UOP RUSSELL LLC
Tulsa, Oklahoma

JOB NO: TRJ-488 TAG NO: V-481 DATE: 11/29/2010
CLIENT: S.0./P.O. NO: BY: JRG
SUBJECT: 60 MMscfd Cryo RSV Plant SERVICE: Fuel Gas Scrubber
PRESSURE VESSELS
MECHANICAL DESIGN PROCESS DESIGN
Type (vertical, horizontal, tower) Vertical Operating Pressure (psia) 100
Diameter: (inch) 24" OD Operating Temperature (°F) 105
SIS Length (ft-inch) 6'-0" Vapor Flow (Lb/Hr) 3,500
Skirt Length(ft-inch) 1"-0" Vapor Density (Lb/cf) 0.2768
Design Pressure (psig) A 265 Liquid Flow (Lb/Hr)
Design Temperature (°F) 150 Liquid Density (Lb/cf) -
MDMT (°F) @ Pressure (psig) -20 @ 265 A Liquid Residence Time (Min) NA
Corrosion Allowance (inch) 0.0625 MIST PAD
Radiography RT-2 Reqd : Yes Diameter: 24
PWHT Req'd? No Overall Thk: 8 Pad Thk: 6"
Wind / Seismic Code ASCE 7-10 / ASCE 7-10 Removable: No Grid Matl:  CS
Wind Code Cf=0.7, V=120 mph, Exp. C, Cat. IlI Wire Diameter: 0.011 Mesh Matl: 316SS
Seismic Code Site D, 1=1.25, Sg=100% , S;=40% MATERIAL SPECIFICATIONS
Insulation Note 2 &‘ Shell SA- 106B
Fireproof No N Head SA- 516-70
Code ASME VIII, Div | O « Nozzle Necks SA- 106B
Code Stamp Req'd Yes v Flanges SA- 105
Sandblast / Paint SSPC-SP6 / TRCo Std ENG- v Couplings SA- 105
Ladder / Platform Clips Req'd? Studs SA- 193-B7
Pipe Supports Req'd? Nuts SA- 194-2H
Skirt / Baseplate SA- 106-B/516-70
SERVICE MK FACE & TYPE NOZZLE APPURTENANCES
Inlet A 1 RF FLG diverter
Vapor Outlet / Inspection B 1 RF FLG
Liquid Outlet C 1 { CPLG syphon
LG D 2 CPLG
Tl e |( I N CPLG
LSHH F vV CPLG
Inspection +G 1 . CPLG
LC (future) ﬂ\ 2 Y‘ 1.5" 3000 CPLG Plugged
~N | )
D =X
> 4 ‘ ‘ ]
N K
INTERNALS AND APPURTENANCES
PACKING Size (in.) Type Bed Height (ft.) |PLATFORMS Quantity Angle / Area DOME | BOOT
Top Access: (deg) Diameter (in):
Middle Stepoff: (deg) Length (in):
Bottom Other: (Sq.Ft.) with flanges
TRAYS Quantity| No. of Passes Weldins by: Platepack Length (inch): Qty Break Flg Pairs:
Total Ladder Length (ft): Qty of Hat Trays:
NOTES: 1) See scope of supply for oversizing mist pads. Weir Plate: No
2) Electric heat trace w/ 1" H to NLL Wave Baffle: No
3) Use TRCo Paint System 3 with a Top Coat Nat'l Board Req'd: Yes
REVISION A 0 1 A 2 Charcoal Bed Height (ft):
ENGINEER/DATE JRG | 11/29/10| JRG |7/14/2011] BH 11/21/11 |KLS |9/18/2017 Qty Catalyst bed Supports:
ISSUED FOR RFQ Purchase Revised Revised

1/17/2019, 7:49 AM, Form-PRS-VES




UOP RUSSELL, LLC

Tulsa, Oklahoma

FORM # MST-ELM

MIST ELIMINATOR SPECIFICATION

Job Number TRJ-488 Spec. No.: ME-
Spec. By:
Vessel Tag V-481 Checked By:

Date: 11/29/2010

Mistpad Installed Diameter: 24 inches

Mesh Thickness: 6 inches

Mesh Material: 316SS @
Density Required: 12 Ibs/cf s\\O «

Wire Diameter: 0.011 inches 6

Grid Material: CS
Grid Diameter: \<®Q®b‘%%

Mistpad Overall Thickness: 5 ches
Oversize mesh (on all S|des) w%O

Manway |.D.: hes

Number of Segments

Removeable (Yes / No):

fo“

Note 1: Oversized diameter of Mist Extractor shall allow the vessel to be shipped horizontally with the

No. of segments Oversize (all sides of each sections)
lor2 1/2"
3or4 3/8"
More than 4 1/4"

Note 2: Grid diameter shall be 1-1/2" less than the installed diameter shown above.
Note 3: OD of each grid section shall be banded.

REVISION

ENGINEER/DATE | |

ISSUED FOR

1/17/2019, 7:49 AM




LEWIS INDUSTRIES CORPORATION
816 N. 5TH STREET, COLLINSVILLE, OKLA. 74021

Date Printed: 02/28/18

CUSTOMER
UOP Russell LLC
7050 South Yale, Ste. 210
Tulsa, Oklahoma 74136

VESSEL LOCATION
UOP Russell LLC
7050 South Yale, Ste 210
Tulsa, Oklahoma 74136

VESSEL DESCRIPTION @ /\

24” 0.D. X 6'-0" SM/SM VERT. FUEL GAS%&R t
Vessel designed per the ASME Boiler re Vessf CoSe,

Section VIII Division dition
Vessel is ASME amped \'
S oD

5215
el Numbv
TAG #V-481
K urchase No.:
a % \

456
. D)
%@QQQPTATE INFORMATION

MAWP: 265 PSl at 150 Deg. F
MDMT -20 Deg. F at 265 PSI
Serial Number(s): 185215
National Board Number(s):__ 2992
Radiography: RT-2
Postweld Heat Treated: NO
Construction Types: W

Signatures
Quality Control Mgr: ,&Cﬁ;ﬁé go{(f/cu’%@ Date: 3 | 5 1/5

Authorized Inspector: Date: /
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National Board Number: 2992

Mfr. Representative: @ Date: _/M—_

Authorized Inspector: DC Date: 3.7 218

FORM U-1A MANUFACTURER'S DATA REPORT FOR PRESSURE VESSELS
(Alternative Form for Single Chamber, Completely Shop or Field Fabricated Vessels Only)
As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIil, Division 1

Lewis Industries Corporation, 816 North 5th Street, Collinsville, Oklahoma 74021

1. Manufactured and certified by

(Name and address of Manufacturer)

UOP Russell LLC, 7050 South Yale, Ste. #210, Tulsa, Oklahoma 74136

(Name and address of Purchaser)

2. Manufactured for

3. Location of installation Unknown
" (Name and address)
4. Type Vertical Tank 185215 SC6-307 A&B 2992 2018
(Horizontal or vertical, tank) (Manufacturer’s serial number) (CRN) (Drawing number) (National Board number) (Year built)

5. ASME Code, Section VIIl, Div. 1 2015

[Edition and Addenda, if applicable (date)] (Code Case number) [Special service per UG-120(d)]
" 1 "
6. Shell SA-106-B 375 .0625 24" 0.D. ~ 6-0
(Material spec. number, grade) (Nominal thickness) (Corr. allow.) (Inner di em [Length (overall)]
Body Flanges on Shells
7\ Bolting
\ Washer )
No. Type 1D oD Flange Thk| Min Hub Thk Material How Attached | Location & Size . | Balt aterial (0D, ID, thk) Washer Material
O
7. Seams SMLS - 100 o’ = TYPE 1 Spot 100 1
[Long. (welded, dbl., sngl., lap, butt)] [R.T. (spot or full)] (Eff., %) (H.Titem (Time, wglded, dbl., sngl., lap, butt)] [R.T. (spot (Eff., %) (No. of courses)
or full)]
8. Heads: (a) Material SA-516-70 b n %ial SA-516-70
(Spec. no., grade) \v (Spec. no., grade)
Location (Top. Minimum Corrosion Crown ﬁ Elliptical Conical Hemispherical Flat Side to Pressure
Bottom, Ends) Thickness Allowance Radius Radius % Apex Angle Radius Diameter (Convex or Concave)
(a) Top 3125 0625 (N - ; } ] s Concave
(b) Bottom 3125 0625 i - 1 . 2 - Concave
P o P )
4 \ Body Flanges on Heads
| Bolting
X ) Washer
Location Type ID oD e Thk| Min H Material How Attached Num & Size Bolting Material (0D, ID, thk) Washer Material
(a)
(b)
9. MAWP 265 \ - at max. temp. 150 =
(Internal) W’  (External) (Internal) (External)
Min. design metal temp. -20 at 265 . Hydro., pneu., or comb. test pressure HYDRO 345
Proof test
10. Nozzles, inspection, and safety valve openings:
P ; ; i
(Inlettj,r%(:ft?at, T Material Nozzle Thickness Reinforcement Attachment Details Location
Drain, etc.) No. or Size Type Nozzle Flange Nom. Corr. Material Nozzle Flange (Insp. Open.)
Inlet 1 4" RFWN SA-106-B SA-105 B37 .0625 - uUw16.1(c)| Type 1 Shell
Outlet 1 4" RFWN SA-106-B SA-105 337 .0625 - Uw16.1(c)| Type 1 Head (a)
Connection 1 2" CPLG - SA-105 CL3000 | .0625 - Uw16.1(y) ™ Shell
Connections 2 11/2" CPLG - SA-105 CL3000 | .0625 - Uw16.1(y) - Shell
Connections 3 1" CPLG - SA-105 CL6000 | .0625 - Uw16.1(y) = Shell
Connections 3 3/4" CPLG - SA-105 CL6000 | .0625 - Uw16.1(y) - Shell

11. Supports: Skirt Yes Lugs - Legs —— Other 5 Attached Bottom Head-Welded
(Yes or no) (Number) (Number) (Describe) (Where and how)

12. Remarks: Manufacturer’s Partial Data Reports properly identified and signed by Commissioned Inspectors have been furnished for the following

items of the report:

(Name of part, item number, Manufacturer's name and identifying stamp)

SAFETY VALVE(S) SUPPLIED BY OTHERS PER UG-125(a), IMPACT TESTING EXEMPT PER UCS-66(b)(3)

104/14)



National Board Number: 2992

Mfr. Representative: @ Date: .J _g/'/é?
Authorized Inspector: DC Date: 5 - Z/—/&

FORM U-1A (Back)

CERTIFICATE OF SHOP/FIELD COMPLIANCE

We certify that the statements made in this report are correct and that all details of design, material, construction, and workmanship of this vessel

conform to the ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. “U” Certificate of Authorization Number 24,989

it 08/03/20 _ N

Date B=A/~[§ o name Lewis Industries Corporation Slgned &(W é){dff&f/"/
(Manufacturer) Z (Representative)

CERTIFICATE OF SHOP/FIELD INSPECTION

Vessel constructed by Lewis Industries Corporation at

Collinsville, Oklahoma

I, the undersigned, holding a valid commission issued by the National Board of Boiler an
OneClIS Insurance Company

have inspected the component described in this Manufacturer's Data Report on ok

sure Vessel Inspectors and employed by

, and state that,

to the best of my knowledge and belief, the Manufacturer has constructed this pressu& s?ﬂn acco

shall be liable in any manner for any personal injuﬁ/ or property damage or a ka)

Date £-2/- 20 Signed M

VESSEL CODE, Section VIII, Division 1. By signing this certificate neither the In ecto his/h er makes any warranty, expressed or
implied, concerning the pressure vessel described in this Manufacturer's Data ib Furthermo either the Inspector nor his/her employer
y kind agising from or connected with this inspection.

e\/ith ASME BOILER AND PRESSURE

NB 15483

[National Board (incl. endorsements)]

mmiss
(Authorized Inspector)
(04/14) 0 %5

O
P N



L ewis Industries Corporation
Collinsville, OK

ITP / TRAVELER
Job No.:_ 185215 Dimensions: 24" 0.D. X 6'-0" s#/sM Hydro Press: 345  PSI
Serial No.: 185215 RT.: _ 2 PWHT: __N/A
National Board No.. 2992 MAWP: __ 2%  OtherNDE: _MA2

1. Design Calculations 47 35 }“c 7.20(8
2. Drawings o P d A
3 Welding Procedure Specification (WPS) Qualified S -2 /K ke

4 Welder/Welding Operator Qualified (WPQ) (WPQ) _@ 3518 |«

S. NS =
6. Longitudinal Joint Fit-up

7. Tack Welds

8 Out of Roundness *

9. Plate for Conformity

10. Circumferential Joint Fit-u

12: Internal Welding *
13. No. 1 Head to Shell Fit-up

14. Closing Head Fit-up-u

N\
15. Nozzle/Coupling Fit-up
16. N

17.
A0 G73-/5-15 | ae 3-208

. Radiographs 1 & ZS P3-19-/5"| De 3.2(-18
22 Radiographs of Repa eas e
23 Nozzle/Coupling Walds %) P 3—5-/9| b 3-2l-(8
24. Air Test Repads RS |
25. NDE (Other Than Radiography)
26. -
27. Post Weld Heat Treatment - I
28. Final Inspection * V3918 g 3-20-18
29. Mill Test Reports/Certificates of Compliance Zf}}’é]/v-zf o 3-2-06
30. Hydrostatic Test 79-31-15 e 72t
31. Code Stamping — Nameplate B3-21-1 & . 2A-tE
32 Nameplate Attached to Vessel 47 3-9]-18 \te_3-20-8
33 Manufacturer's Data Report Signed * 27-9/-18 2t

34. Vessel File Compiled |7 3-32/-18




T-498

AL #
Ysope 27/8F

1107 /5

(”T/ .
T

-8/

NENZ an DESCRIPTION COMMENTS MATERIAL WEIGHT HEATZ
1 2 |2:1 ELUP. HEAD 24" 0.0. (0.3125" MIN. THK.) WITH 2" SF HEAD #1 & §2 SA-516-70 188 ,6‘&7!_/ Q/’
2 1 |PIPE, 24" STD, (0.375"THK.) x 6'-0" LG. BExBE SHELL SA-106-B 570 &7 7;24/ 7
3 1 |PIPE, 24" STD. SMLS. (0.375" THK.) x 8 1/8" LG. PBL SKIRT SA-106-8 65 / /7 J&3 Q
4 I |PLATE, 3/8" THK. x 32" 0.0. x 21 1.0, W/(4) 7/8" DIA. HOLES x 28 1/2" DIA B.C. BASE RING SA-516-70 8t ST jf{_ P

EQUALLY SPACED & STRADOLE NORWAL CENTERLINES

5 1 FLANGE, 4" RFWN 150§ ! SA-105 16 . Wéﬂéé%
6 1 FLANGE, 4* RFWN 150§ B SA-105 16 ,"7‘(_’(’;{95&’;‘
7 2 |CPLG, 1 1/2" 30004 TOE x 3" LG. HiH2 SA-105 4 ?.z/ _S &
8 2 |PLUG, 1 1/2" SOLID THRD., ROUND HEAD RIHZ SA-105 2 7@,»:; -
9 3 |CPLG, 1" 6000F TOE x 3" LG. ﬁ — 7{7/4 (7“ L2 SA-105 3 - 7/5/4/9
10 1 |CPLG, 2° 30004 TOE x 3 3/8" LG. g 3 SA-105 3 :
1 1 |PLUG, 2" SOUD THRD., ROUND HEAD ~N\ A SA-105 2, -——:{%7%;7;'
12 3 |CPLG, 3/4" 6000F TOE x 3" 6. . €01} SA=105 3 5 7.
13 2 |FLAT BAR, 3/B" THK. x 1 1/2° WD. x I'-11 1/8" LG. ST P, SA-36 7
" 4 |FLAT BAR, 3/8" THK. x 1 1/2" WD. x 1"-4 3/4" LG. AD SA-36 11
15 1 |PIPE, SMLS, 4" XS x 6 1/8" LG. BE x PE A SA-106-8 8
18 T |PIPE, SMLS, 4" XS x 5 3/4"LG. BE x PE [] SA-106-8 7
17 1 |WIRE MESH PAD, 12 PCF, .011" WIRE, 6 THK. x 23 1/4" 0.0., W/1" GRID (CS) MIST PAD 31655 24
18 T |W6xIS x 4 1/2" LG. (CUT PER DETAL) NAMEPLATE SA-36 3
19 1 [PLATE, 1/2" THK. x 8 1/2" WD. x 8 7/8" LG. (CUT PER DETAL °A") DIVERTER SA-516-70 1 RO ZH P77 D%
20 1 | ANGLE, 6" x 6" x 1/2" x 7 1/2" LG. DIVERTER SA-36
21 2 |PIPE, 3/4° XH x 7 3/8% LG. NBE DIVERTER SA-106-8
2 T [PIPE, 1" $/80 x 1°-7" LG. PEXMITER (45 DEG) (BEND PER DETAIL “D) C (SIPHON) SA-106-8
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AMERI CTION, INC. : CUSTOMER DATA
NAME Leu )£
ADDRESS
0. PHONE | TG
TECHNIQUE / INSPECTION REPORT |0 #8525 -
JOB LOCATION Colltnsville ok
o>~ 1S - (€ DAY TAu f—‘”’t“"/ DESCRIPTION St UATBRIAL A

DEFECT CODE e : ABBREVIATED TERMS

AB - ARC BURN HB - HOLLOW BEAD SLI - SLAG INCLUSION SOD = SOURCE TO OBJECT DISTANCE

Al — ALIGNED INDICATION IF - INADEQUATE FUSION SLL - SLAG LINE OFD = SOURCE SIDE OF OBJECT TO FILM DISTANCE

BT - BURN THROUGH IP — INCOMPLETE PENETRATION | SURF — SURFACE INDICATION OD = OUTER DIAMETER REP = REPAIR  RET = RETAKE
CON - CONCAVITY MA — MISALIGNMENT UCE - UNDERCUT EXTERNAL WT = WELD THICKNESS RES = RESHOOT

CRACK - CRACK POR - POROSITY UCI - UNDERCUT INTERNAL WR = WELD REINFORCEMENT BM = BASE MATERIAL

WELD/FILM JOB NUMBER OD | BM | WR | WT | WITHIN STD'S | # FILM SOD | OFD| IQL | # DEFECT LOCATION
NUMBER YES NO |FILM| SIZE/MFG/TYPE EXP
— n | . \

1 =2 | U384 | Ve | o ) [ YViy o €20 |2u'/¢ |5

[

Q1
N
)
A
C

26 7/ i 7
27 / /// ,//P i O ’/!S:/
28 /R 31

Raab

30
METHOD SOURCE SIZE DIAG. ISOTOPE NO. CURL DEV. TIME DEV. TEMP DENSITY
R | So R4 i 100 (o£° L]
NO. OF FT. LONG STANDARDS PERDIEM NO. OF FILM/ EXPOSURE: _DBL-WAEL, S. WALL MEIR]SCREENS
WELDS SEAMS u W - FILM | | CASSE = e 7@
2 VIEWING: DBLC WALL <SAEL
TRUCK NO. / REPORT NO. PAGE NO. TECH. ASST. TRAVEL TOTAL MILEAGE
SHOD —~ I 3 - ot HOURS HOURS HOURS HOURS
FILM INTERPRETER B ASSTNAME ASNT LEVEL
1 )C!/H" o1, e Qood—a—
COMPANY REPRESENTATIVE NDT TECHNIC(;\W—* _$
]
SIGNATURE CERTIFIES TIME & MATERIALS CORRECT SIGNATURE
AMERICAN PIPING INSPECTION, INC. ASSUMES NO RESPONSIBILITY 242666

Rev. 5/08 FOR LOSSES OF ANY KIND DUE TO INTERPRETATION



WS noUSTRIES CORPORATION

816 N. 57 STREET
COLLINSVILLE, OKLAHOMA 74021 (978) 377-2596

HYDROSTATIC TEST CERTIFICATION

This Vessel was hydrostatic tested with satisfactory results in accordance
with the A.S.M.E. Code, Section VI, Division 1, paragraph UG-99.

JOB NUMBER: 185215
ITEM NUMBER: 24" 0.D. X 6'-0" SM/SM VERT. SCRUBBER TAG #V-481
J-488
CUSTOMER: UOP RUSSELL LLC/HONE‘IWEL%\(O ‘ ; S
. N .
PURCHASE ORDER NUMBER: asoospmes” |\
4
MAX ALLOW. WORKING PRESS.: N \9
SHELL SIDE: X 2;3;() ) Qg) P.S.1.
AN N
TUBE SIDE.: & e P.S.1.

TEST PRESSURE: 6(1/ 5

SHELL SIDE! 45 o P.S./.
71/,43'/_-':;\%k o P.S.1

HOLDING TIME \V ONE (1) HR(S)
\ W
TEST GAUGE SERIAL NUMBER ~ 1600-1  600#

SPECIAL INSTRUCT/ONS:  WITH CHART

o o 3 § . . - { e
Quality Conltrol Manager. ,%/M o Date 3. > /‘, Vid
Authorized Inspector: / ) Dale /7 “"/ Z
\m:/u\ - _
Customer Inspector: / EJ (\Ol‘flrf Dat oc ) 1.20-18

.4(0‘
.
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Honeywell
UOPR E

Inspection Release

quipment

UOPR PROJECT:

Technical Document(s): Applicable codes/DraWings/Customer requirements

Equipment Descrj ption:

Position : QA/QC Manager
Name :James Bogue

Phone: 918-370-0932
Email: James.bogue@honeywell.com

Position: Lead Cw

Name: Matthew Hensinger

Phone: 918-314-0010

Email: Matt.hensinger@honeywell.com

Company:
Inspector: &
Location:

Email addregs: 6
Cell:

uop Primary Contacts:

uop Backup Contacts:

UOP CONTRACT
INSPECTION:

ger@honeywell.com
ie: 918-314-0010

UOPR PO No. to
External Supplier:
PO Delivery

SCOPE OF
INSPECTION:

Email communications with UQ
requiring immedjate resolution,
not in compliance, i

Communications:

Supplier Test Report Review:

Inspection Report Frequency
and Additional Instructions

Inspection Report distribution

(to and copy) :

UOPR QA/QC-Project Management

Reviewed by:

Acknowledged by:

UOPR SF-005-1
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USS2273 / EL7247/24.0A106STDD / 24 STD A106B SMLS PIPE

SRR

DATE: 09/18/17

U.5.5. SEAMLESS TUBULAR OPS TUBULAR PRODUCTS TIME: 10:52:11
CERTIFIED TEST REPORT SERIAL NO: L0060392
{IH ACCORDARCE WITH IS0 10474/EN10204/DIN5040 “type 4.1%) EBS NO: 2002272531 1
HLL ORDERTER KO SHPPERS KO, PO, ¥uuBER VEHCLELD
DR9652% 01 220555
SOLDTO ADDRESS JALTO ADDRESS YENDGR

U.5.5. SEAMLESS TUBULAR 0PS
LORAIN TUBULAR OPERATIONS
2139 EAST 28TE ST.

LORAIN, OH 44055

SPEGIFCATION AHD GRADE

SMLS STANDARD AND LINE PIPE API 5L 45TH EDITION DATED 12/1/12 GRADE B/X42 R N OR Q PSL-2, ASTH A106-15
GRADE B/C SPECIAL OD TOLERANCE OF +/- 1%, ASTM AS3-12 GRADE B, ASKE SA106-2015 GRADE B{C,
SA53-2015 GRADE B REG MILL COAT PE BEV 30 DEGREE APPLICABLE REQUIREMENTS OF HACE -2012 w

NACE MR0175/IS0 15156-2 2015 ED &K ‘

KATERAL oD | " el
oM AS ROLLED 24,000(603. 600) ,375 { 9.525)
TENSILE CT % | mADEss | @eR P&mm
—_— — e - PSI pSI 2§ lsoue pSI
DENTIATION OREENTATION CORD. | WO Tgw 4210 w7 we | o - 1180 5
: IN [wx (TR900 93] 28.0
EL7247 K51424 | STRIP/L/B [AR |1 soo 4M .50 S\Mﬂ 0.66 38.5 1180 | 5

lEGEN:  L-LONGTUDRAL T- TRAHSVERSE Vmaw AR-ASROLED B-B0DY ¥-NELD
U-UPser Hil- HORMALIZED $R-STRESS RELEVED TR - THEROUECHAICAL ROLLED

C /W [P S & (W /N | CR(W AR VBTN B8] GE
HOOKT T A,
A3
EL7247 HEAT 120 | 102 (009 04 034 |04 poozfoozloo | A2
EL7247 K5148A| PROD| |17, 99010 6:05 1039 |04 00061002006 : .38
EL7247 K514AA| PROD 18 | 101 010 05 [040 |04 poosjooalioer i .39

#t

N




11ISS2273 1 F1.7247 /124 0AT06STDD / 24 STD A106R SMT S PIPE

LY ' . I

DATE: 09/18/17

@ U.8.5. SEAMLESS TUBULAR OPS TUBULAR PRODUCTS TINE:  10:52:11
CERTIFIED TRST REPORT SERIAL NO: L0060392
{INACCORDANCE WITH IS0 10474/EN10204DIN0043 “ype 3.1%) EBS NO: 2002272531 1
WLODERTRIN | SHIFPERS HO, PO, MAIBER
DRY§529 01 { 220555
HATERIAL o nfas) (WAL i)
O x5 ROLLED 24.000{609.600) 0.375 { 9.525)
CHARPY VHOTCH BPACY TESTBIG —
. r [ | S W om ) B e | gnqz;:;m IR
DEG F IR 1 o
EL7247 ES14AR | OK

T8 %;32 3/4 |AR asf 74 70/ 70 80| 8d 60 66

t lenn OF m+a THS SHR

|

} \
LEGEND L - LONGITUDINAL T-TRANSYERSE B-BODY W-¥ED 104
TESTING/INSPECTION WFORMATION : ™,
s - oy VK
FULL LENGTH VISUAL X (\
FULL LENGTHEM o o_X oo ur _“N\Jv0% Norce
FULL LENGTH #P1

FULL LENGTHUT

END AREA ISPECTION PLANEXD)
SPECUL END ARE (SEA) INSP
FULL LENGTH DRFT

7" 10.0% HOTCH

MELTED AND MANUFACTURED IN
TO THE STEEL AND ALL MERCURY EQU

MANUFACTURED IN AN ISO 9001 CERTIPIEDGF
IMPACT STRIRER RADIUS 8MM,

BY WRLDING, NO MERCURY COMPOUNDS ARE ADDED
3 PROTECTED BY A DOUBLE BOUNDARY OF CONTAINMENT.
Ty - CERTIFICATE #32022,

THS 1§ TO CERTIFY THAT THE PRODUCT OESCRIBED HEREI WAS MAKUFACTURED,
SAMPLED, TESTED ANIVOR NSPECTED B ACCORDANCE WITH THE SPECHFICATION
AHD FULFILLS THE REQUIREMENTS I SUCH RESPECTS,

PREPAREDBYTHEOFRCECR: 1 ROLLOCR - MANAGER, Q.A.
LORAIN TUBULAR OPERATIONS

ar 08/18/17
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USS2273 / EL7247 / 24.0A106STDD / 24 STD A106B SMLS PIPE

r )

DATE: 08/18/17

U.S.5. SERMLESS TUBULAR OPS TUBULAR PRODUCTS
ADDITIONAL COMMENTS SHEET TINE: 10:52:38
PAGE: 10F 1
WL CRTERTEN B0 SHPPERS NO, P.O.HABER HEAT
DR96529 01 220555 SERIAL NUMBER: 10060392

SOLD TO ADORESS MALTO ADDRESS

VENDOR
U.5.5, SEAMLESS TUBULAR OPS
LORAIN TUBULAR OPERATIONS
2199 EAST 28TH ST.
LORAIN, OH 44055

HEAT EL7223 - MELTED AT:TIMREN, CANTON, OH 44706
HEAT EL7247 - MELTED AT:TIMKEN, CANTON, OH 44706

END OF DATA

L7855
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1125 Capitol Avenue

Crowley, LA 70526 ; 'CapProducts
Commanding a Higher Standard e Certified Mill Test RCpOl’t
Printed: 7/26/2017 Certified: 05/23/2016
Customer P.O. 17-4104-DS Heat No 166223
LEE SUPPLY CO Tag Heat Code 74SQ
PO BOX 1475 Phoenix Order # 1300312
TULSA. OK 74101 Material ASTM A105-2014 / ASME SA105-2015 Edition
Part Number Descriptien
12202015TOE.4L 1-1/2" 3M CPLG TOE 4"LONG

Chemical Properties

C Mn P S Si Cu Ni Cr C Eq. Long
0.2100 | 0.9100 § 0.0070 | 0.0210 | 02100 | 0.1700 | 0.0740 | 0.1240 0.4143
Mo \Y Co Al Cb N Pb Sn
0.0230 | 0.0350 0.0030 | 0.0003

Additional Chemical Properties

Mechanical Properties

Tensile (PSI) | Yield (PSI) | Elong. % in 2 in.or 4D | R of IBW
84,700 59,300 26.0% 50.8¢ 162

Charpy Minimum Impact - ft/Ibs Q
Test1 | Test2 | Test3 | Average ﬁ Temp. O

N/A NA | owA NA 4 A
R

We hereby certify that these parts were ma u. sampled, tested, and inspected in accordance with the product
specifications stated and were found to mee quirements.

We further certify that this material was iBgpegled using independent inspectors conforming to the requirements of EN 10204
3.1. These products meet the requirements of the latest editions of NACE MR0175, NACE MR0103, and ISO 15156. No weld
repair has been performed on these products. This material was not exposed to mercury or any other metal alloy that is liquid at

ambient temperatures during processing or while in our possession.

Meets ASME SA-181-70 2013 Edition. Manufactured in the USA.

|Please purchase PDFStamp Command Line product to remove this watermarky | /
- maiall sinbuls 2in 5 5:7 %
» (http:/Awtow verypdt.com) hitp://wwWw .Verypdl.coim VEXL=7778
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ML s Crowley, LA 70526 CapProducts
K4 i [
GCommanding a Higher Standardm [._Certlﬁled IM“ ill Test Repor t I
Printed: 11/1/2017 Certified: 09/27/2017
Customer P.O. 17-6206 DS Heat Nog 177321
LEE SUPPLY CO Tag Heat Code 76HF
PO BOX 1475 Phoenix Order # 1324355
Part Number Description
12203515 1-1/2" FS RD HD PLUG
Chemical Properties
C Mn P S Si Cu Ni Cr C Eq. Long
0.2200 | 0.9400 | 0.0070 | 0.0220 | 0.2100 | 0.1700 | 0.0620 | 0.1000 0.4235
Mo v Co Al Cb N Pb Sn
0.0190 | 0.0380 0.0020 1 0.0003

Additional Chemical Properties

Mechanical Properties \

Tensile (PS1) ] Yield (PSI) | Elong. % in 2 in.or 4D | R of BW
84,900 62,700 25.0% 4 165

Charpy Minimum Impact - ft/lbs
Testi | Test2 | Test3 | Average

oy Te
NA | NA T NA N/A &w O
We hereby certify that these paﬂs@ma Qd! sampled, tested, and inspected in accordance with the product

specifications stated and were found to me uirements.

We further certify that this material wasYaspe@ted using independent inspectors conforming to the requirements of EN 10204
3.1. These products meet the requirements 0t the latest editions of NACE MRO175, NACE MRO103, and ISO 15156. No weld
repair has been performed on these products. This material was not exposed to mercury or any other metal alloy that is liquid at
ambient temperatures during processing or while in our possession.

Meets ASME SA-181-70 2013 Edition. Manufactured in the USA.

Please purchase PDEStamp Command Line product to remove this watermarkl, . J 2%/
I —— http://www.verypdf.com L 7P
A7/ 535




$78aditdriMdutak X 36TCPLG / 1Ph3eiix 600%hROECBhiico

1125 Capitol Avenue

Crowley, LA 70526 , , capproducts
~Commanding a Higher Standards Certlﬁed Mill Test Rep ort

Printed: 4/19/2017 Certified: 06/14/2016
Customer P.O. 17-2169-DS Heat No 155770
LEE SUPPLY CO Tag Heat Code 74MJ
PO BOX 1475 Phoenix Order # 1276879
TULSA, OK 74101 Material ASTM A105-2014 / ASME SA105-2015 Edition

Part Number Description

12302010.3-3/8L 1" 6M THRD CPLG 3-3/8"LONG TOE
Chemical Properties

C Mn P S Si Cu Ni Cr C Eqg. Long
0.2100 | 0.9400 { 0.0060 ]} 0.0310 | 0.2300 | 0.1800 | 0.0680 | 0.1130 0.4174
Mo v Co Al Cb N Pb Sn T Ti
0.0220 | 0.0360 0.0030 | 0.0040

Additional Chemical Properties &K

b fCarn
\Q \(/ 0.3610

Mechanical Properties

Teansile (PSI) | Yield (PSI) | Elong. % in 2 in.or4D| R of BW
83,200 55,700 25.0% 169 9
Charpy Minimum Impact - {t/lbs %.
Test1 | Test2 | Test3 | Average | (éstTe

N/A N/A N/A N/A 6 PQIA -
> &

We hereby certify that these parts mamg, sampled, tested, and inspected in accordance with the product

specifications stated and were found to me quirements.

We further certify that this material waN" s%zed using independent inspectors conforming to the requirements of EN 10204
3.1. These products meet the requirements'of the latest editions of NACE MRO0175, NACE MRO0103, and I1SO 15156. No weld
repair has been performed on these products. This material was not exposed to mercury or any other metal alloy that is liquid at
ambient temperatures during processing or while in our possession.

Meets ASME SA-181-70 2013 Edition. Manufactured in the USA.

lPlease purchase PDFStamp Command Line product to remove this watermark

NPV s http://www.verypdf.com




CAN 18096 ohTMBdrhdeliad 36TCPLG / biokis 60004 TE QB
Gl by 1125 Capitol Avenue ) m& i < .
. Crowley, LA 70526 ‘ 'Capproducts i
& R ¢
Commanding a Higher Standard.» Certxfied Mill Test Report 4
Printed: 5/17/2017 Certified: 05/16/2017
Customer P.O. 17-2169-DS Heat No C124634
LEE SUPPLY CO Tag Heat Code 76BA
PO BOX 1475 Phoenix Order # 1276879
TULSA, OK 74101 Material ASTM A105-2014 / ASME SA105-2015 Edition
Part Number Deseription
12302010.3-3/8L 1" 6M THRD CPLG 3-3/8"LONG TOE
Chemical Properties .
C Mn P s Si Cu Ni Cr C Eq. Long :
0.1900 | 0.8500 | 0.0080 | 0.0380 | 0.2400 | 0.0800 | 0.0700 { 0.0500 0.3625 :

Mo v Co Al Ch N Pb
0.0320 | 0.0220 0.0000 | 0.0000

Additional Chemical Properties

e

Mechanical Properties .
Tensile (PSI) | Yicld (PSI) | Elong, % in 2 in. or 4D
73,100 23,600 36.0%

Charpy Minimum {mpact - {t/lbs é
Test1 | Test2 | Test3 | Average ﬁ Temp. ﬁ

&

NA | NA | NA N/A e WA ‘

We hereby certify that these parts were magu @m d, sampled, tested, and inspected in accordance with the product
specifications stated and were found to peetNheFequirements.

We further certify that this material was 1 ed using independent inspectors conforming to the requirements of EN 10204
3.1. These products meet the requirements of the latest editions of NACE MR0175, NACE MRO0103, and ISO 15156, No weld
repair has been performed on these products. This material was not exposed to mercury or any other metal alloy that is liguid at
ambient temperatures during processing or while in our possession.

Meets ASME SA-181-70 2013 Edition. Manufactured in the USA.

|Please purchase PDFStamp Command Line product to remove this watermark] 1 , ,
> (htip/iwiw.verypdt com) http://www .verypdi.com . ,P/‘?

7 7 525"




PMW168 / 2C1J/2.0X3.33TCPLG / 2 X 3-3/8" 3000# TOE CPLG

Since 1931
PENNSYLVANIA MACHINE WORKS, INC. s DROP FORGE CO.
. 204 BETNEL AVENUE ASTON, PA 19014 2.0 BOX 431~ ROUTE 53¢
315 HORTH WAYBIDE DRIVE HOUSTON, TX 17020 10 4R7-1300 « FAX 640} 4370028 1358 AURURN ROAD WOOLWICH TOWNSHIP, NJ 08085
{T13879-7000 - PAX {743} #78-1i20 ARS8} 467.D500 ~ FAX (558) 4074304

CERTIFIED MATERTIAL TEST REPORT

LEE SUPPLY CO. P.O. 132938KB

P.0O. BOX 1475 ORDER # 03 230105

TULSA, OK 74101 6/27/13

2X 3-3/8 3MTD HFCP Al05 QTY: 184

HEAT CODE: 2C1J MATERIAL: A105

SPECIFICATION: A105 SPEC. YEAR: 11 SPEC. REV:

UNS NUMBER: XK03504
CHEMICAL ARAL?SIS

C MN P s NI MO

. 260 L8640 010 .023 250 .070 120 @ 150 002
PHYSICAL ANALYSIS K:

¥Ss TS $EL 4D $RA HARDNESS PMI

{(PSI) {PSI) % {HB)

49350 84230 31.50 60.50 187

s
T G0
MATERIAL IS CAPABLE OF pasém’s R HYDROSTATIC TEST CcoMpafys ING OF THE FINISHED FITTING
DORING TrE MANUEA %m‘mxam1°3'%§8&ssm F THIS FRO IN DIRECT CONTACT WITH M
Ok ANY OF ITS COMPOUNDS NOR WITH CURY com’g\ EVICE LR R A TNOLE SOUNDARY OF CONTAINMENT .

WELD REPAIRED MATERIAL - MADE IN THE U.S.A @

A SPECIFICATION-CERTIFICATE &mwza%x

nmzmnnm&mmoamnmsmmummmm
RECORDE OF THE CORPORATION. G

Jamb funt

FITTING
AMES B FRINLT MANUFACTURERS OF Pcnn FORGED ) PIFE 3

QUALITY MANAGER QUALITY « m&:’f&RTNEPSHIP

lease purchase PDFStamp Command Line product to remove this watermar} J/F/
5 (http:/ http://www.verypdf.com ,é VP

PVl st /5

verypdf.com)
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1125 Capitol Avenue

Crowley, LA 70526 'CapProducts
Commanding a Higher Standard, Certified Mill Test Report
Printed: 7/26/2017 Certified: 07/06/2017
Customer P.O. 17-4104-DS Heat No 76RG(74RG)
LEE SUPPLY CO Tag Heat Code 76RG
PO BOX 1475 Phoenix Order # 1300312
TULSA. OK 74101 Material ASTM A105-2014 / ASME SA105-2015 Edition
Part Number Description
12203520 2" FSRD HD PLUG
Chemical Properties
C Mn P S Si Cu Ni Cr C Eq. Long
0.2000 | 0.9600 | 0.0100 | 0.0250 | 0.2300 | 0.1800 | 0.0560 | 0.1180 0.4101
£
Mo v Co Al Cb N Pb Sn Ta /N, ¥ Ti
0.0170 | 0.0370 0.0030 | 0.0040

Additional Chemical Properties

Mechanical Properties

Tensile (PSI) | Yield (PSI) | Elong. % in 2 in. or 4D | Rof BW
81,700 55,000 28.0% S 165 S
Charpy Minimum Impact - ft/lbs

Test1 | Test2 | Test3 | Average T 'l&p. OQ
N/A N/A N/A N/A A
. i ; Q~

We hereby certify that these parts%nanu @ d, sampled, tested, and inspected in accordance with the product
specifications stated and were found to me b€ Uirements.

We further certify that this material was Wgpegted using independent inspectors conforming to the requirements of EN 10204
3.1. These products meet the requirements 0f the latest editions of NACE MRO175, NACE MR0103, and ISO 15156, No weld
repair has been performed on these products. This material was not exposed to mercury or any other metal alloy that is liquid at
ambient temperatures during processing or while in our possession.

Meets ASME SA-181-70 2013 Edition. Manufactured in the USA.

Please purchase PDFStamp Command Line product to remove this watermark /
G B Bhpdcon http://www.verypdf.com P
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TEST REPORT o IR
@MST 1% %6l i
TEANILS € s pive ’ 9.25 A ”S SHIPMENT

3315 MICHIGAN BEAMLESS TUBE SOUTH LYON, MICHIGAN 48178 Q01
ORDER NUMBER “OFC | coM £ Us PAGE
V65176 | 214171 10/06714F 21f 00 13| 05] 01} 06587000000 2ME i
Sutwe ]
COLL/0O-T/TARPED/FOB S LYON MI/GROYD@SPECIAL METALSINC.COM CUST PU
AR ___CwE _PRGRIET ¥ NOERL
1026 ROUND COLD DRAWN NORMALIZED 10/31/714

SEAMLESS Al AS1Y? D CAR i573i;; E

BINEUGU20 MaX.CHEM/PHYES ASTM AL0S5/ASME SAL0S.MUST MEET NACE
MRO 175-97 NACE MRO 103-2010 SEC 2.1.1-2.1.7,I80 15156~2 @2 &
EN 10204 SEC 3.1,3.2,4.1,4.2.MK W/MST,SIZE,GR,CUST NA " SPEC
2 HTH. T/R TO INCL COMPLETE CHEMCINCL UNSPECIFIED ELE IPHYR ,
HBY & GRAIN SIZE. GUARANTEED FINISH BORE SIZE 0.924%¢

TEM QUANTITY 0D. 1.0, WaALL LE} \ b WEGHT
1.750 467 “"6___6% 13:46:46
AVG @ 5@ 02/04/15

ITH BALE ——BALE-— ITH PART
NUM NUM FCS FTG HEAT NO. STATUS NUMBER
1 12 42 433 00A145044 RAND ~17 coM 705787
1 52 42 &34 00A145044 RAND i COoM 705787
1 22 44 665 00A145042 19‘—17 com 705787
1 32 44 667 008145042 12°-17" Com 705787
1 42 44 667 oon14504(’l/ 0 12°-17" coM 705787
HEAT NO. ¢ Mo R ‘ N ¢ | me cu ) REMARKS
004145044 .240| .75 ~ - ¥210| .060| .140| .020| .120| .019|EF SDIX
. GS 7
00A145042 .240{ .750| .00 .7 .250| .040| .130| .030| .130| .0i7|EF SDI
: _ GS 7
HEAT NO. ULY. §TR. PSI YIELD, P81 bl e HARDNESS HYDRO TEST P8I LATRASONIC % | EDDYCURRENT |  EXPANSION
00A145044 73,264 45,942 34.4) HRR 78-81 OF;
00A145042| 73,574 S0,505| 34.4] HRB 79-81
< BEND FLATTEN FLARE REV.FLATTEN FLANGE.
Ao ﬂ//?
1%~ OF I K
Y—SN—E— 8K ——AS
A145042 .002 009 .000 .002 .004:win. e/ M X 4 70 =
A145044 002 .009 .000 .002 'OOHEATCODE /

MELTED AND MANUFACTURED IN USA
MTR REVISED 2/4/15 : S e - |
the reporled data are ’
i
1
|
|
i

Des.

Reduction of ares HT AL45042 55.84% We hereby ¢
¥ % ¥ A145084 57.69% correct according to Michigan Seamless Tube
MR Revisad 8/12/2015 tests and those of its suppliers. 62P8F9 Rov?

Y 2
77 S ETR
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PER385 /.4F5672 /. 75A106XHF / 3/4 XH A106B SMLS PIPE

3.
5 g TR
-

¥
. =

EN 10204-3.1

QUALITY CERTIFICATE Ne 1127/14  sheet1 Sheets2

Seller (Exporter).

Joint-Stock Company "Pervouralsk New Pipe Plant"

Made in Russia

Buyer (Address, country) ContractNe 27-03/13-01/KLF  on 27.03.2013
Order-Nariad Ne 9,8-1
Frelghtonl M Export Licence
Order Ne 2205198/14
Description of goods Standard Type of pack ~ Quantity
¢ ; ASTM A106{14)NDE/ASME
Seamless Carbon Steel Pipe for High- ;
Temperature Servics SAL06/ASTM AS3(12YASME in bundleg 9

SASYASMEB3GIOM |

Dimensions ¢ b Mass (tons)
Ttem M Nog. of Nos.of | Gradesof bi M Number
Heats Lots steel ameter, Wall, Length, £3 Gross Net
inches inches fest

i 4F5672 31400 | Gr.B/Gr.C 1.050 0.154 20- 020 3.y 223

2 o 31418 - 1.050 0.154 1046 8 2.22

3 U 31408 i 1,050 0.154 . 713 118 1.54

4 * 31394 # 1.050 0.154 163 2,20
5 L 31320 " 1.050 0.1 *@ 99 | 1345
6 " 31355 o 1.050 0 Mo39 163 2215
7 4F5671 31377 " 1.050 1076 169 2.305

18
it is hereby certified that the quality mention Quality Certificate is in conformity with standards
) Visual an sional control: no remarks,
it chamﬁ:alcs of poods
Eb}f tlons (%) ,
i v Mo
Ttem Mo C Cr N Cu

1-6 0.25 0.005 0.14 0.21 0.20 0.01 0.02
7 0.25 ° 0,008 0.07 0.14 0.21 0.01 0.02

Mechanical Properties

Item Tensile strength, NOTE: Pipes have been tested by non-destructive method with
N psi Yield strength, psi | Elongation (%) satisfactory result. Pipes are produced ungalvanized, threadiess. The
present mquxrelmmts are concapond to NACE MR 0175(2009).
1 85000 51000 26 ¥ ,
2 82000 55000 22
3 79000 51000 25 dsiaSisr s avinc
4 S Soo0 25 Date: 27/10/2014
5 78000 49000 27
6 89000 62000 24
o 90000 72000 2

http //www
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PER3~85 [-4F5672 / .75A106XHF / 3/4 XH A106B SMLS PIPE

EN 10204-3.1

QUALITY CERTIFICATE Ne 1127/14

Sheet 2 Sheets2

5

Seller (Exporter)

Made in Russia

Joint-Stack Company "Pervouralsk New Pipe Plant"

Buyer (Address, country)

ContractNe 27-03/13-01/KLF on 27.03.2013
Order-Nariad N 9,S-1

Export Licence

Freight car Ne
Order N 2205198/14
Description of goods Standard Type of pack Quantity
; ; ASTM A106(14)NDE/ASME
Sea’“'“;f;’be"r:tﬁ:?é;'&i:°' High | 5 106/ASTM AS3(12YASME in bundles
P viee _ SAS3/ASME B36.10M
SIS Tl e 2lEe ] S St B AN R R R R B T R S SR
Dimensions Mass (tons)
Item N l‘:los. of Nos. of Grades of Drtwiiteter Wit Number
eats Lots steel inches inche; & Gross Net
8 4F5671 31366 | Gr.B/Gr.C| 1.050 0.154 4% 2.03
9 47524 | 1388 " 1.050 0.154 « N 408 s 0.87
O
N4
[l ‘ =
' = S 5 slassn " ﬁ.
i a ta 7844 1248 17.333 16.955
It is hereby certified that the quality, mentiong 1s Quality Certificate is in conformity with standards

> (http:/

and spegifigdtibns. Visual and dimensional control: no remarks.
| Quality cha cs of goods
? (l/ AN
N Co@itions (%)
P C Ni c Vv Mo
o [ m i\é’—@ : : u
o~ \
8 0.25 07y o 0.012 0.005 0.07 0.14 0.21 0.01 0.02
9 0.25 0,807 27 0.0035 0.007 0.04 0.03 0.06 0.026 0.031

'
 —

p—

Mechanical Properties
item Tensile strength, . . . e, NOTE: Pipes have been tested 'by non-destructive method with
Ne psi Yield strength, psi Elongation (%) satisfactory result. Pipes are produced ungalvanized, threadless. The
31000 g present requirements are correspond to NACE MR 0175(2009),
8 81000 R i
9 79000 50000 2% Beng test is satisfactory.
pIROTERop
/ g: isma equireghents of the order
‘F% gnatulal@x ) ’ Date: 27/102014
/ TEXHUY ot
Ne51
\V4

AR

lease purchase PDFStamp Comman

verypdf.com)

http://www.verypdf.com

atermark)
/|

2%/
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PER402 / 4F5671 /.75A106XHF / 3/4 XH A106B SMLS PIPE

¢ * vt

y EN 10204-3.1 QUALITY CERTIFICATE Ne 1138/14  sheet 1 Sheetst

3 C:b Seller (Exporter) Made in Russia

Joint-Stock Company "'Pervouraisk New Pipe Piant"

Buyer (Address, country) ‘ ContractNe 27-03/13-01/KLF on 27.03,2013

Order-Nsriad No 9,51

o

Export Li
Frelght car o S e
Order MNe2205198/14
Deseription of goods Standard Type of pack Quantity
1 ASTM A106(14)NDE/ASME
Seamiess Carbon Stoel Pipe for High- | 5a106/ASTM As3(12)/ASME inbundles . 5
ol SAS3/ASME B36.10M
Dimensions Wiass (tons)
Item Mo P:io:. of Nlo: of Grada; of - Wal — @ Number
ents ts stee ’ ] * 04 pes.
inches, inches feet Ap Gross e %i
] 4F5672 | 31501 | Gr.B/Gr.C| 1.050 0.154 2 022 i 2.30 :
2 i 31496 " 1.030 0.154 o . 103 67 2.3} §
3 4 31504 0 1.050 0.154 Aé 100! 163 2.24
4 " 21503 " 1.050 0.154 95 161 2.205
5 4F5671 31521 b 1,050 0. o 168 2.28
) O
. ~ — |
| cO T O %
~N7 o | 510 826 | 11545 | 11335 .
1t is hereby certified that the quality M mentiongg i Quality Certificate is in conformity with standards .
and specz s, Visual sional control: no remarks,
Q i char@ﬁu of goods
(@) O\
Cowpositions (%)
C & p Cr Ni Cu v Mo
Item M
14 025 0.005 | 0.4 0.21 0.20 0.01 0.02
5 0.25 0.005 0.07 0.14 0.21 0.01 0.02

e e ey 400 09 e e s 98 48 84 R A N0 b LT T EET » ey s o S

PEVRSS RR SR S i

. Mechanical Properties
ltem Tensile strength, ’ NOTE: Pipes have been testéd by non-destructive method with
Ne psi Wiskt strength, el Klexgativn (%) satisfactory result. Pipes are produced ungalvanized, threadless. The
present requircments are correspond to NACE MR 0175(2009).

) 90000 59000 28

2 76000 51000 29

3 90000 57000 28 o i

4 s O ... 32 Date: 31/10/2014

5 82000 52000 21 :

lease purchase PDFStamp-Commandtime ' vatermark ;. 5/ v
: . % = /
S8 2wk vervodt com) http://www.verypdf.com WY Zaxt /74
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UOP Russell

7050 South Yale

Suite 210

Tulsa OK 74136

COMPR@ @ Vessel Design Calculations

\)O

Job & Customer:
Revision:

Designer & Date:

Item:
Vessel No:

Fuel Gas Scrubber
V-481

J-488 SC6 RSV

0

ABM 11/16/2017

Designed in accordance with UG-22

Reviewed: (/% A7

/11/17/20(7
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Deficiencies Summary
No deficiencies found.
Warnings Summary

Warnings for BTM HEAD
UCS-79: The extreme fiber elongation exceeds 5 percent. Heat treatment per UCS-56 may be required. See
UCS-79(d)(4) or (5). (warning)

Warnings for Inlet (A)
The attached ASME B16.5 flange limits the nozzle MAWP. (warning)

The attached ASME B16.5 flange limits the nozzle MAP. (warning)

Warnings for TOP HEAD
UCS-79: The extreme fiber elongation exceeds 5 percent. Heat treatment per UCS-56 may be required. See
UCS-79(d)(4) or (5). (warning)

Warnings for Vapor Out/Inspection (B)
The attached ASME B16.5 flange limits the nozzle MAWP. (warning) @

The attached ASME B16.5 flange limits the nozzle MAP. (warning)
ractlire at tm) atures higher than the ASME

followin plemental requirements be
rial ¢ jtion should have a minimum Mn:C
iner. ( )

Warnings for Vessel
Changes to steelmaking practices have increased the risk of britt
impact test exemption temperatures. It is highly recommended

applied for SA-105, SA-106 B, SA-53 seamless, and SA-;§g

ratio of 5, and SA-105 flanges should require a grain size

ASME B16.5 /@Cﬁ,lan@ings Summary
Applicable @
Warninas Q

Vapor Out/Inspection (B)
Inlet (A)

Warning

For Class 150 flanges,"ASME B16.5)para. 5.4.3 recommends gaskets to be in accordance with Nonmandatory
Appendix B, Table B1, GroupN\ae

N
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Nozzle Schedule

Specifications

Nozzle . . . Impact . . . .

R Identifier Size Materials Tested Normalized | Fine Grain Flange Blind
A Inlet NPS 4 Sch 80 (XS) Nozzle | SA-106 B Smis pipe | No No No NPSV\;‘NCE%?SO No
B | Vapor Out/inspection NPS 4 Sch 80 (XS) Nozzle | SA-106 B Smis pipe | No No No NPS e 190 | No
[0} Liquid Out NPS 1 Class 6000 - threaded Nozzle SA-105 No No No N/A No
D1 LG NPS 0.75 Class 6000 - threaded | Nozzle SA-105 No No No N/A No
D2 LG NPS 0.75 Class 6000 - threaded | Nozzle SA-105 No No No N/A No
E Tl NPS 0.75 Class 6000 - threaded | Nozzle SA-105 No No No N/A No
F1 LSHH NPS 1 Class 6000 - threaded Nozzle SA-105 No No No N/A No
E2 LSHH NPS 1 Class 6000 - threaded Nozzle SA-105 No No No N/A No
G Inspection NPS 2 Class 3000 - threaded Nozzle SA-105 No No No N/A No
Hi LC (Future) NPS 1.5 Class 3000 - threaded | Nozzle SA-105 No No No N/A No
H2 LC (Future) NPS 1.5 Class 3000 - threaded | Nozzle SA-105 No<\ No No N/A No

-

3/77



Nozzle Summary

Reinforcement
Shell Pad
Nozzle | OD tn Reqtn | o 5 | A2 2 Corr | AalAr
~ A A 1? 27 ) o
mark | (in) [ (i) (in) (in) (%)
Nomt | Designt | Usert | Width tpad
(in) (in) (in) (in) (in)
A 45 | 0.337 | 0.2826 | Yes | Yes | 0.375 0.2473 N/A N/A ] 0.0625 | 107.3
B 45 | 0.337 | 0.2497 | Yes | Yes | 0.3125 | 0.2041 N/A N/A ] 0.0625 | 140.2
c 2.25 (0.4675 | 0.125 | Yes | Yes | 0.375 N/A N/A N/A ] 0.0625 | Exempt
D1 1.75 ] 0.35 0.125 | Yes | Yes | 0.375 N/A N/A N/A | 0.0625 | Exempt
D2 1.75 ] 0.35 0.125 | Yes | Yes | 0.375 N/A N/A N/A | 0.0625 | Exempt
E 175 0.35 0.125 | Yes | Yes | 0.375 N/A N/A N/A ] 0.0625 | Exempt
E1 2.2510.4675 | 0.125 Yes | Yes 0.375 N/A N/A N/A ] 0.0625 | Exempt
E2 2.2510.4675 | 0.125 Yes | Yes 0.375 N/A N/A N/A ] 0.0625 | Exempt
G 3 0.3125 | 0.125 | Yes | Yes | 0.375 N/A N/A N/A ] 0.0625 | Exempt
H1i 2.5 0.3 0.125 | Yes | Yes | 0.375 N/A N/A N/A ] 0.0625 t
H2 2.5 0.3 0.125 | Yes | Yes | 0.375 N/A N/A N/A 0.0% xempt

*Head minimum thickness after forming

tn Nozzle thickness

Req tn

Nozzle thickness required per UG-45/UG-16
Increased for pipe to account for 12.5% pipe thickness tolerance

0.2

Nomt | Vessel wall thickness

Usert |[Local vessel wall thickness (near opening)

Aa Area available per UG-37, governing condition

Ay Area required per UG-37, governing conditi

o A N

Corr Corrosion allowance on nozzle wall
* ; >

SF

O

&

Design t | Required vessel wall thickness due to pressure + corrosi‘a wafice per UGs37 ,

&5
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Pressure Summary

Component Summary

Design MDMT

Chamber Summary

20 °F

Rated MDMT -55 °F @ 150 psi

MAWP hot & corroded 150 psi @ 150 °F

MAP cold & new

285 psi @ 70 °F

Mode dialog.

(1) The MAWP is limited due to the MAWP
limit set in the Calculations tab of the Set

y _ 2

IS

(2) This pressure chamber is not designe,
for external pressure. -

P T
Identifier Design | Design N::;NI)P I(\:)I:; N:?,'g;T Exl\:l?ll:)nt-:-on !g:ta:(;
(psi) (°F)
TOP HEAD 265 150 427.63 | 533.33 | -155 Note 1 No
Straight Flange on TOP HEAD 265 150 526.32 | 632.91 -155 Note 2 No
SHELL #1 265 150 381.41 | 472.75 -65 Note 3 No
Straight Flange on BTM HEAD 265 150 525.79 | 632.91 -155 Note 5 No
BTM HEAD 265 150 427 533.33 | -155 Note 4 No
Inlet (A) 265 150 272.5 285 -55 Note 6 No
Vapor Out/Inspection (B) 265 150 272.5 285 -55 Note 6 No
Liguid Out (C) 265 150 381.42 | 472.71 -55 Note 7 No
LG (D1) 265 150 381.87 | 472.71 -55 Note 8 No
LG (D2) 265 150 381.48 | 472.71 -55 Note 9 No
TI(E 265 150 381.58 | 472.71 -55 Note 10 No
LSHH (F1) 265 150 381.87 | 472.71 -55 Note 8 Nor
LSHH (F2) 265 150 381.68 | 472.71 -65 Note 11 \
Inspection (G) 265 150 381.41 | 472.71 -155 Note 1
LC (Future) (H1 265 150 381.87 | 472.71 -155 Note‘1 No
LC (Future) (H2 265 150 381.61 | 472.71 -155 @
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Notes for MDMT Rating

Note #

Exemption

Details

1.

Straight Flange governs MDMT

2.

Material is impact test exempt to -155°F per UCS-66(b)(3) (coincident ratio = 0.2871)

Material impact test exemption temperature from Fig UCS-66 Curve B = -20°F
Fig UCS-66.1 MDMT reduction = 95.7°F, (coincident ratio = 0.3962)
Rated MDMT of -115.7°F is limited to -55°F by UCS-66(b)(2)

UCS-66 governing thickness = 0.3281 in

Straight Flange governs MDMT

Material is impact test exempt to -155°F per UCS-66(b)(3) (coincident ratio = 0.2881)

Flange rating governs:
Flange rated MDMT per UCS-66(b)(1)(b) = -55°F (Coincident ratio = 0.5263)
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F

Nozzle impact test exemption temperature from Fig UCS-66 Curve B = -20°F
Fig UCS-66.1 MDMT reduction = 95.7°F, (coincident ratio = 0.3961)
Rated MDMT of -115.7°F is limited to -55°F by UCS-66(b)(2)

UCS-66 governing thickness = 0.3281 in.

Nozzle impact test exemption temperature from Fig UCS-66 Curve B = -20°F
Fig UCS-66.1 MDMT reduction = 96.6°F, (coincident ratio = 0.395)
Rated MDMT of -116.6°F is limited to -55°F by UCS-66(b)(2)

UCS-66 governing thickness = 0.3281 in.

Nozzle impact test exemption temperature from Fig UCS-66 Curve B = -20°F
Fig UCS-66.1 MDMT reduction = 95.8°F, (coincident ratio = 0.396)
Rated MDMT of -115.8°F is limited to -55°F by UCS-66(b)(2)

Nozzle impact test exemption temperature from Fig UCS-66 Curve B = -20°F x

Rated MDMT of -116°F is limited to -55°F by UCS-66(b)(2)

Fig UCS-66.1 MDMT reduction = 96°F, (coincident ratio = 0.3957) E

Nozzle impact test exemption temperature from Fig UCS-66 Curve B = -20°F
Fig UCS-66.1 MDMT reduction = 96.2°F, (coincident ratio = 0.3954)

verning thickness = 0.3281 in.

Rated MDMT of -116.2°F is limited to -55°F by UCS-66(b)(2)
v
Nozzle is impact test exempt to -155°F per UCS-66(b)(3) (coincide(ﬂa&.osm). Q‘
VN

Nozzle is impact test exempt to -155°F per UCS—66(b)(3)€oi® tio = 0,03

N
2

Nozzle is impact test exempt to -155°F per UCS-66(b)(?‘y\iaent ratio = 0.
4
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Revision History

1, 2015 Edition.

Revisions
No. Date Operator Notes
0 |[10/25/2007 |Bill New vessel created ASME Section VI Division 1 [Build 6254]
Converted from ASME Section VIII Division 1, 2004 Edition, AO6 Addenda to ASME
. Section VIII Division 1, 2007 Edition. Default Forging Material Changed to A 105. During
1 |7/1/2008 |Bill . )
the conversion, changes may have been made to your vessel (some may be listed above).
Please check your vessel carefully.
Converted from ASME Section VIII Division 1, 2007 Edition to ASME Section VIl Division
. 1, 2007 Edition, AO9 Addenda. Default Forging Material Changed to A 105. During the
2 |19/29/2010 |Bill : !
conversion, changes may have been made to your vessel (some may be listed above).
Please check your vessel carefully.
Converted from ASME Section VIII Division 1, 2007 Edition, AO9 Addenda to ASME
3 [11/9/2011 (Bill Section VIII Division 1, 2010 Edition. During the conversion, changes may have been made
to your vessel (some may be listed above). Please check your vessel carefully.
Converted from ASME Section VIII Division 1, 201 ion to ASME Section VIII Division
: 1, 2010 Edition, A11 Addenda. Default Forg| ial C ed to A 105. During the
4 |5/21/2012 |Bill
conversion, changes may have been made to, ess I e may be listed above).
Please check your vessel carefully.
Revised
- Code year @t
5 12/11/2015 |SHP |- Removed split shell and appheo\ ion o @hell
- Add mist pad
- Adjusted nozzle orientatiorFt atch,La%wmg
6 |11/92016 |GAT Converted from ASM\@)n VIII W 1, 2013 Edition to ASME Section VIII Division
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Settings Summary

COMPRESS 2017 Build 7710

ASME Section VIII Division 1, 2015 Edition

Units

U.S. Customary

Datum Line Location

6.00" from bottom seam

Vessel Design Mode

Design Mode

Minimum thickness

0.0625" per UG-16(b)

Design for cold shut down only

No

Design for lethal service (full radiography required) No
User has limited MAWP to 150 psi
Design nozzles for Design P only

Corrosion weight loss

100% of theoretical loss

UG-23 Stress Increase

Skirt/legs stress increase

1%

Minimum nozzle projection

1"

Juncture calculations for a > 30 only \ % No
. . ~ A%

Preheat P-No 1 Materials > 1.25" and <= 1.50" thick f(b 0\ No

UG-37(a) shell tr calculation considers Iongitud'Qa(iy&Js "= No

Cylindrical shells made from pipe are enter@nimum thmess No

Nozzles made from pipe are entered ﬁninl thi%@ No

ASME B16.9 fittings are entered as mi mLﬁm th|cW No

Butt welds

Tapered per Figure
UCS-66.3(a)

Disallow Appendix 1-5, 1-8 ¢ culat er 15 psi

No

O\

Hydro/Pneumatic Test

Shop Hydrotest Pressure

1.3 times vessel MAWP

Test liquid specific gravity

1.00

Maximum stress during test 90% of yield
Required Marking - UG-116

UG-116(e) Radiography RT2

UG-116(f) Postweld heat treatment None
Code Cases\Interpretations

Use Code Case 2547 No

Use Code Case 2695 No

Apply interpretation VIII-1-83-66 Yes

8/77



Apply interpretation VIII-1-86-175 Yes
Apply interpretation VIII-1-01-37 Yes
Apply interpretation VIII-1-01-150 No
Apply interpretation VIII-1-07-50 No
Apply interpretation VIII-1-16-85 No
No UCS-66.1 MDMT reduction No
No UCS-68(c) MDMT reduction No
Disallow UG-20(f) exemptions No
UG-22 Loadings
UG-22(a) Internal or External Design Pressure Yes
UG-2_2_(b) Weight of the vessel and normal contents under operating or test Yes
conditions .
UG-22(c) Superimposed static reactions from weight of attached equipmenQ\
(external loads) R ’&o
UG-22(d)(2) Vessel supports such as lugs, rings, skirts, saddles ‘anrséo_hYgs
UG-22(f) Wind reactions v Yes
UG-22(f) Seismic reactions A\ % Yes
UG-22(j) Test pressure and coincident static head acpn@h:g th@q: ~ Yes

ads C
>\

N

Note: UG-22(b),(c) and (f) IQ@&' orfi\wlhen supports are present.
-

License Information

Callidus

Company Name

License

License Key ID

Support Expires
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Radiography Summary

UG-116 Radiography

Longitudinal Seam Top Circumferential Seam Bottom Circumferential Seam
Component Mark
Ca:'e:?gory Radiography / Joint Ca::iggory Radiography / Joint Ca::iggory Radiography / Joint
UWw-3) Type UW-3) Type Uw-3) Type
TOP HEAD N/A Seamless No RT N/A N/A B Spot UV}’;LL(?)(S)@ | r2
SHELL #1 N/A Seamless No RT B Spot UW-11(2)(5)(b) / B Spot UW-11(@)(8)(b) /| gy
Type 1 Type 1
BTM HEAD N/A Seamless No RT B Spot UV}’;,:)L(?)(E’)“’)/ N/A N/A RT2
Nozzle Longitudinal Seam Nozzle to Vessel Circumferential Nozzle free end Circumferential
9 Seam Seam
Vapor Out/Inspection (B) N/A Seamless No RT D N/A / Type 7 c UW-11 (%(;2 fxemp‘ " na
Liguid Out (C) N/A Seamless No RT D N/A/ Type 7 N/A N/A N/A
TI(E) N/A Seamless No RT D N/A/ Typ% N/A N/A N/A
LG (D2) N/A Seamless No RT D N/A/ ﬁ\ N/A N/A N/A
LSHH (F2) N/A Seamless No RT D ‘th 7 4« N/A N/A N/A
LC (Future) (H2) N/A Seamless No RT D &M, ype 7 u\J/A N/A N/A
Inspection (G) N/A Seamless No RT D A /A / Typev N/A N/A N/A
LG (D1) N/A Seamless No RT h\) N/A /M)e N/A N/A N/A
LSHH (F1) N/A Seamless No RT &p %’y 7 N/A N/A N/A
LC (Future) (H1) N/A Seamless No RT D N/A ™ Type 7 N/A N/A N/A
UW-11(a)(4) exempt /
Inlet (A N/A Seamless w D /A / Type 7 C N/A
Inlet (A) s ﬁ yp Type 1
T \\J Nozzle to Flange Circumferential
Nozzle Flange Longitudin: Flange Face
Seam
ASME B16.5/16.4_7 flange attached to N/A Sedless No R A N/A / Gasketed c UW-11(a)(4) exempt / N/A
Vapor In ion (B N Type 1
(AAS).ME B16.5/16.47 flange attached to Inlet Seamless @ N/A N/A / Gasketed c UW—11($3I(;2 <1exempt/ N/A

(e) Required Marking: RT2
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Component Data

Thickness Summary

Component Material Diameter | Length | Nominal t | Designt | Total Corrosion | Joint [ | -4
Identifier (in) (in) (in) (in) (in) E
TOP HEAD SA-516 70 24 0D 6.1563 0.3125* 0.2186 0.0625 1.00 | Internal
Straight Flange on TOP HEAD SA-516 70 24 0D 2 0.375 0.2207 0.0625 1.00 | Internal
SHELL #1 SA-106 B Smls pipe 24 OD 72 0.375 0.2477 0.0625 1.00 | Internal
Straight Flange on BTM HEAD SA-516 70 240D 2 0.375 0.221 0.0625 1.00 | Internal
BTM HEAD SA-516 70 240D 6.1563 0.3125* 0.219 0.0625 1.00 | Internal
SKIRT SA-106 B Smls pipe 24 0D 8.5 0.375 0.0031 0 0.55 | Seismic

*Head minimum thickness after forming

governs

Nominal t Vessel wall nominal thickness
Design t Required vessel thickness due to governing loading + corrosion
Joint E Longitudinal seam joint efficiency
Load O
Internal Circumferential stress due to internal pressure governs &K
External External pressure governs 6
Wind Combined longitudinal stress of pressure + weight + wind @ O
governs
Seismic Combined longitudinal stress of pressure + weight + seismic% \
1)
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Weight (Ib) Contributed by Vessel Elements

Weight Summary

Vessel Totals

New | Corroded
Operating Weight (Ib) | 1,242 1,121
Empty Weight (Ib) 988 865
Test Weight (Ib) 2278 | 2,170
Surface Area (ft2) 68 -
Capacity** (US gal) 154 156
**The vessel capacity does not include
volume of nozzle, piping or other
attachments.

Vessel Lift Condition

Vessel Lift Weight, New (Ib)

Center of Gravity from Datum (in)

-
26.1049

be shop installed.

Note: Vessel lift weight includes weight of \
insulation supports as they are assumed to

TOP HEAD 71.9 58.4 0 0 0 0 0 0 93 94.8 6
SHELL #1 561.6 469.3 73.6 0 0 0 207.7 210 1,106 | 1,118.1 37
BTM HEAD | 73.3 59.5 10.9 0 0 0 455 46.3 91 92.6 6
SKIRT 64 64 8.7 0 0 0 0 0 0 0 9
BASE RING 48 48 0 0 0 0 0 0 0 0 7
TOTAL: 818.8 699.1 93.2 0 0 0 253.2 256.3 1,290 | 1,305.5 65
*Shells with attached nozzles have weight reduced by material cut out for opening.
Weight (Ib) Contributed by Attachments

Component Body Flanges ng:ﬂ;:s& Packed | Ladders & Trays Tray Rings & | Vertical s""\rrf::e

Beds | pjatforms Supports | Clips Loads 2

New | Corroded | New | Corroded

TOP HEAD 0 0 21.6 20.4 0 0 0 0 0 N 1
SHELL #1 0 0 31.3 28.4 23.6 0 0 0 0 0‘ 2
BTM HEAD 0 0 0 0 0 0 0 0 0 A 0
SKIRT 0 0 0 0 0 0 0 0 & 0 0 %
TOTAL: 0 0 52.8 48.8 23.6 0 0 \ 6 3
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Hydrostatic Test

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

Gauge pressure at 70°F 1.3*MAWP*LSR

= 1.3*150*1
=195 psi

Horizontal shop hydrostatic test

Local test | Test liquid | UG-99(b) | UG-99(b) Stress Allowable Stress
Identifier pressure | static head | stress |pressure | during test | test stress excessive?
(psi) (psi) ratio factor (psi) (psi) )
TOP HEAD (1) 195.909 0.909 1 1.30 6,594 34,200 No
Straight Flange on TOP HEAD 195.907 0.907 1 1.30 6,171 34,200 No
SHELL #1 195.907 0.907 1 1.30 038 31,500 No
Straight Flange on BTM HEAD 195.907 0.907 1 1.30 &1}1 34,200 No
BTM HEAD 195.909 0.909 1 1.?}0 ¢ ‘6,594 34,200 No
Inlet (A) 195.556 0.556 1 N 1.&\ 10,37 g 47,250 No
v \4

Inspection (G) 195.53 0.53 1 0 47,250 No
LC (Future) (H1) 195.975 0.975 1 :.30 7,820 47,250 No
LC (Future) (H2) 195.975 0.975 RN 130 o 7820 47,250 No
LG (D1) 195.845 0.845 (' 1‘U ) 6,939 47,250 No

7
LG (D2) 195.845 0.845 \ ‘ 1 6,939 47,250 No
N X

LSHH (F1) 195.511 0.5118‘ S 1 x 1.30 6,927 47,250 No
LSHH (F2) 195.511 0. 1.30 6,927 47,250 No
T ( - \ 2

iquid Out (C) 195.198 0)98 4\ 1.30 6,916 47,250 No
Tl (E) 195.054 >> 0.054 1 1.30 6,911 47,250 No
Vapor Out/Inspection (B) 1%. \ . 1 1.30 8,940 51,300 No
(1) TOP HEAD limits the b) str tio:

(2) P stresses at nozzle o ngs n estimated using the method described in PVP-Vol. 399, pages
77-82.

(3) 1.570.9"S, used as the bas@he maximum local primary membrane stress at the nozzle intersection P, .
(4) The zero degree angular positieh 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.

The test temperature of 70 °F is warmer than the minimum recommended temperature of -25 °F so the brittle fracture
provision of UG-99(h) has been met.

13/77



Seismic Code

Building Code: ASCE 7-10 ground supported

Considered

Site Class D
Importance Factor, I, 1.2500
Spgctral Response Acceleration at short 100.00%
period (% g), S
Spectral Response Acceleration at period of
40.00%
1sec(%g),S
Response Modification Coeficient from 3.0000
Table 15.4-2, R )
Acceleration-based Site Coefficient, F, 1.1000
Velocity-based Site Coefficient, F, 1.6000
Long-period Transition Period, T_ 12.0000
Redundancy factor, p 1.0000 r>
Risk Category (Table 1.5-1) i &K\
User Defined Vertical Accelerations No ~

Hazardous, toxic, or explosive contents

Fundamental Period, T
I

Period of Vibration Calculation

T=2*Pl*Sqr({Sum(W,*y?2)

Sum(W, "y, )}

), where

The fundamental period of vi rve is calculated using the Rayleigh method of approximation

W, is the weight of the it" lumped mass, and

y, is its deflection when the system is treated as a cantilever beam.
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12.4.2.3 Basic Load Combinations for Allowable Stress Design

Load combinations considered in accordance with ASCE section

2.4.1:

5 |D+P+P,+0.7E =(1.0+0.14S,9D+ P+ P, + 0.7pQ¢

8. 106D+ P+P,+0.7E |=(0.6-0.14S5,9D+ P+ P,+0.7pQ

Parameter description

D |= Dead load

P | = Internal or external pressure load

P, |= Static head load

E |= Seismic load =E,+/-E, =pQ+/-0.25,5D

Seismic Shear Reports:

Operating, Corroded
Empty. Corroded O

Base Shear Calculations

Seismic Shear Report: Operating, Corrodect

Comeonant Elevation of Bottom | Elastic Modulus E | Inertial | Seismic ‘ Bending.Moment at
P above Base (in) (106 psi) (ft4) B m (Ibs-ft)
TOP HEAD 83.9982 29.0 h 15
SHELL #1 11.9982 29.0 0.0787 ‘ ) 208 e 850
-
BTM HEAD (top) 8.5 29.0 \* 21 911
SKIRT 0 29.0 9 7 21 1,063

*Moment of Inertia | varies over&

Component Elevation of Bo_ttom Seismic Shear at | Bending Moment at
above Base (in) Bottom (Iby) Bottom (lb¢-ft)
TOP HEAD 83.9982 31 13
SHELL #1 11.9982 4 0.0787 162 729
BTM HEAD (top) 8.5 \V 163 776
SKIRT 0 9.4 0.09367 166 893
*Moment of Inertia | varies over the length of the component

11.4.3: Maximum considered earthquake spectral response acceleration

The maximum considered earthquake spectral response acceleration at short period, S,,g
Sys =E,*S, =1.1000* 100.00 /100 =1.1000

The maximum considered earthquake spectral response acceleration at 1 s period, S,
S, =E,*S, =1.6000"40.00/100 =0.6400

11.4.4: Design spectral response acceleration parameters

Design earthquake spectral response acceleration at short period, S
Sps =2/3%8,5 =2/3*1.1000 =0.7333
Design earthquake spectral response acceleration at 1 s period, S,

15/77



Sp, =2/3*S,,, =2/3%0.6400 =0.4267

11.6 Seismic Design Category

The Risk Category is lII.

From Table 11.6-1, the Seismic Design Category based on S, = 0.7333 is D.
From Table 11.6-2, the Seismic Design Category based on Sy, = 0.4267 is D.
This vessel is assigned to Seismic Design Category D.

12.4.2.3: Seismic Load Combinations: Vertical Term
Factor is applied to dead load.

Compressive Side: = 1.0 + 0.14 * S¢
=1.0+0.14*0.7333
=1.1027

Tensile Side: = 0.6-0.14 * Syq @
- 0.6-0.14*0.7333
- 0.4973 s\\o ‘/\

Base Shear Calculations 6

Operating. Corroded (b,

Empty. Corroded 0 ; %
Base Shear Calculations: Operating, Cor@ b‘

Paragraph 15.4.2: T < 0.06, so: (L
V=030"S,*" Wl e 5

=0.30*0.7333 * 1,120.9539‘1\

- 308.26 Ib \b QQ‘

12.4.2.1 Seismic Load Combinati izontal Seismic Load Effect, E,
Q =V
E, =0.7*p * Qg (Only 70% of seismic load considered as per Section 2.4.1)
=0.7 * 1.0000 * 308.26
=215.78 Ib

Base Shear Calculations: Empty, Corroded

Paragraph 15.4.2: T < 0.06, so:
V=030"S5*"W~1l,

=0.30 * 0.7333 * 864.6769 * 1.2500
=237.79 b

12.4.2.1 Seismic Load Combinations: Horizontal Seismic Load Effect, E,

Q =V

E, =0.7*p * Qg (Only 70% of seismic load considered as per Section 2.4.1)
=0.7 *1.0000 * 237.79
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=166.45Ib
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Wind Code

Building Code: ASCE 7-10 ‘

Elevation of base above grade

1.00 ft

Increase effective outer diameter by

1.50 ft

Wind Force Coefficient, Cf

0.7000

Risk Category (Table 1.5-1)

Basic Wind Speed, V

120.00 mph

Exposure Category

C

Wind Directionality Factor, Kd

0.9500

Topographic Factor, Kzt

1.0000

Enforce min. loading of 16 psf

Yes

Hazardous, toxic, or explosive contents

Vessel Characteristics

Height, h

No

Minimum Diameter, b

Operating, Corroded [2.1667 ft

767951 KO

Empty, Corroded |2.1667 ft b‘

Fundamental Frequency, n,

Operating, Corroded 95.&9 z \O

Empty, Corroded |9 0 Hz

Damping coefficient, 3 OPCIEINg, o

70259

Table Lookup Values (L

Empty, Comoded | 0.020
\z

5. D+®J.6W
. 0.6D +"24% P, + 0.6 W

~

Parameter Description

= Dead load

= Internal or external pressure load

= Static head load

s|lo[v]o

= Wind load
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Wind Deflection Reports:

Wind Deflection Report: Operating, Corroded

Component | Bottom apove | Eectve 0D | Eastic Modulus | nertia | ying'Grcor at | Shearat | momentat | Deflection
Base (in) Bottom (Iby) Bottom (Ibf) | Bottom (Ibs-ft)
TOP HEAD 83.9982 3.50 29.0 * 0 25 8 0.0006
SHELL #1 11.9982 3.67 29.0 0.07867 0 275 933 0.0006
BTM HEAD (top) 8.5 3.67 29.0 * 0 287 1,014 0
SKIRT 0 3.67 29.0 0.09367 0 315 1,228 0

*Moment of Inertia | varies over the length of the component

Wind Deflection Report: Empty, Corroded

Component | Bottom apove | Efective 0D | Eastc Modulus | nertia | yyng'Grco o ﬁﬁiﬁ?ﬂt i
Base (in) Bottom (Ibg) ; m (Ib¢-ft)
TOP HEAD 83.9982 3.50 29.4 * 0 & V 0.0006
SHELL #1 11.9982 3.67 29.4 0.07867 933 0.0006
BTM HEAD (top) 8.5 3.67 29.4 * 287 1,014 0
SKIRT 0 3.67 29.4 0.09367 k 1,228 0

@)
b g
*Moment of Inertia | varies over the Whe comnent

Wind Pressure (WP) Calculations

Gust Factor (G7) Calculations

Kz =2.01* (Z/Zg)?“

=2.01 * (2/900.00)0-2105

=0.00256 * Kz * Kzt * Kd *

= 0.00256 * Kz * 1.00

= 35.0208 * Kz

WP =06"max[qgz*G"*
=0.6 *max[qgqz* G *0.70

gz

Q;,16I f

, 1

O*Q 02
t2]

00
N
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Design Wind Pressures

Height Z Kz qz WP (psf)
0) (psh) Operating | Empty | Hydrotest New | Hydrotest Corroded | Vacuum
15.0 0.8489 (29.73 11.37 11.37 N.A. N.A. N.A.
Design Wind Force determined from: F = Pressure * Af , where Af is the projected area.

Gust Factor Calculations
ratin rr
Em rr
Gust Factor Calculations: Operating, Corroded

Vessel is considered a rigid structure as n, = 95.0043 Hz > 1 Hz.

z =max[0.60*h, z..] ®«

= 15.0000
l- =c*(33/2) 6

= 0.2000 * (33 / 15.0000) "6

- 0.2281 ’@ 5\'0
L =1*(z/33)® C)@'

=500.0000 * (15.0000 / 33)0-2000

— 427.0566 \O

Q =Sqr(1/(1+0.63* ((b+h)/L,)0%%)
—Sqr(1/(1+0.63* ((2.1667 + 7.6 7. 056
- 0.9719 z‘p
G =0925*(1+1.7%gg* | *
~0.925* (1 + 1.7 * 3.40* 2& 097‘@4.”7 3.40 * 0.2281)
- 0.9102 %% Q
mpt:,ded

asn; =96.2270 Hz > 1 Hz.

=max[ 0.60 * 7.6795, 15.0000 ] &KO

Gust Factor Calculations:

Vessel is considered a rigid stru

z =max[0.60*h,z..1]
=max[ 0.60 * 7.6795, 15.0000 ]
=15.0000
|- =c*(33/2)"6
=0.2000 * (33 /15.0000)"®
= 0.2281
L,-=1*(z"/33)
=500.0000 * (15.0000 / 33)0-2000
= 427.0566
Q =Saqr(1/(1+0.63*((b+h)/L,)08))
= Sqr(1/ (1 + 0.63 * ((2.1667 + 7.6795) / 427.0566)°-63))
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=0.9719

G =0925*(1+1.7*ga* L. *Q)/(1+17*g,*1)
=0.925* (1 + 1.7 * 3.40* 0.2281 * 0.9719) / (1 + 1.7 * 3.40 * 0.2281)
=0.9102

Table Lookup Values

_ B [Table 26.9-1, page
a =9.5000, z, = 900.00 ft 256]
¢ = 0.2000, | = 500.0000, ep = 0.2000 [Table 26.9-1, page
256]
- - [Table 26.9-1, page
a =0.1538, b = 0.6500 256]
_ [Table 26.9-1, page
Zin = 15.0000 ft 256]
Jq = 3.40 [26.9.4 page 254]

g, = 3.40 [26.9.4 page 254] @ /\
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ASME Section VIII Division 1, 2015 Edition

Location from Datum (in)

21

Operating Liquid Specific Gravity

0.5

NLL
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TOP HEAD

ASME Section VIII Division 1, 2015 Edition

Outer Diameter

Component Ellipsoidal Head
Material SA-516 70 (II-D p. 18, In. 37)
Attached To SHELL #1
impact | Nomaizsa | peSrn | puwr | Optmize ouT
No No No No No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)
Internal 265 150 -20
Static Liquid Head
Condition P, (psi) H, (in)
Test horizontal 25.1875

Dimensions

Head Ratio

Minimum Thickness

. Inner
Corrosion
Outer
Length L

Nominal Thickness t;

Capacity (US gal)?

New

-
71.89 10.91

Corroded

Category A joints

58.37 11.11

Radiography

Seamless No RT

Head to shell seam

Spot UW-11(a)(5)(b) Type 1

! includes straight flange
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Results Summary

Governing condition

internal pressure

Minimum thickness per UG-16 0.0625" + 0.0625" = 0.125"

Design thickness due to internal pressure (i) 0.2186"

Maximum allowable working pressure (MAWP) |427.63 psi

Maximum allowable pressure (MAP) 533.33 psi
Straight Flange governs MDMT -155°F

= (1/6)*[2 + (D / (2*h))?]

K

Corroded |K = (1/6)[2 + (23.5 / (2*5.9063))2] 0.993

New K = (1/6)*[2 + (23.375 / (2*5.8438))]

—

Design thickness for internal pressure, (Corroded at 150 °F) Appendi

t

= 0.2185"

P

427.63 psi

P*D,*K/ (2*S*E + 2*P*(K - 0.1)) + Corrosion \
265*24*0 992964 / (2*20,000*1 + 2*265%(0.992964 - 0. 6 625

Maximum allowable working pressure, (Corroded at % Ap en&Q(c)
2*S*E*t/ (KD, - 2*t*(K- 0.1)) - P b

2*20,000*1*0.25 / (0.992964*24 - 2*0 92964@

S

Maximum allowable pressure, (New ) App &4(0)

P 2*S*E*t/ (K*D

= 533.33 psi
% Extreme fiber elonga

EFE

6.7588%

**

2*20, OOO* *0. 31 5

@o 3’@.

s79(Q
(75*t/ R)*(1 Rf R,) O

(75%0.375 / 4.1613

) (- 41613 / =)

The extreme fiber elongation exceeds 5 percent. Heat treatment per UCS-56 may be required. See UCS-79(d)(4) or

(5).
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Straight Flange on TOP HEAD

ASME Section VIII Division 1, 2015 Edition

Outer Diameter

Component Cylinder
Material SA-516 70 (II-D p. 18, In. 37)
impact | ormataea| eS| pwnr | otz owT
No No No No No
Design Design Design
Pressure (psi) | Temperature (°F) MDMT (°F)
Internal 265 150 -20
Condition P, (psi) H, (in) SG
Test horizontal 0.91

Dimensions

Longitudinal seam

Length
Nominal Thickness 0 372\? \C
[ § g
Corrosion L=l 0@ f\q )
Outer L )o" “O
(Weight (b)) ~\’ | Capaci
e pacity (US gal)

New t V15.75 )V 3.68
Corroded '\ <’ ; 3.72

Bottom Circumferential
seam

\) Spot UW-11(a)(5)(b) Type 1
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Results Summary

Governing condition Internal pressure
Minimum thickness per UG-16 0.0625" + 0.0625" = 0.125"
Design thickness due to internal pressure (t) 0.2207"

Design thickness due to combined loadings + corrosion | 0.1382"

Maximum allowable working pressure (MAWP) 526.32 psi

Maximum allowable pressure (MAP) 632.91 psi

Rated MDMT -155 °F

t = 150*12/(20,000*1 + 0.4*150) = 0.0897"

Stress ratio =t *E" / (t, - ¢) = 0.0897*1 / (0.375 - 0.0625) = 0.2871

Stress ratio < 0.35, MDMT per UCS-66(b)(3) = -155°F @ «

Material is exempt from impact testing at the Design MDMT of -2(§° S Q

Vg

Design thickness, (at 150 °F) Appendix 1-1 6

P*R, / (S*E + 0.40*P) + Corrosion \@ \O

265*12 / (20,000*1.00 + 0.40*265) + 0.0625 @,
= 0.2207" c)

Maximum allowable working pressure, (at 15\ ppen@

P S*E*t/ (R, - 0.40*) -

20,000%1.00* 03125/ 2 % OO
526.32 psi

Maximum allowable pressurel ®° F) dIX 1-1
P S*E*t/ (R, - 0. 4 Q
20, 000*1 OO 0.3 12
= 632.91 psi :
% Extreme fiber elongation - UCS-79(d)

EFE

t

(50*t/ R)*(1 - R,/ R,)
(50%0.375 / 11.8125)*(1 - 11.8125 / o)
1.5873%

The extreme fiber elongation does not exceed 5%.
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Thickness Required Due to Pressure + External Loads

Allowable
Stress Before . . .
Condition Pressu_re P( UG-23 Siress Temperature ( Corro_swn C Load Req'd T_hk D_ue to Req'd Thk_Due_to
psi) X °F) (in) Tension (in) Compression (in)
Increase ( psi)
SQ SC

Operating, Hot & Corroded 265 20,000 | 16,368 150 0.0625 Wind 0.0757 0.0757
Seismic 0.0757 0.0756
Operating, Hot & New 265 20,000 | 16,750 150 0 Wind 0.0753 0.0752
Seismic 0.0753 0.0752
Hot Shut Down, Corroded 0 20,000 | 16,368 150 0.0625 Wind 0 0.0001
Seismic 0 0.0001
Hot Shut Down, New 0 20,000 | 16,750 150 0 Wind 0 0-0001
Seismic 0 0.0001
Empty, Corroded 0 20,000 | 16,368 70 0.0625 Wind 0 0.0001
Seismic 0 0.0001
Empty, New 0 20,000 | 16,750 70 0 0.000f
0 0.0001
Hot Shut Pown, Corroded, Weight 0 20,000 | 16,368 150 0.0001

& Eccentric Moments Only
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ASME Section VIII Division 1, 2015 Edition

SHELL #1

Component Cylinder
Material SA-106 B Smis pipe (II-D p. 14, In. 15)
Pigir"‘e';i;"d NPS 24 Sch 20 (Std)
Testea |Normalized | T2 T PWHT R Eind MAWP
No No No No No
Design Design Design
Pressure (psi) Temperature (°F) MDMT (°F)
Internal 265 150 -20
Static Liquid Head
Condition P, (psi) H, (in) e A
Operating 0.49 27 x&v 0. \

Test horizontal

Outer Diameter

0.91

Length . (\\)/E
Pipe Nominal \\J 0.375" -
Thickness (@

Pipe Minimum

Thickness!
‘ n
Corrosion L N 1\ (] 0.0625
- "
Outer -~ ’ 0

Weight and Capacity

Weight (Ib) Capacity (US gal)
New 561.6 132.33
Corroded 469.25 133.76

Thickness (in) Density (Ib/ft3) Weight (Ib)
Insulation 1 22.5 73.63
Spacing(in) | Individual Weight (Ib) [ Total Weight (Ib)
Insulation 0 0 0
Supports

Radiography

Longitudinal seam

Seamless No RT
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Top Circumferential

coam Spot UW-11(a)(5)(b) Type 1

Bottom Circumferential

scam Spot UW-11(a)(5)(b) Type 1

1Pipe minimum thickness = nominal thickness times pipe tolerance factor of 0.875.

Results Summary

Governing condition Internal pressure
Minimum thickness per UG-16 0.0625" + 0.0625" = 0.125"
Design thickness due to internal pressure (t) 0.2477"

Design thickness due to combined loadings + corrosion |0.1522"

Maximum allowable working pressure (MAWP) 381.41 psi
Maximum allowable pressure (MAP) 472.75 psi

Rated MDMT 55 °F A

UCS-66 Material Toughness Requirements

Governing thickness, t; =

Exemption temperature from Fig UCS-66 Curve B = % -20°I§é3
t =150.49"12/(17,100*1 + 0.4*150.49) = n(b'\ mz" "
Stress ratio = t*E" / (t, - ¢) = 0.1052*1 / (0.3281 - W: c 2
Reduction in MDMT, T, from Fig UCS-66.1 = ‘V v 95.7°F
MDMT = max[ MDMT - Ty, -55] = mawo&%, -55 -55°F

Material is exempt from impact stﬁq the De§'q MT of -20°F.
R ~
Design thickness, (at 150 °% dix Q~
P*R,/ (S'E + o.% + Co g
265.49*12 /(17,1 1.00 * 65.49) + 0.0625

= 0.2477"

t

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

P

S*E*t/ (R, - 0.40*) - P
17,100*1.00%(0.375%0.875 - 0.0625) / (12 - 0.40%(0.375*0.875 - 0.0625)) - 0.49
= 381.41 psi

Maximum allowable pressure, (at 70 °F) Appendix 1-1

P S*E*t/ (R, - 0.40™)
17,100%1.00*(0.375*0.875) / (12 - 0.40*(0.375*0.875))

472.75 psi
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Thickness Required Due to Pressure + External Loads

Allowable
Stress Before . . .
Condition Pressu_re P( UG-23 Siress Temperature ( Corro_swn C Load Req'd T_hk D_ue to Req'd Thk_Due_to
psi) X °F) (in) Tension (in) Compression (in)
Increase ( psi)
SQ SC

Operating, Hot & Corroded 265 17,100 | 15,953 150 0.0625 Wind 0.0897 0.0865
Seismic 0.0896 0.0866
Operating, Hot & New 265 17,100 | 16,469 150 0 Wind 0.0891 0.086
Seismic 0.0892 0.0859
Hot Shut Down, Corroded 0 17,100 | 15,953 150 0.0625 Wind 0.0011 0.0018
Seismic 0.0011 0.0017
Hot Shut Down, New 0 17,100 [ 16,469 150 0 Wind 0-0011 0.0018
Seismic 0.0012 0.0019
Empty, Corroded 0 17,100 | 15,953 70 0.0625 Wind 0.0011 0.0018
Seismic 0.0009 0.0016
Empty, New 0 17,100 | 16,469 70 0.0011 0.0018
0.001 0.0017
RISl DR, S, UL 0 17,100 | 15,953 150 \.ooos 0.0006

& Eccentric Moments Only
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Straight Flange on BTM HEAD

ASME Section VIII Division 1, 2015 Edition

Component Cylinder
Material SA-516 70 (II-D p. 18, In. 37)
mpact | ormataea| eS| pwnr | OptmaeiouT
No No No No No
Design Design Design
Pressure (psi) Temperature (°F) MDMT (°F)
Internal 265 150 -20

Static Liquid Head

Outer Diameter

Condition P, (psi) H, (in) SG
Operating 0.52 29 &
Test horizontal 0.91 25.125 \ 1

Dimensions

Length

Nominal Thickness

. Inner
Corrosion

Outer

Capacity (US gal)

New

Corroded

3.68

3.72

Longitudinal seam

Density (Ib/ft3) Weight (Ib)
Insulation 1 22.5 0
Spacing(in) [ Individual Weight (Ib) | Total Weight (Ib)
Insulation
Supports 0 0 0

Radiography

Seamless No RT

Top Circumferential
seam

Spot UW-11(a)(5)(b) Type 1




Results Summary

Governing condition Internal pressure
Minimum thickness per UG-16 0.0625" + 0.0625" = 0.125"
Design thickness due to internal pressure (i) 0.221"

Design thickness due to combined loadings + corrosion | 0.1393"

Maximum allowable working pressure (MAWP) 525.79 psi

Maximum allowable pressure (MAP) 632.91 psi

Rated MDMT -155 °F

t. = 150.52*12/(20,000*1 + 0.4*150.52) = 0.09"

Stress ratio =t *E"/ (t, - ¢) = 0.09*1 / (0.375 - 0.0625) = 0.2881

Stress ratio < 0.35, MDMT per UCS-66(b)(3) = -155°F @ «

Material is exempt from impact testing at the Design MDMT of -2(§° S Q ‘
Design thickness, (at 150 °F) Appendix 1-1 6 b‘

P*R,/ (S*E + 0.40*P) + Corrosion 5\'0

2655212 / (20,000"1.00 + 0.40*265.52) + 0. o%
= 0221 %

Maximum allowable working pressure, (at 15\ ppen@

P S*E*t/ (R, - 0.40") - %
20,000%1.00*0. 3125/ 2 06
525.79 psi
Maximum allowable pressurel ®° F) dIX 1-1
P = S'E*t/(R,-0. 4 Q

= 20, 000*1 OO 0.3 12

= 632.91 psi ;
% Extreme fiber elongation - UCS-79(d)

EFE

t

(50*t/ R)*(1 - R,/ R,)
(50%0.375 / 11.8125)*(1 - 11.8125 / o)
1.5873%

The extreme fiber elongation does not exceed 5%.
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Thickness Required Due to Pressure + External Loads

Allowable
Stress Before . . .
Condition Pressu_re P( UG-23 Siress Temperature ( Corro_swn C Load Req'd T_hk D_ue to Req'd Thk_Due_to
psi) X °F) (in) Tension (in) Compression (in)
Increase ( psi)
SQ SC

Operating, Hot & Corroded 265 20,000 | 16,368 150 0.0625 Wind 0.0768 0.074
Seismic 0.0767 0.074
Operating, Hot & New 265 20,000 | 16,750 150 0 Wind 0.0763 0.0735
Seismic 0.0764 0.0734
Hot Shut Down, Corroded 0 20,000 | 16,368 150 0.0625 Wind 0.001 0.0018
Seismic 0.001 0.0017
Hot Shut Down, New 0 20,000 | 16,750 150 0 Wind 0.001 0.0019
Seismic 0.0011 0.0019
Empty, Corroded 0 20,000 | 16,368 70 0.0625 Wind 0.001 0.0018
Seismic 0.0008 0.0016
Empty, New 0 20,000 | 16,750 70 0.0019
0.0018
Hot Shut I;)own, Corroded, Weight 0 20,000 | 16,368 150 0.0006

& Eccentric Moments Only
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BTM HEAD

ASME Section VIII Division 1, 2015 Edition

Component Ellipsoidal Head
Material SA-516 70 (II-D p. 18, In. 37)

Attached To SHELL #1

mpact | Nomatzsa | FpeSran | puwr | Ovtmae T
No No No No No
Design Design Design
Pressure (psi) Temperature (°F) MDMT (°F)

Internal 265 150 -20

Static Liquid Head

Outer Diameter

Condition P, (psi) H, (in) €
Operating 0.63 34.9063 " \0.5
Test horizontal 0.91 25.1875

Head Ratio

Minimum Thickness

00312§1‘O

. Inner 0.062
Corrosion { .Q N é
Outer
Length L,

Nominal Thickness t;

2 . Weight (Ib)? Capacity (US gal)’
New \) 73.3 10.91
Corroded 59.5 11.11

Category A joints

Thickness (in) Density (Ib/ft3) Weight (Ib)
Insulation 1 22.5 10.85
Spacing(in) [ Individual Weight (Ib) | Total Weight (Ib)
Insulation
Supports 0 0 0

Radiography

Seamless No RT

Head to shell seam

Spot UW-11(a)(5)(b) Type 1
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! includes straight flange

Results Summary

Governing condition internal pressure
Minimum thickness per UG-16 0.0625" + 0.0625" = 0.125"
Design thickness due to internal pressure (i) 0.219"

Maximum allowable working pressure (MAWP) | 427 psi

Maximum allowable pressure (MAP) 533.33 psi
Straight Flange governs MDMT -155°F

K = (1/6)"[2 + (D / (2*h))2]
Corroded | K = (1/6)*[2 + (23.5 / (2*5.9063))2] 0.993 @
New K = (1/6)*[2 + (23.375 / (2*5.8438))?]

—

Design thickness for internal pressure, (Corroded at 150 °F) s%dlx 1-4

P*D,*K / (2*S*E + 2*P*(K - 0.1)) + Corrosion Q
265.63*24*0.992964 / (2*20,000*1 + 2*265. 63* 64 0.1 0625
- 0.2189"

Maximum allowable working pressure, (Corr @I 150 “&%endlx 1-4(c)

P 2*S*E*t/ (K*'D, - 2*t*(K - 0.1)) &
= 2*20,000*1*0.25/ (0. 992964 -0.1)) - 0.63
= 427psi

Maximum allowable pressure,‘@at 70Q~ppendlx 1-4(c)

t

P = 2'SE*t/(K*D, - 0 1))
= 2*20,000%1*0. 31 Q *(1-0.1)
= 533.33 psi

% Extreme fiber elongation -

EFE

75"t/ R)*(1 - Ry/ R
(75*0.375/ 4.1613)*(1 - 4.1613 / )
6.7588%

The extreme fiber elongation exceeds 5 percent. Heat treatment per UCS-56 may be required. See UCS-79(d)(4) or

(5).
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SKIRT

ASME Section VIII Division 1, 2015 Edition

Component Support Skirt
Skirt is Attached To BTM HEAD
Skirt Attachment Offset 3.4982" down from the top seam
SA-106 B Smis pipe (II-D p. 14, In. 15)
Material Impact Normalized Fine Grain
Tested' Practice
No No No

Design Temperature

Internal 150°F

Inner Diameter Lt 2325 N
Botttom 23.25" s‘é \) v

Length (includes base "
. . 8.5
ring thickness) )
Nominal Thickness 0.375" \y 0
>
Corrosion e 0(. )
Outer

New n

Corroded

Weight
Insulation 22.5 8.69 Ib
cihg | Individual Weight | Total Weight
'gj:::;‘r‘t’: 0" 01lb 01b
Top 0.55
Bottom 0.8

1Impact testing requirements are not checked for supports
Skirt design thickness, largest of the following + corrosion = 0.0031 in
The governing condition is due to seismic, compressive stress at the base, operating & new.

The skirt thickness of 0.3281 in is adequate.
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Results Summary

Tensile or | Governing T Allowable | Calculated | Required
Loading Condition Compressive Skirt |(o° F) Stress Stress/E | thickness
Side Location (psi) (psi) (in)
operating, corroded Tensile top 150 17,100 95.44 0.0021
Compressive bottom 16,469.34 128.16 0.0029
Wind . Tensile top 17,100 90.88 0.002
operating, new 150
Compressive bottom 16,469.34 132.58 0.003
empty, corroded Tensile top 70 17,100 105.49 0.0023
Compressive bottom 16,469.34 118.95 0.0027
empty, new Tensile top 70 17,100 100.8 0.0022
Compressive bottom 16,469.34 123.49 0.0028
operating, corroded Tensile top 150 17,100 88.34 0.0019
Compressive bottom 16,469.34 120.09 0.0027
Seismic ) Tensile top 17,100 98.88 0.0022
operating, new 150 h—
Compressive bottom 16,469.34 134.02 0.0031
empty, corroded Tensile top 70 17,100 78.82 . 1v
Compressive bottom 16,469.34 97.57 ( 0022 «
) N
ompty. new Tensile top . 17,100 % 0.002
Compressive bottom 16,469.34 111.6 0.0

Loading due to seismic, operating & \O
\O b‘cbcb
<

A®

-(0.6 - 0.14*Spg)*W / (*D*S; &
-(0.6 - 0.14*0.7333)*1 193 *23 @z *0.8) + 48*1,188.1 / (n*23.625%*17,100*0.8)

= 0.0018in
Required thickness, tens tres Q

-(0.6 - 0.14*Spg)*W, / (n *Sé) +48*M, / (n*D2*S,*E)

-(0.6 - 0.14*0.7333)*1,120.877/ (n*23.625*17,100*0.55) + 48*1,019.3 / (1*23.6252*17,100*0.55)
0.0022 in

Compressive side

Tensile side

Required thickness, tensile stress at bas

t

t

Required thickness, compressive stress at base:

t

(1 +0.14*Sy)*W / (*D*S_*E,) + 48*M / (1*D?*S *E )
(1 + 0.14*0.7333)*1,193.56 / (n*23.625*16,469*1) + 48*1,188.1 / (n*23.6252*16,469*1)
0.0031 in

Required thickness, compressive stress at the top:

t = (1+0.14"Sp)*W,/ (m*Dy*S,E,) + 48*M,/ (n*D2*S_*E,)
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= (1 +0.14*0.7333)*1,120.87 / (*23.625*16,469*1) + 48*1,019.3 / (1*23.625%*16,469*1)
= 0.0027 in
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Skirt Buckling Check per ASCE 15.7.10.5

4.4.12.2.i Axial Compression, Bending Moment, and Shear

fo=M/S (4.4.119)
f,=F/A (4.4.120)
f, = V*sin[o] / A (4.4.122)
Ki=1-(f,/F,)? (4.4.105)
Fo=12E, / (K,"L, / 1y)? (4.4.110)
A=C,/(1-1,*FS/F,) (4.4.109)
fo/ (KSF o) + 8*A, / (9K Fp,) < 1 for f, / (K*F,) 2 0.2 (4.4.112)
fo/ (2*KSFy,) + A, / (KSFp,) <1 for f, / (KF,,) < 0.2 (4.4.113)
New / Corroded .
fg = 0.25%(23.90632 + 23.252)05 = & 8.3369"
A = 11*(23.90632 - 23.25%) / 4 = O\ /\ 24.31 in?
S = 1*(23.9063% - 23.25%) / (32*23.9063) = 5& b‘ " | 141.3285 ine
Operating Hot & Corrpﬁ . E i
85 = \U 128 psi
ra 44 psi
Seismic ASCE 15.7.10.5 3&\ . ﬁ‘ AL
E@US/ 19,740)° = 1
F, = n2*23.qe§nQ / (2.1%92.1545 / 8.3369)2 = 531,740 psi
A=1/(1- %/531,740): 1.0001
\‘b\é f As Ca))j44 /(1*32,160) = 0.0014
% 4/ (2*1*32,160) + 1.0001*128 / (1*38,151) = 0.004
N } N Combined load check passes.
\) Operating Hot & New
f, =20,219.1/141.3285 = 143 psi
f,=1,193.56 /24.31 = 49 psi
Seismic ASCE 15.7.10.5 f, = 341.43*sin[90] / 24.31 = 14 psi
K =1-(14/19,740)2 = 1
F, = m?*29.03E+06 / (2.1*92.1545 / 8.3369)2 = 531,740 psi
A=1/(1-49*1/531,740) = 1.0001
f,/ (KJFg,) = 49/(1*32,160) = 0.0015
49/ (2*1*32,160) + 1.0001*143 / (1*38,151) = 0.0045

Combined load check passes.




Empty Cold & Corroded

f,=15,172.6 / 141.3285 = 107 psi

f,=816.68/24.31 = 34 psi

o f, =237.79"sin[90] / 24.31 = 10 psi

Seismic ASCE 15.7.10.5
K =1-(10/21,000)2 = 1

F, =n%"29.4E+06 / (2.1*92.1545 / 8.3369)2 = 538,503 psi

A=1/(1-34*1/538,503) = 1.0001
f,/ (KJFg,) = 34/ (1734,161) = 9.8359E-04

34 /(2*1*34,161) + 1.0001*107 / (1*40,162) = 0.0032

Combined load check passes.
Empty Cold & New

f,=17,311.8/141.3285 = ‘Q 122 psi

f,=940.38/24.31 = f\\ A 39 psi

f =271.8%sin[90] / 24.31 = 11 psi

Seismic ASCE 15.7.10.5 . 1991 &‘K P
K,=1-(11/21,000)? 1

Fo= n2*29.4E+0§(@'92.1 5;1@3369)2 = 538,503 psi

' \5 1.0001

= 0.0011

\"4
,161) + 01*122 / (1*40,162) = 0.0036
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BASE RING

Base configuration single base plate without gussets
Base plate material SA-516-70

Base plate allowable stress, S, 20,000 psi
Foundation compressive strength 1,658 psi

Concrete ultimate 28-day strength 3,000 psi

Bolt circle, BC 28.5"

Base plate inner diameter, D, 21"

Base plate outer diameter, D 32"

Base plate thickness, t, 0.375"

Anchor Bolts

Material CS

Allowable stress, S

Bolt size and type

Number of bolts, N
~ A3
Corrosion allowance (applied to root radius) r(O‘ @\

Anchor bolt clearance N \ W
Bolt root area (corroded), A, @ b‘o.s in2

Diameter of anchor bolt holes, d, -~

N
\J 0% (0 psi)

Initial bolt preload V
o O ol
Bolt at 0 N\ % No

>
N
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Results Summary

. Foundation
Load Vessel Base V Base M w Ezﬂl‘::: tr bearing
condition (Ibg) (Ibs-ft) (Ib) e B?se stress
(In ) (|n) (psi)

Wind | operating, corroded | 314.9 | 1,227.5| 1,121]0.0174 | 0.1965 16.09
Wind operating,new | 314.9 | 1,228.8 | 1,241.6 | 0.0166 | 0.197 16.18
Wind empty, corroded | 314.9 | 1,227.5| 864.7|0.0194 | 0.1943 15.73
Wind empty, new 314.9(1,228.8| 988.4|0.0185|0.1957 15.95
Seismic | operating, corroded | 215.8 | 1,062.7 [ 1,121 [ 0.0154 | 0.1986 16.43

Seismic |  operating, new 23911,188.1]1,241.6| 0.0173 | 0.2098 18.34
Seismic | empty, corroded | 166.5 | 893.4| 864.7|0.0134 | 0.1807 13.61
Seismic empty, new 190.3|1,0185| 988.4|0.0153| 0.193 15.52

Anchor bolt load (governing) @
P =-0.6*W /N + 48 * M/ (N*BC) s\\o /\

=-0.6"864.68 /4 + 48 * 1,227.5/ (4*28.5)

- 387.15 b, 6
Required area per bolt = P/ S, = 0.0194 in? S@ @

The area provided (0.302 in?) by the specified anchor c@éde u%
Support calculations (Jawad & Farr chapter N@ernin%i%

Base plate width, t: 5.5 iK

Average base plate diameter, d: 26.5 i Q
Base plate elastic modulus, E;: 2 .O% [ O
Base plate yield stress, S;: . 3 0

n
Sl
psi
E, = 57,000*Sqr(3,000) = 3;)@ psi Q -

n=EJ/E, =29.0E+06 /3,12 9=

t, = (N*A,) / (n*d) 0
= (4*0.302) / (r*26.5)

=0.0145in

From table 12.4 for k = 0.208063:

K, = 2.6428, K, = 1.2437
L, =7.7348, L, = 16.1811, L, = 4.3835

Total tensile force on bolting
(12*°M - (0.6 - 0.14*S5)"W *(L, + Ly)) / (L, + Ly)

(121,188.1 - (0.6 - 0.14*0.7333)*1,241.56 *(7.7348 + 4.3835)) / (16.1811 + 4.3835)
= 329.43 b,

T

Tensile stress in bolts use the larger of f  or bolt preload = 0 psi
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f=T/(t,*(d/2)*K,)
= 329.43/(0.0145 * (26.5 / 2) * 2.6428)
= 648 psi

Total compressive load on foundation

C,=T+ (1 +0.14*Spg)*W + Bolt Preload
=329.43 + (1 + 0.14%0.7333)*1,241.56 + 0
= 1,698.46 Ib,

Foundation bearing stress
fo=C./ (((t, - tg) + n*ty)*(d/ 2)*K,)

1,698.46 / (((5.5 - 0.0145) + 9.2889%0.0145)*(26.5 / 2)*1.2437)
18 psi

o

As f <= 1,658 psi the base plate width is satisfactory.

/(1 + 1,/ (n*t))

=1

1/(1 + 648/ (9.2889*18)) @
0.208063 O «
Base plate required thickness (governing) s\\ v

O
Egm o \Q \O

The base plate thickness is satisfactory.

k

=
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Inlet (A)

ASME Section VIII Division 1, 2015 Edition

.—0.375
e il = et 0378 | | !
| L LLI].3T5

—s o L“T

Note: round inside edges per UG-76(c)

Location and Orientation

Located on

Orientation

Nozzle center line offset to datum line

End of nozzle to shell center

Passes through a Category A joint

Description

a P\
Access opening V \\) No
£~ 4
Material specification 6 SA-106 B Smis pipe (II-D p. 14, In. 15)
N A
Inside diameter, new Q\t ’ 3.826"

PS 4 Sch 80 (XS)

Pipe nominal wall thlcknésg 0.337"
Pi Il thick s\) 0.2949"
ipe minimum wall thickne .
Corrosion allowance 0.0625"
Projection available outside vessel, Lpr 4"

Projection available outside vessel to flange face, Lf |7"

Local vessel minimum thickness 0.3281"
Liquid static head included 0 psi
Longitudinal joint efficiency 1

Inner fillet, Leg,, 0.375"
Nozzle to vessel groove weld 0.375"
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1Pipe minimum thickness = nominal thickness times pipe tolerance factor of 0.875.

ASME B16.5-2013 Flange

Description NPS 4 Class 150 WN A105
. SA-193 B7 Bolt <=2 1/2 (lI-D p.
Bolt Material 344, In. 31)
Blind included No
Rated MDMT -55°F
Liquid static head 0 psi

MAWP rating

272.5 psi @ 150°F

MAP rating

285 psi @ 70°F

Hydrotest rating

450 psi @ 70°F

PWHT performed

No A

Impact Tested

Circumferential joint radiography

Description

Flange rated MDMT per UCS-66(b)(1)(b) = -55

No AQ‘
\U

Full UW-11(a) Ty

Flexitalli
S.S.

@incide a
Bolts rated MDMT per Fig UCS-66 note (c) =® r&

0.0174"

)= 0.075

155°F

Reinforcement Calculations for MAWP

Material is exempt from imp@ting at the Design MDMT of -20°F.

The attached ASME B16.5 flange limits the nozzle MAWP.

UG-37 Area Calculation Summary (in?)

UG-45

For P = 272.5 psi @ 150 °F
The opening is adequately reinforced

Summary (in)

The nozzle passes
UG-45

A A

required | available A1 A2 A3 | As

welds treq tmin
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0.7508 | 0.7615 | 0.

2986 | 0.3223

-~ |- | 0.1406

0.2525

0.2949

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

L Required weld Actual weld
B R i throat size (in) | throat size (in) e
Nozzle to shell fillet (Leg41) 0.1859 0.2625 weld size is adequate

Reinforcement Calculations for MAP

The attached ASME B16.5 flange limits the nozzle MAP.

UG-37 Area Calculation Summary (in2)

For P = 285 psi @ 70 °F
The opening is adequately reinforced

UG-45

ST [ ETA (1)

The nozzle passes

UG-45

A A A
required | available A1 Az | A3 | As | eids treq
0.7602 | 1.1358 | 0.4952 | 0.5 | -- | -- [ 0.1406 | 0.1987

. Required weld Actual weld
Weld description throat size “2) throat size (in) Status

Nozzle to shell fillet (Leg41)

weld size is adequate

ﬂo

o;;ﬂ?» 0. ﬁ(“
X

O
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Vapor Out/Inspection (B)

ASME Section VIII Division 1, 2015 Edition

c—0.375
'_ - 0 1 _ T T T hfA10hrc I e i — |
| "'312j |0.3125
O

T

Note: round inside edges per UG-76(c)

Located on

Orientation 0°

End of nozzle to datum line M

Calculated as hillside CJ{Z’RIO %

Distance to head center, R N Q N Q)
\ N

Passes through a Category A joint

Description E NPS 4 Sch 80 (XS)

Access opening

[~ 4
X % No
Material specification Q\t ’ SA-106 B Smis pipe (II-D p. 14, In. 15)

Inside diameter, new 3.826"
4

Pipe nominal wall thickness4, \ 0.337"

Pipe minimum wall thickness' 0.2949"

Corrosion allowance 0.0625"

Projection available outside vessel, Lpr 4.9529"

Projection available outside vessel to flange face, Lf |7.9529"

Local vessel minimum thickness 0.3125"
Liquid static head included 0 psi
Longitudinal joint efficiency 1

Inner fillet, Leg,, 0.375"
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Nozzle to vessel groove weld

0.3125"

1Pipe minimum thickness = nominal thickness times pipe tolerance factor of 0.875.

ASME B16.5-2013 Flange

Description NPS 4 Class 150 WN A105
. SA-193 B7 Bolt <=2 1/2 (lI-D p.
Bolt Material 344, In. 31)
Blind included No
Rated MDMT -55°F
Liquid static head 0 psi

MAWP rating 272.5 psi @ 150°F

MAP rating 285 psi @ 70°F

Hydrotest rating 450 psi @ 70°F N\
A J

PWHT performed No ,\Q

Impact Tested No \J

Circumferential joint radiography

Gasket

Description

Flange rated MDMT per UCS-66(b =
Bolts rated MDMT per Fig UCS- 66 noAc

0.0174"

Stress ratio =t*E"/ (t,-¢) =

.2949 - 0.0625) = 0.075

Stress ratio < 0.35, MDMT per®JC

-155°F

Material is exempt from impact testing at the Design MDMT of -20°F.

Reinforcement Calculations for MAWP

The attached ASME B16.5 flange limits the nozzle MAWP.

UG-37 Area Calculation Summary (in2)

UG-45

For P = 272.5 psi @ 150 °F
The opening is adequately reinforced

Summary (in)

The nozzle passes
UG-45
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required | available

A A

Aq Az

welds treq

tmin

0.5867 | 0.7839

0.4043 | 0.2594

- | --10.1202 | 0.2229 | 0.2949

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

L Required weld Actual weld
W G aEEfE throat size (in) | throat size (in) SIS
Nozzle to shell fillet (Leg41) 0.175 0.2625 weld size is adequate

Reinforcement Calculations for MAP

UG-37 Area Calculation Summary (in2)

For P = 285 psi @ 70 °F

The opening is adequately reinforced

The attached ASME B16.5 flange limits the nozzle MAP.

UG-45

Summary (in)

The nozzle p
UG-45

required | available

A A

Aq A2

Az | As

welds

0.6004 | 1.1219

0.5945 [ 0.4072

— |- ]0.1202 ('1}%' 0,292

4

A

W-15(b)(1)

The nozzle is exempt from weld strepg@ caleulation
A\ J

Weld description

Nozzle to shell fillet (Leg41)

Status

weld size is adequate
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Liquid Out (C)

ASME Section VIII Division 1, 2015 Edition

—0.375
D.ST\?/ \LI].3T5
] | 1

Note: round inside edges per UG-76(c)

Located on

Location and Orientation

SHELL #1

Orientation

Nozzle center line offset to datum line

End of nozzle to shell center

Passes through a Category A joint

Description P

00 - threaded

No \\)

Material specification

A J
Access opening V
R 6 <:%—105 (-D p. 18, In. 23)
A
Inside diameter, new Q\t ’ :315"

Nominal wall thickness 0.4675"
a?

Corrosion allowance \ 0.0625"

Projection available outside vessel, Lpr |1.5"

Local vessel minimum thickness 0.3281"

Liquid static head included 0.45 psi

Longitudinal joint efficiency

Inner fillet, Leg,,

1

0.375"

Nozzle to vessel groove weld

0.375"
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UCS-66 Material Toughness Requirements Nozzle At Intersection

Governing thickness, t, = 0.3281"
Exemption temperature from Fig UCS-66 Curve B = -20°F
t =150.45*12/(17,100*1 + 0.4*150.45) = 0.1052"
Stress ratio = t,*E" / (t, - ¢) = 0.1052*1 / (0.3281 - 0.0625) = 0.3961
Reduction in MDMT, T, from Fig UCS-66.1 = 95.7°F
MDMT = max[ MDMT - Ty, -55] = max[ -20 - 95.7 , -55] = -55°F
Material is exempt from impact testing at the Design MDMT of -20°F.

UCS-66 Material Toughness Requirements Nozzle

t. = 150.45*0.72 / (20,000*1 - 0.6*150.45) =

0.0054"

Stress ratio = t*E"/ (t, - ¢) = 0.0054*1 / (0.4675 - 0.0625) =

0.0134

Stress ratio < 0.35, MDMT per UCS-66(b)(3) =

3 -155°
Material is exempt from impact testing at the Design MDMT of{2 .

Reinforcement Calculations for MAWP

The vessel wall thickness governs the MAWP 01@ .

UG-37 Area Calculation Summary UG-44

(in?) Summary (in)

For P = 381.87 psi @ 150 ° passes

A A A
required | available | A1 [ A2 %5 welds™ tmin
This nozzle is exempt from area \.}0 125 | 0.4675
calculations per UG-36(c)(3)(a ’ ’

UG-41 Weld Failure Path Analysis Summary

O

The nozzle is exempt from weld strength calculations per UW-15(b)(2)
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UW-16 Weld Sizing Summary

L Required weld Actual weld
vk g 2nslEEn throat size (in) | throat size (in) S
Nozzle to shell fillet (Leg41) 0.1859 0.2625 weld size is adequate

This opening does not require reinforcement per UG-36(c)(3)(a)
Reinforcement Calculations for MAP

The vessel wall thickness governs the MAP of this nozzle.

UG-37 Area Calculation Summary UG-44

(in?) Summary (in)

The nozzle passes
UG-44

A A
req:ired available | A1 [ A2 [ A3 [ As | eigs treq tmin @
This nozzle is exempt from area 0.0625 | 0.4675 @ «
calculations per UG-36(c)(3)(a) ' ) ‘ v

For P = 472.71 psi @ 70 °F

Required weld :
throat size (in) | throat sizeii

)

Nozzle to shell fillet (Leg41) 0.2297 Gb v\. adequate

This opening does not reqUIr I-anr UG-36(c)(3)(a)

Weld description
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LG (D1)

—0.375
"'3?\? 10375
| I ' T

Note: round inside edges per UG-76(c)

Located on

Location and Orientation

SHELL #1

Orientation

135° AO )

Nozzle center line offset to datum line

End of nozzle to shell center

Passes through a Category A joint

Description P

27.5" R @
s ,.(o‘—"g
\

6000 - threaded

No \\)

Material specification

N hd
Inside diameter, new Q\t ’

Access opening E V

‘ %-105 (1-D p. 18, In. 23)
205"

Nominal wall thickness 0.35"
a?

Corrosion allowance \ 0.0625"

Projection available outside vessel, Lpr |1.5"

Local vessel minimum thickness 0.3281"

Liquid static head included 0 psi

Longitudinal joint efficiency

Inner fillet, Leg,,

1

0.375"

Nozzle to vessel groove weld

0.375"
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UCS-66 Material Toughness Requirements Nozzle At Intersection

Governing thickness, t, = 0.3281"
Exemption temperature from Fig UCS-66 Curve B = -20°F
t =150*12/(17,100*1 + 0.4*150) = 0.1049"
Stress ratio = t,*E" / (t, - ¢) = 0.1049*1 / (0.3281 - 0.0625) = 0.395
Reduction in MDMT, Ty from Fig UCS-66.1 = 96.6°F
MDMT = max[ MDMT - Ty, -55] = max[ -20 - 96.6 , -55] = -55°F
Material is exempt from impact testing at the Design MDMT of -20°F.

UCS-66 Material Toughness Requirements Nozzle

t. = 150*0.5875/(20,000*1 - 0.6*150) = 0.0044"
Stress ratio =t *E" / (t, - ¢) = 0.0044*1 / (0.35 - 0.0625) = 0.0154

Stress ratio < 0.35, MDMT per UCS-66(b)(3) = -155° «
Material is exempt from impact testing at the Design MDMT of‘-2 . v
Reinforcement Calculations for MAWP @,\' \

The vessel wall thickness governs the MAWP o@e. %%
UG-44 :

Summary

UG-37 Area Calculation Summary

(in?)

For P =381.87 psi @ 1

A A

required | available A1 | Az | A3 As

This nozzle is exempt from ar
calculations per UG-36(c)(3)(a)

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(2)
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UW-16 Weld Sizing Summary

L Required weld Actual weld
vk g 2nslEEn throat size (in) | throat size (in) S
Nozzle to shell fillet (Leg41) 0.1859 0.2625 weld size is adequate

This opening does not require reinforcement per UG-36(c)(3)(a)
Reinforcement Calculations for MAP

The vessel wall thickness governs the MAP of this nozzle.

UG-44
Summary

(in)

. o The nozzle
For P = 472.71 psi @ 70 °F passes UG-44 @
&S o Ai | A2 | A3 | A5 - i «

UG-37 Area Calculation Summary

(in?)

required | available welds treq tmin

This nozzle is exempt from area 5\\ v
calculations per UG-36(c)(3)(a) 0.0625 | 0.35 t b

Required weld
throat size (in)

A
Nozzle to shell fillet (Leg41) 0. 2297 E MS eI ize is adequate

This opening does not re Qgt per UG-36(c)(3)(a)

Weld description
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LG (D2)

—0.375
"'3?\? 10375
| I ' T

Note: round inside edges per UG-76(c)

Located on

Location and Orientation

SHELL #1

Orientation

135° AO )

Nozzle center line offset to datum line

End of nozzle to shell center

Passes through a Category A joint

Description P

6000 - threaded

No \\)

Material specification

N hd
Inside diameter, new Q\t ’

Access opening E V

‘ %-105 (1-D p. 18, In. 23)
205"

Nominal wall thickness 0.35"
a?

Corrosion allowance \ 0.0625"

Projection available outside vessel, Lpr |1.5"

Local vessel minimum thickness 0.3281"

Liquid static head included 0.39 psi

Longitudinal joint efficiency

Inner fillet, Leg,,

1

0.375"

Nozzle to vessel groove weld

0.375"
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UCS-66 Material Toughness Requirements Nozzle At Intersection

Governing thickness, t, = 0.3281"
Exemption temperature from Fig UCS-66 Curve B = -20°F
t, =150.39*12/(17,100*1 + 0.4*150.39) = 0.1052"
Stress ratio = t,*E" / (t, - ¢) = 0.1052*1 / (0.3281 - 0.0625) = 0.396
Reduction in MDMT, Ty from Fig UCS-66.1 = 95.8°F
MDMT = max[ MDMT - Ty, -55] = max[ -20 - 95.8 , -55] = -55°F
Material is exempt from impact testing at the Design MDMT of -20°F.

UCS-66 Material Toughness Requirements Nozzle

t. = 150.39*0.5875 / (20,000*1 - 0.6*150.39) = 0.0044"
Stress ratio = t*E"/ (t, - ¢) = 0.0044*1 / (0.35 - 0.0625) = 0.0154

Stress ratio < 0.35, MDMT per UCS-66(b)(3) = -155° «
Material is exempt from impact testing at the Design MDMT of‘-2 . v
Reinforcement Calculations for MAWP @,\' \

The vessel wall thickness governs the MAWP o@e. %%
UG-44 :

Summary

UG-37 Area Calculation Summary

(in?)

For P =381.87 psi @ 1

A A

required | available A1 | Az | A3 As

This nozzle is exempt from ar
calculations per UG-36(c)(3)(a)

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(2)
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UW-16 Weld Sizing Summary

L Required weld Actual weld
vk g 2nslEEn throat size (in) | throat size (in) S
Nozzle to shell fillet (Leg41) 0.1859 0.2625 weld size is adequate

This opening does not require reinforcement per UG-36(c)(3)(a)
Reinforcement Calculations for MAP

The vessel wall thickness governs the MAP of this nozzle.

UG-44
Summary

(in)

. o The nozzle
For P = 472.71 psi @ 70 °F passes UG-44 @
&S o Ai | A2 | A3 | A5 - i «

UG-37 Area Calculation Summary

(in?)

required | available welds treq tmin

This nozzle is exempt from area 5\\ v
calculations per UG-36(c)(3)(a) 0.0625 | 0.35 t b

Required weld
throat size (in)

A
Nozzle to shell fillet (Leg41) 0. 2297 E MS eI ize is adequate

This opening does not re Qgt per UG-36(c)(3)(a)

Weld description
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TI (E)

—0.375
"'3?\? 10375
| I ' T

Note: round inside edges per UG-76(c)

Located on

Location and Orientation

SHELL #1

Orientation

0° )

Nozzle center line offset to datum line

End of nozzle to shell center

Passes through a Category A joint

Description P

6000 - threaded

No \\)

Material specification

N hd
Inside diameter, new Q\t ’

Access opening E V

‘ %-105 (1-D p. 18, In. 23)
205"

Nominal wall thickness 0.35"
a?

Corrosion allowance \ 0.0625"

Projection available outside vessel, Lpr |1.5"

Local vessel minimum thickness 0.3281"

Liquid static head included 0.28 psi

Longitudinal joint efficiency

Inner fillet, Leg,,

1

0.375"

Nozzle to vessel groove weld

0.375"
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UCS-66 Material Toughness Requirements Nozzle At Intersection

Governing thickness, t, = 0.3281"
Exemption temperature from Fig UCS-66 Curve B = -20°F
t =150.28*12/(17,100*1 + 0.4*150.28) = 0.1051"
Stress ratio = t,*E" / (t, - ¢) = 0.1051*1 / (0.3281 - 0.0625) = 0.3957
Reduction in MDMT, Ty from Fig UCS-66.1 = 96°F
MDMT = max[ MDMT - Ty, -55] = max[ -20 - 96 , -55] = -55°F
Material is exempt from impact testing at the Design MDMT of -20°F.

UCS-66 Material Toughness Requirements Nozzle

t. = 150.28"0.5875 / (20,000*1 - 0.6*150.28) = 0.0044"
Stress ratio = t*E"/ (t, - ¢) = 0.0044*1 / (0.35 - 0.0625) = 0.0154

Stress ratio < 0.35, MDMT per UCS-66(b)(3) = -155° «
Material is exempt from impact testing at the Design MDMT of‘-2 . v
Reinforcement Calculations for MAWP @,\' \

The vessel wall thickness governs the MAWP o@e. %%
UG-44 :

Summary

UG-37 Area Calculation Summary

(in?)

For P = 381.86 psi @ 1

A A

required | available A1 | Az | A3 As

This nozzle is exempt from ar
calculations per UG-36(c)(3)(a)

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(2)
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UW-16 Weld Sizing Summary

L Required weld Actual weld
vk g 2nslEEn throat size (in) | throat size (in) S
Nozzle to shell fillet (Leg41) 0.1859 0.2625 weld size is adequate

This opening does not require reinforcement per UG-36(c)(3)(a)
Reinforcement Calculations for MAP

The vessel wall thickness governs the MAP of this nozzle.

UG-44
Summary

(in)

. o The nozzle
For P = 472.71 psi @ 70 °F passes UG-44 @
&S o Ai | A2 | A3 | A5 - i «

UG-37 Area Calculation Summary

(in?)

required | available welds treq tmin

This nozzle is exempt from area 5\\ v
calculations per UG-36(c)(3)(a) 0.0625 | 0.35 t b

Required weld
throat size (in)

A
Nozzle to shell fillet (Leg41) 0. 2297 E MS eI ize is adequate

This opening does not re Qgt per UG-36(c)(3)(a)

Weld description
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LSHH (F1)

ASME Section VIII Division 1, 2015 Edition

—0.375
D.ST\?/ \LI].3T5
] | 1

Note: round inside edges per UG-76(c)

Located on

Location and Orientation

SHELL #1

Orientation

Nozzle center line offset to datum line

End of nozzle to shell center

Passes through a Category A joint

Description P

00 - threaded

No \\)

Material specification

A J
Access opening V
R 6 <:%—105 (-D p. 18, In. 23)
A
Inside diameter, new Q\t ’ :315"

Nominal wall thickness 0.4675"
a?

Corrosion allowance \ 0.0625"

Projection available outside vessel, Lpr |1.5"

Local vessel minimum thickness 0.3281"

Liquid static head included 0 psi

Longitudinal joint efficiency

Inner fillet, Leg,,

1

0.375"

Nozzle to vessel groove weld

0.375"
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UCS-66 Material Toughness Requirements Nozzle At Intersection

Governing thickness, t, = 0.3281"
Exemption temperature from Fig UCS-66 Curve B = -20°F
t =150*12/(17,100*1 + 0.4*150) = 0.1049"
Stress ratio = t,*E" / (t, - ¢) = 0.1049*1 / (0.3281 - 0.0625) = 0.395
Reduction in MDMT, Ty from Fig UCS-66.1 = 96.6°F
MDMT = max[ MDMT - Ty, -55] = max[ -20 - 96.6 , -55] = -55°F
Material is exempt from impact testing at the Design MDMT of -20°F.

UCS-66 Material Toughness Requirements Nozzle

t. = 150*0.72 / (20,000*1 - 0.6*150) =

0.0054"

Stress ratio = t*E"/ (t, - ¢) = 0.0054*1 / (0.4675 - 0.0625) =

0.0134

Stress ratio < 0.35, MDMT per UCS-66(b)(3) =

3 -155°
Material is exempt from impact testing at the Design MDMT of{2 .

Reinforcement Calculations for MAWP

The vessel wall thickness governs the MAWP 01@ .

UG-37 Area Calculation Summary UG-44

(in?) Summary (in)

For P = 381.87 psi @ 150 ° passes

A A A
required | available | A1 [ A2 %5 welds™ tmin
This nozzle is exempt from area \.}0 125 | 0.4675
calculations per UG-36(c)(3)(a ’ ’

UG-41 Weld Failure Path Analysis Summary

O

The nozzle is exempt from weld strength calculations per UW-15(b)(2)
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UW-16 Weld Sizing Summary

L Required weld Actual weld
vk g 2nslEEn throat size (in) | throat size (in) S
Nozzle to shell fillet (Leg41) 0.1859 0.2625 weld size is adequate

This opening does not require reinforcement per UG-36(c)(3)(a)
Reinforcement Calculations for MAP

The vessel wall thickness governs the MAP of this nozzle.

UG-37 Area Calculation Summary UG-44

(in?) Summary (in)

The nozzle passes
UG-44

A A
req:ired available | A1 [ A2 [ A3 [ As | eigs treq tmin @
This nozzle is exempt from area 0.0625 | 0.4675 @ «
calculations per UG-36(c)(3)(a) ' ) ‘ v

For P = 472.71 psi @ 70 °F

Required weld :
throat size (in) | throat sizeii

)

Nozzle to shell fillet (Leg41) 0.2297 Gb v\. adequate

This opening does not reqUIr I-anr UG-36(c)(3)(a)

Weld description
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LSHH (F2)

ASME Section VIII Division 1, 2015 Edition

—0.375
D.ST\?/ \LI].3T5
] | 1

Note: round inside edges per UG-76(c)

Located on

Location and Orientation

SHELL #1

Orientation

Nozzle center line offset to datum line

End of nozzle to shell center

Passes through a Category A joint

Description P

00 - threaded

No \\)

Material specification

A J
Access opening V
R 6 <:%—105 (-D p. 18, In. 23)
A
Inside diameter, new Q\t ’ :315"

Nominal wall thickness 0.4675"
a?

Corrosion allowance \ 0.0625"

Projection available outside vessel, Lpr |1.5"

Local vessel minimum thickness 0.3281"

Liquid static head included 0.18 psi

Longitudinal joint efficiency

Inner fillet, Leg,,

1

0.375"

Nozzle to vessel groove weld

0.375"
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UCS-66 Material Toughness Requirements Nozzle At Intersection

Governing thickness, t, = 0.3281"
Exemption temperature from Fig UCS-66 Curve B = -20°F
t =150.18*12/(17,100*1 + 0.4*150.18) = 0.105"
Stress ratio =t *E" / (t, - ¢) = 0.105*1 / (0.3281 - 0.0625) = 0.3954
Reduction in MDMT, T, from Fig UCS-66.1 = 96.2°F
MDMT = max[ MDMT - Ty, -55] = max[ -20 - 96.2 , -55] = -55°F
Material is exempt from impact testing at the Design MDMT of -20°F.

UCS-66 Material Toughness Requirements Nozzle

t. = 150.18"0.72/ (20,000*1 - 0.6*150.18) =

0.0054"

Stress ratio = t*E" / (t, - ¢) = 0.0054*1 / (0.4675 - 0.0625) =

0.0134

Stress ratio < 0.35, MDMT per UCS-66(b)(3) =

3 -155°
Material is exempt from impact testing at the Design MDMT of{2 .

Reinforcement Calculations for MAWP

The vessel wall thickness governs the MAWP 01@ .

UG-44

UG-37 Area Calculation Summary

(in?)

For P = 381.86 psi @ 150 °

S T ETRA(T))

passes

A
required

A
available

Aq

A2

‘D

A
weF‘

tmin

calculations per UG-36(c)(3)(a

0.125

0.4675

UG-41 Weld Failure Path Analysis Summary

This nozzle is exempt from areao\.}

The nozzle is exempt from weld strength calculations per UW-15(b)(2)
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UW-16 Weld Sizing Summary

L Required weld Actual weld
vk g 2nslEEn throat size (in) | throat size (in) S
Nozzle to shell fillet (Leg41) 0.1859 0.2625 weld size is adequate

This opening does not require reinforcement per UG-36(c)(3)(a)
Reinforcement Calculations for MAP

The vessel wall thickness governs the MAP of this nozzle.

UG-37 Area Calculation Summary UG-44

(in?) Summary (in)

The nozzle passes
UG-44

A A
req:ired available | A1 [ A2 [ A3 [ As | eigs treq tmin @
This nozzle is exempt from area 0.0625 | 0.4675 @ «
calculations per UG-36(c)(3)(a) ' ) ‘ v

For P = 472.71 psi @ 70 °F

Required weld :
throat size (in) | throat sizeii

)

Nozzle to shell fillet (Leg41) 0.2297 Gb v\. adequate

This opening does not reqUIr I-anr UG-36(c)(3)(a)

Weld description
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Inspection (G)

ASME Section VIII Division 1, 2015 Edition

I |

0.375

—0.375%
L \LI].3T5
o

Note: round inside edges per UG-76(c)

Located on

Location and Orientation

SHELL #1

Orientation

270°

Nozzle center line offset to datum line

_3"

End of nozzle to shell center

Passes through a Category A joint

Description P

00 - threaded

No \\)

Material specification

N hd
Inside diameter, new Q\t ’

Access opening E V

<%-1os (I1-D p. 18, In. 23)
375"

Nominal wall thickness 0.3125"
a?

Corrosion allowance \ 0.0625"

Projection available outside vessel, Lpr |1.5"

Local vessel minimum thickness 0.3281"

Liquid static head included 0.45 psi

Longitudinal joint efficiency

Inner fillet, Leg,,

1

0.375"

Nozzle to vessel groove weld

0.375"
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UCS-66 Material Toughness Requirements Nozzle

t. = 150.45*1.25/ (20,000*1 - 0.6*150.45) =

0.0094"

Stress ratio = t*E"/ (t. - ¢) = 0.0094*1 / (0.3125 - 0.0625) = 0.0378

Stress ratio < 0.35, MDMT per UCS-66(b)(3) =

155°F

Material is exempt from impact testing at the Design MDMT of -20°F.

Reinforcement Calculations for MAWP

The vessel wall thickness governs the MAWP of this nozzle.

UG-37 Area Calculation Summary

For P = 381.87 psi @ 150 °F

(in?)

UG-44
Summary (in)

The nozzle passes
UG-44

A A A
required | available A1 | A2 | A3 A5 [ oigs | trea tmin
This nozzle is exempt from area
calculations per UG-36(c)(3)(a) 0.125)0.3125

Weld description

Required weld
throat size gn)

Nozzle to shell fillet (Leg41)

[weld size is adequate

This opening does not r@e rei

O

ent per UG-36(c)(3)(a)
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Reinforcement Calculations for MAP

The vessel wall thickness governs the MAP of this nozzle.

UG-37 Area Calculation Summary UG-44

(in2) Summary (in)

For P = 472.71 psi @ 70 °F LD "°Jé':§asses
A A A
required | available Ar [ A2 | A3 | As | oigs treq tmin
This nozzle is exempt from area
; P 0.0625 | 0.3125
calculations per UG-36(c)(3)(a)

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 @
- Required weld Actual weld & v
B E R e throat size (in) | throat size (in) Status v

Nozzle to shell fillet (Lega1) 0.2188 0.2625 weld size is adeq @
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N

0.37%

LC (Future) (H1)

—0.375

Note: round inside edges per UG-76(c)

Located on

Location and Orientation

SHELL #1

Orientation

180°

Nozzle center line offset to datum line

End of nozzle to shell center

Passes through a Category A joint

Description

O
22" ‘x@ xs i
13.5" ,.(0'
\

Material specification

N hd
Inside diameter, new Q\t ’

Access opening 6 V No \\)

~
‘ %-105 (1-D p. 18, In. 23)
_9"

Nominal wall thickness 0.3"
a?

Corrosion allowance \ 0.0625"

Projection available outside vessel, Lpr |1.5"

Local vessel minimum thickness 0.3281"

Liquid static head included 0 psi

Longitudinal joint efficiency

Inner fillet, Leg,,

1

0.375"

Nozzle to vessel groove weld

0.375"
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UCS-66 Material Toughness Requirements Nozzle

t. =150%1.0125/(20,000*1 - 0.6*150) =

0.0076"

Stress ratio =t *E"/ (t, - ¢) = 0.0076*1 /(0.3 - 0.0625) =

0.0321

Stress ratio < 0.35, MDMT per UCS-66(b)(3) =

-155°F

Material is exempt from impact testing at the Design MDMT of -20°F.

Reinforcement Calculations for MAWP

The vessel wall thickness governs the MAWP of this nozzle.

UG-37 Area Calculation Summary

(in?)

For P = 381.87 psi @ 150 °F

UG-44
Summary

(in)

The nozzle
passes UG-44

calculations per UG-36(c)(3)(a)

A A A
required | available A | A2 | A3 | As | eigs treq tmin
This nozzle is exempt from area
P 0.125 | 0.3

Weld description

Nozzle to shell fillet (Leg41)

This opening does not requir

orgement per UG-36(c)(3)(a)
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Reinforcement Calculations for MAP

The vessel wall thickness governs the MAP of this nozzle.

UG-44
Summary

(in)

The nozzle
passes UG-44

UG-37 Area Calculation Summary

(in?)

For P = 472.71 psi @ 70 °F

A A A
required | available Ar [ A2 | A3 | As | oigs treq tmin
This nozzle is exempt from area
P 0.0625 | 0.3

calculations per UG-36(c)(3)(a)

UG-41 Weld Failure Path Analysis Summary

Required weld Actual weld

B E R e throat size (in) | throat size (in)

Nozzle to shell fillet (Leg41) 0.21 0.2625
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ASME Section VIII Division 1, 2015 Edition

N

0.37%

LC (Future) (H2)

—0.375

Note: round inside edges per UG-76(c)

Located on

Location and Orientation

SHELL #1

Orientation

180°

Nozzle center line offset to datum line

End of nozzle to shell center

Passes through a Category A joint

Description

Material specification

N hd
Inside diameter, new Q\t ’

Access opening 6 V No \\)

~
‘ %-105 (1-D p. 18, In. 23)
_9"

Nominal wall thickness 0.3"
a?

Corrosion allowance \ 0.0625"

Projection available outside vessel, Lpr |1.5"

Local vessel minimum thickness 0.3281"

Liquid static head included 0.25 psi

Longitudinal joint efficiency

Inner fillet, Leg,,

1

0.375"

Nozzle to vessel groove weld

0.375"
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UCS-66 Material Toughness Requirements Nozzle

t. = 150.25*1.0125 / (20,000*1 - 0.6*150.25) =

0.0076"

Stress ratio =t *E"/ (t, - ¢) = 0.0076*1 / (0.3 - 0.0625) =

0.0322

Stress ratio < 0.35, MDMT per UCS-66(b)(3) =

-155°F

Material is exempt from impact testing at the Design MDMT of -20°F.

Reinforcement Calculations for MAWP

The vessel wall thickness governs the MAWP of this nozzle.

UG-37 Area Calculation Summary

(in?)

For P = 381.86 psi @ 150 °F

UG-44
Summary

(in)

The nozzle
passes UG-44

calculations per UG-36(c)(3)(a)

A A A
required | available A | A2 | As | As | eigs treq tmin
This nozzle is exempt from area
P 0.125 | 0.3

Weld description

Nozzle to shell fillet (Leg41)

This opening does not requir

orgement per UG-36(c)(3)(a)
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Reinforcement Calculations for MAP

The vessel wall thickness governs the MAP of this nozzle.

UG-44
Summary

(in)

The nozzle
passes UG-44

UG-37 Area Calculation Summary

(in?)

For P = 472.71 psi @ 70 °F

A A A
required | available Ar [ A2 | A3 | As | oigs treq tmin
This nozzle is exempt from area
P 0.0625 | 0.3

calculations per UG-36(c)(3)(a)

UG-41 Weld Failure Path Analysis Summary

Required weld Actual weld

B E R e throat size (in) | throat size (in)

Nozzle to shell fillet (Leg41) 0.21 0.2625
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Mist Pad

ASME Section VIII Division 1, 2015 Edition

Inputs
Distance from Bottom of Bed to Datum 56"
Bed Depth 8"
Bed Diameter 23.25"
Bed Density 12.00 Ib/ft3
Liquid Holdup @g.gﬁt of dry

Weight
Estimated Bed Weight, Empty 23.61b
Estimated Bed Weight, Operating 24.11b

Loading Conditions @

Included in Vessel Lift & Shipping Weight Yes g O v«
Present When Vessel is Empty Yes G\ b‘

Present During Test Yes , Sb s\'O
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TTEN# Cild DESCRIPTION COMMENTS WATERIAL WEIGHT HEAT§ - = &
1 2 |2:1 ELLP. HEAD 24” 0.D. (0.3125” MIN. THK.) WITH 2” SF HEAD #1 & #2 SA-516-70 188 SEEFERE
JoSEesy
2 1 [PIPE, 24" STD. (0.375"THK.) x 6'-0" LG. BEXBE SHELL SA-106-8 570 BE2Ess
ZoEghss
3 1 [PIPE, 24" STD. SMLS. (0.375" THK.) x 8 1/8” LG. PBE SKIRT SA-106-8 65 gEElEol
S2E52 -5
4 1 [PLATE, 3/8" THK. x 32" 0.D. x 21" LD. W/(4) 7/8" DIA. HOLES x 28 1/2" DIA B.C. BASE RING SA-516-70 ® P
FQUALLY SPACED & STRADDLE NORMAL CENTERLINES £2BE5 .y
5 1 [FLANGE, 4" RFWN 150f A SA-105 16 Ll2S888, 52
6 1 |FLANGE, 4" RFWN 150§ ] SA-105 16 2 £ g2
EREEEE
eI
7 2 |cpiG, 1 1/2" 30004 TOE x 3" LG. H1,H2 SA-105 4 5 gsogiEs
8 2 [pLUG, 1 1/2” SOLID THRD., ROUND HEAD H1,H2 SA-105 2 Sl 5248572
SELeRE8E
9 3 |CPLG, 1" 6000F TOE x 3" LG CF1,F2 SA-105 3 = v
EEMELER
10 1 [CPLG, 2" 30008 TOE x 3 3/8" LG. G SA-105 3 SEzbgus]
¥ 1 |PLUG, 2" SOLID THRD., ROUND HEAD G SA-105 2 EoBizscs
12 3 |CPLG, 3/4” 60004 TOE x 3" LG. £,D1,D2 SA-105 3 é%ig § %é%
@ - 13 2 |FLAT BAR, 3/8” THK. x 1 1/2" WD. x ’~11 1/8" IG. MIST PAD SA-36 7 ;g%z&%%
14 4 |FLAT BAR, 3/8" THK. x 1 1/2" WD. x 1'-4 3/4" LG. MIST PAD SA-36 1 ggéggggg
” 15 1 |PIPE, SMLS, 4” XS x 6 1/8" LG. BE x PE A SA-106-B 8 22988552
16 1 [PIPE, SLS, 4” XS x 5 3/4"LC. BE x PE B SA-106-8 7 = w
3
17 1 [WRE MESH PAD, 12 PCF, .011" WIRE, 6" THK. x 23 1/4” 0.D., W/1" GRID (CS) MIST PAD 31655 2% g|3
18 1 [Wex15 x 4 1/2” L6. (CUT PER DETAIL) NAMEPLATE SA-36 3 s
o o) 1 1 [PLATE, 1/2" THK. x 8 1/2" WD. x 8 7/8" LG. (CUT PER DETAIL "A") DIVERTER SA-516-70 11 HE
20 1 [ANGLE, 6" x 6" x 1/2" x 7 1/2" LG. DIVERTER SA-36 25 £
Certified by ie RV, Sl
|:| 2 2 [PIPE, 3/4” XH x 7 3/8” LG. MBE DIVERTER SA-106-8 2 g|3
VENDOR I f o e -
i 2 1 [PIPE, 17 /80 x 1'-7" L6. PEXMITER (45 DEG) (BEND PER DETAIL "D*) C (SIPHON) SA-106-B 5
I =S %z
. ° ~
| 25 Jpsiat| 0 ]F I -
~
U (Max. allowable working pressure) Il
i
W | -2 JFat| 25 |psi 2
(Min. design metal temperature) %
RT—2 ‘ ‘ ‘ ]
[+
O (Manufacturer's serial number) (Year built) e} -
488 :
J- 2
VENDOR CODE PLATE NAMEPLATE BRACKET _|&
SAE S = 10 11/30/17 2
IFC £
g
8
Py
2
w
u
a
°|&
83 85
DESICGN DATA: gl 5
Q =
VESSEL TO BE CONSTRUCTED IN STRICT ACCORDANCE WITH THE 2015 EDITION AND  [S% v==d %%
NO ADDENDA OF THE ASME PRESSURE VESSEL CODE: SECTION Vil DiviSION 1, aND  |Bx QD 33
IS TO BE SO STAMPED. : WA 38
NATIONAL BOARD NUMBER REQUIRED MEEYES [CINO m *
H1/H2 LC (FUTURE) 1.5"| 30004 |, cAlC 1 5" D | 3/8 PLUGGED MAWP : 265 PSI @ 150 DEG. F. LIMITED BY: DESIGN OF VESSEL s
i i MDMT:  —20 DEG. F. ® 265 PSIG m
B » PLUGGED FINAL HYDROSTATIC TEST: 345 PsI CHART REQ'D: EEYES [JNO
G INSPECTION 2" | 300@¢ | CRG T8 D | 3/8 HEAT TREAT: 0 HRS. 0 MIN. @ 1150 +/— 50 DEG. F. (CARBON STEEL)
CORROSION ALLOWANCE:  0.0625”
F1/F2 LSHH 1" 60004 INCPLG 15" D | 3/8 CLIENT INSPECTION REQUIRED: mYES CINO a-i
SPECIAL WELD PROCEDURES REQ’D.: CIYES EENO S8
£ Tl 75" | 606d¥ | cPLg 15" D | 3/8 INSULATION REQUIRED: BEYES [CINO — TYPE 17 H W/ EHT TO NLL S
MILL TEST REPORTS: BESTD. PER CODE  [JPER SPECS— 8 5k
D1/D2 LG 75| 6000# | CPAG 15| D || 3/8 IMPACT REQUIREMENTS: IMPACT TEST EXEMPT PER UCS—66 CURVE B & UCS—66(b)(3) kd 22
EARTHQUAKE: ASCE 7—10 SITE=D |=1.25WIND VELOCITY: ASCE 7—10 120 MPH Exp C, CAT Il |& 8
c LIQUID OUT 17 | 60004 | YePLG 15 Loy | 0| 3/8 W/ SYPHON WEIGHT EMPTY: 1150  # FULL OF WATER: 2375 #  OPERATING: 1600 # |3 re
(1] (V] - : SPECIFICATIONS: UOPR. ENGINERING STANDARDS
~
= B VAPOR OUT/INSP. | 4” | 150# | RFWN SEOWe.| B | ILVI | 3/8 SURFACE PREPARATION: SSPC—SP6 2
—— PAINT: SYSTEM #3 2|5
T » B » =
TYP. 150 C(1/2 LI 3/8 s
A INLET 4 # | RFWN 8" |1/} | v 3/ DIVERTER § ks
THK. | O.D. | QUTSIDE | INSIDE | WELD "a” "b” "c” . i
o4 MARK SERVICE SIZE | RATNG | TYPE REPAD PROJECTION | DETAL WELD sizE COMMENTS NDE REQUIREMENTS: 100% RT1 RT2 RT3 RT4  NONE YN
RADIOGRAPHY: . N
¥/ ;3./15; — NOZZLE SCHEDULE ANS| B16.5 FLANGES / B2.1 NPT CATEGORY A WELDS L] ] [ 2|25
75 MAX. Ve NOTES: S0P NGTES: LONG SEAM (SHELL) FULL LTH.  FULL LTH. FULL LTH.  SPOT 0| |2
e o : : = |
@H"Ci{fmﬁg et 1) ALL BEVEL ANGLES TO BE 5+ ROQT PASS GAP TO BE + 3/16" 1) ALL NOZZLE REINFORCING PADS TO HAVE 1/4”" NPT TELL—TALE HOLE. CATEGORY B WELDS R e
2) INTERNAL PROJECTION FOR NOZZLES (IF REQ'D.) TO BE SPECIFIED ALL OTHER PADS TO HAVE A GAP IN THE WELD TO PERMIT VENTING. HEAD TO SHELL FULL LTH.  FULL LTH. SPOT SPOT [ =
MATCHED HEAD—-SHELL NON—PRESSURE AND STRUCTURAL ON THE VESSEL OUT—LINE DRAWING. WHERE INTERNAL PROJECTION 2) FLG. BOLT HLS. TO STRADDLE PRINCIPAL CL'S. OF VESSEL. INTERMEDIATE GIRTH FULL LTH. FULL LTH. SPOT SPOT N
_CIRCUMFERENTIAL JOINTS & " ATTACHMENT WELDS _ ) IS NOT REQUIRED, THE NOZZLE SHALL BE SQUARE AND SMOOTH. 3) ALL CONNECTIONS TO BE COVERED FOR SHIPPING. FLANGES NOZZLE > 10" OR > 1.125  FULL FULL SPOT SPOT = = ~
LONGITUDINAL JOINTS & TACK WELDS 3) TAPER DIFFERENCES IN THICKNESS TO A 3 : 1 TAPER. TO BE CLEANED AND COATED WITH RUST PREVENTATIVE. ” = (] ~|
- - 4) ALL FILLET WELDS 3/8" UNLESS OTHERWISE NOTED ON VESSEL OUT— 4) IF SHOWN, LIFTING LUGS ARE DESIGNED FOR EMPTY VESSEL LIFT ONLY. NOZZLE < 10° AND < 1.125 FULL N/A N/A N/A 7 S e E HE
WPS: WPs: LINE_DRAWING OR SCHEDULE OF OPENINGS. JOINT EFFICIENCIES (%) LEza| |
(] V1] 5) FABRICATION TOLERANCES PER UOPR. ENGINEERING STANDARD: ENG-13ac. LONG  SEAM 100 100 100 85 70 EoESs
SEAMLESS 100 100 100 100 85 -rt A"
HEAD—SHELL 100 100 100 85 70 Sezalg 5]
INSIDE PROJECTIONS P
‘ ‘ ULTRASONIC TEST: CJYES EENO s=3| B8
5 5 =
: g8 A Lo sanmm | C D 2LS
E— G\\ WE 28 wale 8 T Bt W Tass i ER MAGNETIC PARTICLE TEST: CJYES HENO =
3/16 38 o2 IF LESS THE 1/4" THICK. Sig o =]
75" Max 23 = 85y S8 ®| o
3/16 o [z e 328 e DYE PENETRANT TEST: CIYES HEENO 15
45 MAX, gleB E|552 S
b X wle &S g8|le=° |
45 MAX. S5 2| £ 0
16 51 TPRR NOZ7ZLE ] I~ == =2 ADDITIONAL NDE NOTES: E
_INSERTION TYPE NOZZLE NECK / FLANGE
s NOZZLE & COUPLNG s, PROJECTION FLUSH FLUSH — NO CONTOUR INTERNAL PROJECTION INTERNAL PROJECTION . ©

File Name: 488-307 (V-481).dwg Z:\100 - Jobs\488 SC6 RSV (March 2018)\17.0 Drawings\17.2 Equipment\

lov 30, 2017 - 10:53am
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