 313" x 15" x 152.269" SA240-304/304L 5 208 | ROLLTO4-5/16" IS RAD, RADIUS CORNERS
065-7 1 L 2" x2" x 14" 2 SA4T9-304/304L 1 1 w! HOLE
> 2
{4 TYP
g LE
S CONTACT ANGLE
(Vo] =
o3
=
0655
7 Af..
% : ity §-0
f = = T_‘_/ : 3 {0857 ]
N 2 065-1 S GROUNDING
sza L 2 [0655 —1 0654 | 0655 LG
¥ 1id ; 1'*3}5’ .E-_E}é’-.
|
pA 6-11%" s j
3 i 5
= L I I il
ot s ]
v -1
FIXED SADDLE ASSEMBLY ~ 065-FS | =
ELEVATION
0653 0654 | 0655 0656 | 0653
—(4)-13/8" DIA | 065-1 | — 066-2
HOLES
SECTION A-A
i)
CERTIFIED CORRECT
1/2" DIA HOLE
CENTERED 4 M
3 ]
> METALWORKS, INC,
GROUNDING LUG 2 PO BOX [71 255 HAPPY LANE SPARTANBURG. SC 293040171 [864) 576-1540
T o | o | e roRcorsrucron T o i 80 1D.X 2801 2 TL.TOTL, ~ PAPER MACHINE BULK OIL STORAGE TANK
DETAIL B WESTROCK SEMINOLE - JACKSONVILLE, FL
SCALE 1:4 & | wewn | cxs | 'SSVEDFORCUSTOMER PPROVAL e SADDLE DETAILS
REV DATE DR BY REVISION DESCRIPTION ENGRG | CHED SCALE ORAWING HUZIER ik = i =
FILE NAME 24-018-01-065
. CKS REWVISIONS SCALE 115 24-018-01-065-1




96.304"

6.856"

6.956"
J— -5

@ 2

2 =

= Lo}

5
o
@
i 82.391"
MK 066-2
CERTIFIED CORRECT
4
3
METALWORKS, INC.
9 PG 80X 171 295 HAPPY LANE SPARTANBURG. SC 29304-0171 {844) 574-3540
T o - p—— —Tom B0 ID.X25-ZTLTOTL ~ PAPERMACHINE BULK OIL STORAGE TANK
WESTROCK SEMINOLE ~ JACKSONVILLE, FL
ISSUED FOR CUSTOMER APPROVAL
A | o i ue | one SADDLE DETALS
REV. | DATE REVISION DESCRIPTION ENGRG | CHKD — ———
24-018-01-066
e REVISIONS 24-018-01-066-1




MARK S;,'j:"’ "SPSCFM DESCRIPTION LENGTH SPECIFICATION SOURCE WEéﬁw NOTES
’r _* 067-55 2 SLIDING SADDLE ASSEMBLY 823
A A 0671 2 PL, 5"x12"x 84.4" SA240-304/304L ] 145 w/ HOLES
T B - = = = 066-2 2 PL, 625" x PATTERN SA240-304/304L 10 303
A 065-3 4 PL, 5"x 8" x53.372" SA240-304/304L 7 62
—h T 065-4 4 PL, 5"x 3.688" x 11.125" SA240-304/304L 8 6
065-5 8 PL, 5" x 3.688" x 15.704" SA240-304/304L 9 8
085-6 2 RP, .313" x 15" x 152 269" SAZ240-304/304L 5 206 ROLL TO4- 518" 'S RAD, RADIUS CORNERS
= < B
1M TYP
| De5-3
. ; CONTACT ANGLE
- “\& )
& 0653 |
F’ 0662 |
0655
g
s 0654 A 7 A
) - ! g i ﬁa IE" 6'-0"
T / 8 L) W55 0654 ] (S
L/ E :
TI"IP 17 '_'3‘ 1 '_Ez' 1 r'a;gu
e T
% st % — e e — — et
2 o Jln dr—L 1 0" H & n i:r.k'
I 4 =1 I | A 1y __ N ol o B e S | St .. e A -
— e 1 [ - ['[ _________________ . inhaii i'| ________________ - K =
= 'i"l'l' L ﬁ— It i I & i_“ -
SLIDING SADDLE ASSEMBLY ~ 067-SS 4 Ll - N, e i _________________ E) T
ELEVATION
(2) REQUIRED
[ 065-3 - 0655 - ~{_065-4 —_065-5 | -[ 0656 | 1065-3 |
—(4)-138"DIAX 1 1/2°LG [ 067-1 066-2
SLOTS
SECTION A-A
CERTIFIED CORRECT
4
K|
METALWORKS, INC.
2 P.O.BOX 171 255 HAPFY LANE SPARTANBURG. 5C 293040071 (844} 574-3540
e
. o ckg | 1SSUED FORCORSTRUCTION - - 801D x23-11 12" TL.TOT.L ~ PAPER MACHINE BULK OIL STORAGE TANK
WESTROCK SEMINOLE ~ JACKSONVILLE, FL
A ey cKs ISSUED FOR CUSTCMER APPROVAL NG DV SADDLE DETA"_S
REV DAIE DR BY REVISION DESCRIPTION ENGRG | CHKD e ORAYING RUMBER i = sm =
4.018-01-
e T REVISIONS SCALE 115 24-018-01-067-1




FILE NAME
ay

24-018-01-070
CKsS

FOUNDATION LOAD SUMMARY

oo i e Lon-gutudil;a;; E;ase- Shear Transvera; aleTsa* Shear L Veﬂi;:lal: I-;u-rce-

H 1 f

Weight Qnly (D] COperating, New H u] 48,680

Vvaight Qrly (D) Oparating, Carreded o 0] 46,280

Thermal Expansian Operaling, Nevw 21,908 a a

Thermal Expansion Cparating, Corroded 21,141 0 i}

Wind Only {0.6 * W) Operating, Nevs 567 657 0

Wind Only (0.6 * V¥ Oparating. Correded 867 557 a

Seismic Only (0.7 ' E} Opurating. New 2.6T0 1,340 2,682

Seismic Only {0.7 * E} | Oparating, Comroded 2,574 1,293 2,490

oy - - = - e =
Saddle #1: Total Loading at Basa (Left Fixad Saddie)

Longitudinal Base Shear

Tranevarse Base Shaar |

— 3
-

-

-

Veartical Force

Oparating. Cotrodad |

Load Vassal Candition { g ) [ 18) ()
Weight Qnly (0) Operating, New, [ o 48.274
Waight Only {0 Dp;'::ing. Corrpded ¢ (U] 46,564 )
Therma! Expansion Qperating.‘;l;ev.; Z1.800 u] T a
Thermal Expansion | Operating. Carreded Z1.141 O 0
Wind Only (0.6 * W) Operating, New 567 GET a
Wind Only (0.6 " W) |Operaling, Coreded 567 G57 a
Saismic Only {0.7 ' E) D;ﬂzrating. New 2.670 1.328 2.560
Saismic Only (0.7 " E) “ :?7;?7-'- 1.281 2. 4867

ALL VALUES REPORTED ARE SERVICE LOADS FOR ALLOWABLE STRESS DESIGN (ASD}

VERTICAL FORCE VALUES IN THE SEISMIC CASE INCLUDE THE 0.7 * 0.2 * Sps DEAD LOAD FACTOR (COMPRESSIVE)
THE 0.7 TERM IS THE ASD LOAD COMBINATION FACTOR.

CERTIFIED CORRECT

4
3
METALWORKS, INC.
2 PO BOX 111 285 HAPPY LANE SPARIANBURG. 5C 293040171 [B44) 5743540
TRE
| s | o | SSUEDFOR coNSTRUGTION | o 80710 x 23411 112" TL.TOT.L. -~ PAPER MACHINE BULK OIL STORAGE TANK
WESTROCK SEMINOLE ~ JACKSOMNVILLE, FL
ISSUED FOR CUSTOMER APFROVAL

A [ o | ks R (e FOUNDATION LOAD DETAILS
REV, | OMIE | DRGY REVISION DESCRIPTION ENGRG | CHKD, [—— SRR AR e T

REVISIONS SCALE 1:10 24-018-01-070-1




VESSEL HYDROTEST PROCEDURE:

TATE PROJECT NUMBER: 24-018, PHASE 01
CUSTOMER: WESTROCK JACKSONVILLE, FL
TANK NAME: PMO OIL TANK

TANK NUMBER: 303-150-00914

DESIGN CODE: ASME NON-STAMP

é TEST:

1. COMPLETE ALL NDE REQUIREMENTS PER "TESTING PROCEDURES" AS OUTLINED ON DRAWING 24-018-01-000.
2. 8ET THE VESSEL IN THE SHOP, IN A HORIZONTAL POSITION WITH NOZZLE N5-3" AT THE TOP OF THE TANK AS A VENT,

3. INSTALL ALL BLIND FLANGES ON THE VESSEL, EXCLUDING NOZZLE N5-3" VENT. NOZZLE N5-3" VENT IS TO REMAIN OPEN THE ENTIRE TIME THE WATER SUPPLY IS CONNECTED TQ THE VESSEL. THIS NOZZLE WILL ALSO BE USED TO GBSERVE THE FILLING OF THE VESSEL.
4. INSTALL THE VALVE AND TEST TREE ASSEMBLY ON NOZZLE N2-3".

5. CONNECT THE WATER SUPPLY/FIRE HOSE TO THE VALVE ASSEMBLY CONNECTED TO NOZZLE N2-3°. DO NOT TURN ON THE WATER.

6. CONNECT THE PRESSURE HOSE TO NOZZLE N2-3" VALVE TREE {3/8" BALL VALVE CONNECTION)

7. WITH THE NOZZLE N5-3" VENT STILL OFF THE VESSEL, BEGIN FILLING THE VESSEL BY TURNING ON THE WATER SUPPLY, AND OPENING THE BALL VALYE CONNECTED TO NOZZLE N2-3"

8. FILL WITH WATER UNTIL THE VESSEL IS FULL. CLOSE BALL VALVE. DISCONNECT THE WATER SUPPLY.

9. INSTALL THE VENT ASSEMBLY ON NOZZLE N&-3" AND CLOSE BALL VALVE

10, THE VESSEL SHOULD BE COMPLETELY FULL OF WATER. THE PRESSURE GAUGE SHOULD READ 4.10 PSL.

11. THIS SHOULD BE HELD FOR ONE HOUR, WHILE INSPECTING THE VESSEL, VERIFYING THERE ARE NO LEAKS,

12. AFTERIT IS CONFIRMED THAT THERE ARE NO LEAKS, RELEASE THE PRESSURE BY SLOWLY OPENING THE BALL VALVE ON NOZZLE N5-3" VENT ASSEMBLY.

13. REMOVE THE VENT ASSEMBLY BLIND FLANGE FROM NQZZLE N5-3" VENT

14. CONNECT THE FILL/DRAIN HOSE TO NOZZLE NZ-3°, OPEN VALVE AND DRAIN THE VESSEL EMPTY.

GAUGE SIZE SHOULD BE BETWEEN 1.5 * TEST PRESSURE AND 4.0 * TEST PRESSURE PER ASME

CERTIFIED CORRECT

METALWORKS, INC.
P.O BOX 171 255 HAPFY LANE SPARTANBURG, SC 29304.017} [844) 5742540

ME

80" I0x 2311112 TLTOTL ~ PAPER MAGHINE BULK OIL STORAGE TANK

2| e | oo | cowTRUGTON el WESTROCK SEMINOLE = JACKSONVILLE, FL
|| e | ors | SUEDFORCONSTRUCTON s HYDROSTATIC TEST DETAILS
REV. | DATE | DR.BY REVISION DESCRIPTIGN ENGRG | CHED. | —— P P T T
FILE MAME 24-018-01-080 EFEVISIONS SCALE 1:1 24"01 8'01 'O 80'2
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24.018-01-081
CKS

f-\ NOZZLE N5-3'— T
(7
(= ]
b
]
A é*—NOZZLE N2-3"
PRESSURE WASHER—=
CONNECTIOMN |
—PRESSURE
PRESSURE TEST[IBZHTI- RELIEF
TREE ASSEMBLY
FIRE HOSE—
CONNECTION
VESSEL PRESSURE TEST CONFIGURATION
CERTIFIED CORRECT
5 ]
Y ate
4 [ ]
METALWORKS, INC.
3 PQ.EOX 171 255 HAPPY LANE SPARTANBURG, SC 29304-0171 (844) 5763540
THLE
2 | e | omc | REVSED NOLZENS WOATEVGRTASSMBL. o | o 80D 2R TL TOTL. ~ PAPER MACHINE BULK OIL STORAGE TANK
ISSUED FOR CONSTRUCTION. WESTROCK SEMINOLE ~ JACKSONVILLE, FL
i G it W | e HYDROSTATIC TEST DETALLS
REV. DATE DR. BY REVISION DESCRIPTION ENGRG | CHKD AL DRAWING NUMBER ey " p r
REVISIONS SCALE 132 24-018-01-081-2
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MARK %"gp "‘i?c’?"" DESCRIPTION LENGTH SPECIFICATION SOURCE WEéGAf*T’ NOTES
0B2-HT1 PRESSURE TEST ASSEMBLY TREE 40
082-1 FL, 3" 1504 RF BLD SA105 10 w/ 2 1/2" DIA HOLE
082-2 Pl 2172 DIASTD WT T SA53-B ERW 6 THREAD ONE END
s
30 082-3 STEAM PRESSURE 140 P51 @ 366, BRASS 16 | McMASTER CARR PIN; 47865K71
TEMP RANGE -50° TO 400°F
0821 " FIRE HOSE CONNECTION, MALE
082-4 ADAPTOR x FEMALE SWIVEL 2 BRASS 3 | McMASTER CARR P/N- 6494763
| ; —] 12" NPT x 2 1/2° NHIMST
; ; 082-5 HALF GOUPLING, 8" DIA 3000k THREADED SA234-WPB 0
i b r\/ 082-6 P, 3/8" DIA STD WT 6" SA53-B ERW 0 THREAD BOTH ENDS
N ! ! BALL VALVE, 3/8" NPT FEMALE, MAX
: 0827 | i PRESSURE 600 PSI @ 100°F, MAX
[DBZ-2 - :. i 082-7 STEAM PRESSURE 150 PSI @ 366°F, BRASS 0 McMASTER CARR PIN: 47865K22
: : ’ TEMP RANGE -50° TO 400°F
. ! = T90 HALF COUPLING, 172" DIA 3000% T 7
_E_ ! THREADED
: | 082-9 PI, 1/2" DIA STD WT E SA53-B ERW 0 THREAD BOTH ENDS
|
PRESSIREWISHER : g 082-10 (U 016 THRE D EDIREDACING IRON 1 | McMASTER CARR PIN: 4627K332
CONNECTION . BALL VALVE, 112" NPT FEMALE. MAX
! ! PRESSURE 600 PSI @ 100°F, MAX _
. =[ it 082-11 STEAN PRESSURE 151 PSI @ J66°F BRASS 1 | McMASTER CARR PIN: 47865K23
! ; TEMP RANGE -50° TO 400°F
; : PRE{SSURE GAC.)UGE, 2,1(/:2" FASCE X
H 144" BTM MOUNT w/ CERTS.
r 082-12 PRESSURE RANGE 0-600 PE McMASTER CARR P/N: 9796T31
_ TEMP RANGE -40° TO 150°
. | PRESSURE
! ! RELIEF
082-3 ] !
i [
1 | “
i 1 |
| : ]
(0874 1| i i
FIRE HOSE M J '
CONNECTION
PRESSURE TEST TREE ASSEMBLY ~ 082-HT1
ELEVATION
CERTIFIED CORRECT
; S
Yate
4 —
METALWORKS, INC.
3 PO 80X 171 255HAPPY LANE SPARTANBLRG, SC 293040171 [B44) 576-3540
) E §.0 D x23-MAZTLTOTL - PAPER MACHINE BULK OIL STORAGE TANK
WESTROCK SEMINOLE ~ JACKSONVILLE, FL
ISSUED FOR CONSTRUCTION
Gl el NB | DHC HYDROSTATIC TEST DETAILS
REV. DATE DR.BY REVISION DESCRIPTION ENGRG | CHKD eIl SOVIRCRUTE

EILE NAME 24-018-01-082
BY CKS

REWVISICOMNS

SCALE 135

24-018-01-082-1




FILE NAME
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24-018-01-083
CKS

====c===——]

mark | SHF | ASSE DESCRIPTION LENGTH SPECIFICATION SOURCE “'Eé‘j""“ NOTES
083-HT2 1 VENT ASSEMBLY - 3" 25
083-2 1 PI, 3" STD WT PIPE NIPPLE 8" SA53-B ERW 4 THREAD BOTH ENDS
BALL VALVE, 3" NPT FEMALE,
MAX PRESSURE 450 PSI @ 100°F,
083-3 1 MAX STEAM PRESSURE 150 PSI BRASS 22 McMASTER CARR P/N: 47865K72
@ 366°F, TEMP RANGE -50° TO
400°F
083-3
Sl
]
WiCezl g i
| r !
! !
i |
; |
1 1
VENT ASSEMBLY ~ 083-HT2 &
ELEVATION
CERTIFIED CORRECT
» I
¥ ate
4 E—
METALWORKS, INC.
3 F.D,BOX 171 255 HAPPY LANE SPARTANBURG, 5C 29304-0170 (844] §74-3540
) owas | e | REVSEDVENTASSEMBLY TO 3" B oS e 80D 2311 12°TL TOTL, ~ PAPER MACHINE BULK OIL STORAGE TANK
ISSUED FOR CONSTRUCTION. WESTROCK SEMINOLE ~ JAGKSONVILLE, FL
| v | o | PRSI e | owe HYDROSTATIC TEST DETALS
REV, DATE DR, BV REVISION DESCRIPLON ENGRG | CHED. SCALE BRAWING NUMBER lab Fh Shi Rav
REVISIONS SCALE 114 24-018-01-083-2
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SHIPPING ENVELOPE
PLAN VIEW

FILE NAME
BY

24-018-01-090
CKS

o (B—‘.‘Jn o .xr
270 ‘HJ W0° sq
[T .
P ! I
|
| |
180°
SHIPPING ENVELOPE
ELEVATION
WEIGHT 13,906 LBS
SCALE- 124
CERTIFIED CORRECT
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METALWORKS, INC.
3 PO, BOX 171 2S5 HAPPY LAME SPARTAMNBURG. SC 2903040171 [Bé4) 576-1540
) e 80°1D.¢23-11 2 TL.TOTL. ~ PAPER MACHINE BULK OIL STORAGE TANK
WESTROCK SEMINOLE ~ JACKSONYILLE, FL
JSSUED FOR CONSTRUCTION
i 07224 CKS NJB DWC SH|PP|NG ENVELOPE
REV. DATE DR_BY REViSION DESCRIPTION ENGRG | CHKD TOAIE ORAIG RIMBER s "
REVISIONS SCALE 145 24-018-01-0




I
TYate Quality Control Inspection Record

I Visual Examination
METALWORKS, INC.

255 Happy Lane Roebuck, S.C. 29376 ¢ (864) 576-3540 ®* www.tatemetalworks.com

Customer Name: Westrock Seminole Project Name: Paper Machine Bulk Oil Storage Tank

Project Location: Jacksonville, Fl Equipment Number: 303-150-00914

TMI Job Number: 24-018-01

Type of Surface: [ ]Base Metal [_]Machined [X]Weld Metal [_] Other:

Condition of Surface: |X|Satisfactory Method: &Direct |:|Remote

TMI Inspection Procedure: VT-2

kS =
Qty Item g g Comments Technician Date
S <
020-1 to 007-1 inside 304/304L | v Satisfactory LW 9/9/2024
020-1 to 007-1 outside 304/304L | v Satisfactory LW 9/9/2024
007-1 inside 304/304L | v Satisfactory LW 9/9/2024
007-1 outside 304/304L | v Satisfactory LW 9/9/2024
007-1 to 007-2 inside 304/304L | v Satisfactory LW 9/9/2024
007-1 to 007-2 outside 304/304L | v Satisfactory LW 9/9/2024
007-2 inside 304/304L | v Satisfactory LW 9/9/2024
007-2 outside 304/304L | v Satisfactory LW 9/9/2024
007-2 to 007-3 inside 304/304L | v Satisfactory LW 9/9/2024
007-2 to 007-3 outside 304/304L | v Satisfactory LW 9/9/2024
007-3 inside 304/304L | v Satisfactory LW 9/9/2024
007-3 outside 304/304L | v Satisfactory LW 9/9/2024
007-3 to 007-4 inside 304/304L | v Satisfactory LW 9/9/2024
007-3 to 007-4 outside 304/304L | v Satisfactory LW 9/9/2024
007-4 inside 304/304L | v Satisfactory LW 9/9/2024
007-4 outside 304/304L | v Satisfactory LW 9/9/2024
007-4 to 007-5 inside 304/304L | v Satisfactory LW 9/9/2024
007-4 to 007-5 outside 304/304L | v Satisfactory LW 9/9/2024
007-5 inside 304/304L | v Satisfactory LW 9/9/2024
007-5 outside 304/304L | v Satisfactory LW 9/9/2024
007-5 to 030-1 inside 304/304L | v Satisfactory LW 9/9/2024
007-5 to 030-1 outside 304/304L | v Satisfactory LW 9/9/2024
4 Lifting Lugs 304/304L | v Satisfactory LW 9/12/2024
3 Saddles 304/304L | v Satisfactory LW 9/12/2024
Remarks:
Signature: %"‘”‘“"//""“4‘ Date: 9/12/2024

@ Lonnie Womick
CWI 11120271
QC1 EXP. 12/1/2026

Page 1of 1
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METALWORKS, INC.

Quality Control Inspection Record

Radiography

255 Happy Lane Roebuck, S.C. 29376 ¢ (864) 576-3540 * www.tatemetalworks.com

Customer Name: Westrock Seminole

Project Location: Jacksonville, Fl

Project Name: Paper Machine Bulk Oil Storage Tank

Equipment Number: 303-150-00914

TMI Job Number: 24-018-01

X-Ray Coversheet

Repair Tracer 1 Tracer 2
3| Bl S| © <Y 5 <Y S
X-ray Weider | & | & 8 L 3 L 3 L Technician Date

Q ) Q Y] Q ) Q Q

<< @ < o << @ << o
1 #30 v Andrew Martin 8/26/2024
2 #30 v Andrew Martin 8/26/2024
3 #30 v Andrew Martin 8/26/2024
4 #30 v Andrew Martin 8/26/2024
5 #3 v Andrew Martin 8/26/2024
6 #3 v Andrew Martin 8/26/2024

Remarks:

Lsmishloii -

Signature:

g Lonnie Womick
CcwW 11120271
QC1 EXP. 12/1/2026

Date: 8/26/2024

Page 1of 1




E E APPLIED TECHNICAL SERVICES

1049 Triad Court, Marietta, Georgia 30062 (770) 423-1400 Fax (770) 514-3299 » www.atslab.com* FAA#HC4R227M

RADIOGRAPHIC INSPECTION REPORT

Job # P432040 PO # 24018-00013 WO # N/A  Date 8/26/24 Page 1 of 1
CLIENT: Tate Metal Works PART NO.: _See Below
LOCATION: 255 Happy Ln PART NAME: _See Below
Roebuck, SC 29376 MATERIAL: _S/S
THICKNESS: _Various
TYPE WELD: Full Pen.
RADIOGRAPHIC INSPECTION TECHNIQUE
Specification(s)  ATS 120.1 Rev. 32 Acceptance Criteria. ~ ASME Section VIII Div. 1
Isotope  Ir-192 Film Mfg/Type  FujiFilm 80
Curies 504 Film Size 45"x 10"
KV N/A Sensitivity ASTM E747 (7 Wire) L]
MA N/A Image Quality Indicator ~ ATSM B Pack S/S
Time 55 Seconds Shim(s) N/A
SFD 19.02" Develop: Temp: 77 Time: 2'75
Minutes
SOD  18.5" Screen(s)  Front + Back (0.010)
OFD  0.520" Films Per Cassette 1
Source Size (Focal) 0.177" Weld Reinforcement Thickness  Front(0.120") X
Geometric Unsharpness ~ 0.004 Welding Process SAW
INTERPRETATION
(Acceptable indications are marked with a 4 and rejected indications are marked with an “x”.
< - DENSITY | | g &
.2 S| s
g 2 2l £ & & 2= 2 O
PART LD/ gl ¢ -l £| 2| §| &B §
FILM VIEW Z| = =| Bl £ 8| g| 22 E REMARKS
- S| 8| 2 3|l & & 2R o2 4
2l ol «| 5| B8 Z| 5| g 2 9| o = S
582 2 2 £ 2 5| BlBlE g | s = S
2 2l Slul el 85 = 2lele2 ES < @ SOURCE @ SOURCE
18-1XR1 I 71
View 0-1 N 25 25 /,/ \\
A
18-1XR2 7
View 0-1 \ 2.3 2.3
18-1XR3
View 0-1 \ 2.6 2.5 Artifact
18-1XR4
View 0-1 y 25 25
18-1XR5
View 0-1 y 24 24
®
18-1XR6 ﬂ
View 0-1 \ 25 25
O Z /]
FILM
|:| SEE ATTACHED SKETCH
RADIOGRAPHER(S): _ Andrew Martin Level 1 RT.  DATE: 8/26/2024
INTERPRETER: Andrew Martin  ctrec Plartze Levell RT.  DATE: _8/26/2024
CLIENT APPROVAL:

This report may not be reproduced except in full without the written approval of ATS. If the method used is a customer
provided, non-standard test method, ATS does not assume responsibility for validation of the method.

ATS120, 03/2021
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METALWORKS, INC.

Quality Control Inspection Record
Hydro Test

255 Happy Lane Roebuck, S.C. 29376 * (864) 576-3540 * www.tatemetalworks.com

Customer Name: Westrock Seminole

Project Location: Jacksonville, Fl

Project Name:
Equipment Number:

Paper Machine Bulk Qil Storage Tank

303-150-00914

TMI Job Number: 24-018-01
Time of ; ;
Item Completion Gauge Reading Date Signature
Vessel completely filled with
water L 30¢m n/a 9-17-24 Lo HMpL
Vessel verified to be leak free 330 M n/a q-)2-AH s IA[wwLL

Remarks:

Sign aturezgzéagﬁéﬂ_m;

(Mt
Witness.
/e

Date: ‘,7’/,7 A

Date: ‘?"1&-&?/

Pagelof1l
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