UOP RUSSELL LLC
Tulsa, Oklahoma

JOB NO: J-447 TAG NO: V-402 DATE: 7/14/2011
CLIENT: UOP Russell S.0./P.0. NO: BY: JRG
SUBJECT: 60MM Cryo Plant SERVICE: Cold Separator
PRESSURE VESSELS
MECHANICAL DESIGN PROCESS DESIGN
Type (vertical, horizontal, tower) Vertical Operating Pressure (psia) 768
Diameter: (inch) 78" 1D Operating Temperature (°F) -30/-5
S/S Length (ft-inch) 12'-0" Vapor Flow (Lb/Hr) 77,881 /87,818
Skirt Length(ft-inch) 3'-0" Vapor Density (Lb/cf)  4.381/4.073
Design Pressure (psig) 1100 Liquid Flow (Lb/Hr) 32,842 /22,912
Design Temperature (°F) 150 Liquid Density (Lb/cf)  29.13/30.25
MDMT (°F) @ Pressure (psig) -50 @ 1100 Liquid Residence Time (Min) > 5 min @ NLL
Corrosion Allowance (inch) 0.0625 MIST PAD
Radiography RT-1 Req'd : Yes Diameter: 40"
PWHT Req'd? Yes Overall Thk: 11" Pad Thk: 9"
Wind / Seismic Code ASCE 7-10 / ASCE 7-10 Removable: No Grid Matl: 316SS
Wind Code Cf=0.7, V=120 mph, Exp. C, Cat. Il Wire Diameter: 0.006 Mesh Matl: 316SS
Seismic Code Site D, 1=1.25, Sg=100% , S1=40% MATERIAL SPECIFICATIONS
Insulation 2"C Shell SA- 516-70N
Fireproof No Head SA- 516-70N
Code ASME VIII, Div | Nozzle Necks SA- 333 Gr.6
Code Stamp Req'd Yes Flanges SA- 350-LF2
Sandblast / Paint SSPC-SP6 / TRCo Std ENG-36¢ Couplings SA- 350-LF2
Ladder / Platform Clips Req'd? No Studs SA- 193-B7
Pipe Supports Req'd? No Nuts SA- 194-2H
Skirt / Baseplate SA- 516-70
NOZZLES
SERVICE MK QTY SIZE RATING FACE & TYPE NOZZLE APPURTENANCES
Inlet A 1 8." 600 RF FLG w/ Diverter
Vapor Outlet B 1 8." 600 RF FLG
Liquid Outlet C 1 A 4 600 RF FLG Syphon
LSHH D 2 1." 6000 CPLG
Tl E 1 75" 6000 CPLG
LT F 2 1." 6000 CPLG
LG G 4 75" 6000 CPLG
Manway H 1 18." 600 RF FLG
TE J 1 75" 6000 CPLG
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) 5 minutes residence time at the NLL 60" (Recovery). Disengaging height 53". Wave Baffle: No
3) Use TRCo Painting System 3(CS only). Nat'l Board Req'd: Yes
REVISION 3 A 4 1 2 Charcoal Bed Height (ft):
ENGINEER/DATE TKF | 711113 JRG | 8/13/13 BH 11/21/11 |TKF 29-Oct|Qty Catalyst bed Supports:
ISSUED FOR Revised Revised Revised Revised

12/19/2017, 2:12 PM, Form-PRS-VES




UOP RUSSELL, LLC

Tulsa, Oklahoma

MIST ELIMINATOR SPECIFICATION

Job Number J-447

Vessel Tag V-402

Mistpad Installed Diameter:
Mesh Thickness:

Mesh Material:

Density Required:

Wire Diameter:

Grid Material:

Grid Diameter:

Grid Thickness (Top & Bottom)
Oversized Diameter:
Manway |.D.:

Number of Segments:

Removeable (Yes / No):

40

316SS

12

0.006
316SS

Note 2

Note 1

17

Per Mfr

No

Spec. No.:
Spec. By:
Date:

Ibs/cf

in

FORM # MST-ELM

ME-402

SHP

07/09/13

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

extractor installed and shall be at least:

No. of segments Oversize (all sides of each sections)
1o0r2 12"
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 0
ENGINEER/DATE SHP 7/9/13
ISSUED FOR AFC

12/19/2017,

2:12 PM
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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 VI, Division 1

1. Manufactured and certified by Professional Projects Inc. 18115 Telge Rd. Cypress, Tx 77429
{Name and address of Manufacturer)
2. Manufactured for uop Russell
(Name and address of Purchaser)
3. Location of installation Unknown
(Name and address}
4. Type Vertical Tank 5654-1 e 5654-1 Rev. 1 3170 2017
{Horizontal or vertical tank) {Manufaciurer's serial No.) (CRN) {Drawing number) (National Board number) (Year buill)

5. ASME Code, Section VI, Division 1 2013 e e

|Edition and Addenda, if applicable (date)] (Code Case Numbers) {Special Service per UG 120(d)]
6. Shell: SA-516-T0N 2.50" 625" 78" §2'-0"

{Material spec. number, grade) {Nominal thickness, in.) {Corrosion allowanca, in. ) {Inner diameter in.) iLengih (overall}}
) Body Flanges on Shells ' Bolting

[ No. Type D | ©OD | Flange Thk | Min Hub Thi Material How Atached | Location | Num&Size | Holting Material | Washer (OD,ID,h) |  Washer Matarial

7. Seams: Welded Dbl Buit Full 1.0 1150 1.49 Welded Dbl Butt Full 1.0 1

[Long. (welded, dbl, sagl, lap, butt)  R.T. (SpoterFull) (Eff. %) (H.T. Temp.} (Time hz) Girth (welded, dbl,sngl, lap, butty R.T.(spotorfull) ({Eff. %) (No. of courses)
8. Heads: (a) Material SA-516-70N (b) Material SA-516-70N
(Spec no., grade) {Spec no., grade}
Location (Top, Minimurm Corrosion Crown Knuckle Elliptical Conical Hemispherical Flat Side 1o Pressure
Botiom, Ends) Thickness Allowance Radius Radius Ratic Apex Angla Radius Diameter {Gonvex or Concave}
® Top 2.2262" .0625" - o 2:1 - o - Concave
(| Bottom 2.2262" .0625" - --- 2:1 --- - - Concave
P ’ Body Flangeé on Heads ' : Bolﬁr.lg o
Type 1] OD | Flange Thk | Min Hub Thk Material How Altached Lecatian Hum & Size Bolting Materiai Washer {0D,1D th) Washer Malerial
(a) [ —_— p— —— —_— f— _— —_— J— _— — i
(b} ——— —— b - - - — — — — - — ——
9. MAWP 1100 o psi at max. femp. 150 - °F
{Internaly {Extesnal) {Internal} {External)
Min. design metal temp. -50 °F at 1100 psi. Hydro., pneu,, or comb. test pressure Hydrﬂ- 43 pst.
10. Nozzles, inspection and safety valve apenings: Proof test o
Purpese (inlat, Diamater Material Mozzle Thickness Reinforcement Attachment Details Location
Quitlet, Drain, etc.) [No.] or Size Type Nozzle Flange Nom. Cory. Material Nozzie Flange {Insp. Open.)
Manway I 18" 600 RFHB | SA-350-LF2 - 2.00" 625" - Type 7 - Shell
Indet w/ Diverter { 1 8" 600 RFHB | SA-350-LF2 - 1.375" 0625" - Type 7 - " Shelk
Vapor Outlet 1 8" 600 RFTHB | SA-350-LF2 —- £.375" .0625" --- Type 7 e Top Head
Liquid Qutlet w/Syphon| 1 4" GOORFHB | SA-350-LF2 — 1.00¢ .0625" .- Type 7 -— Shetl
LSHH 2 1" 6000# CLPG| SA-350-LF2 — A4675" .0625" - Type 7 -— Shell
LT 2 i 6000# CLPG | SA-350-LF2 - 4675" .0625" — Type 7 —n Shell
TL LG, TE 6 314" 60004 CPLG| SA-350-LF2 — 4675" .0625" - Type 7 n Shell
11 . Supports; Skirt Yes Lugs 0 Legs 0 Other - Attached __ Bottom Head/Welded
(Yes or no) {Number) {Number) (Describa) (Where and how)

£2. Remarks: Manufacturer's Partial Dala Reporis properly identified and signed by Commissioned Inspectors have been furnished for the foltowing items of the report:

{Name of part, ilem number, Manufaciurer's name and identifying stamp)

MDMT per UG-20(f),

ITEM: V-402, Cold Separator P.O.: 4500754097

) s CERTIFICATE OF ?HQPIFIELD COMPLIANCE . X
We certify that the statements mads 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 Vi, Division 1. "U" Certificate of Authorization No. 17,507 expires April 21,2015
Date 8/17/2017 Co. name Professional Projects Inc. Signed
{MarnitHacturer) # {Representative)
. pERTIFICATE OF SHOP/FIELD INSPECTION 1/
Vessel constructed by Professional Projects Inc. at 18115 Telge Rd. Cypress#IX 77429 £\, the undersigned,
= T v
holding a valid commission issued by The National Board of Boiler and Pressure Vvessel inspectors and employed bL\ W H }k
¥id \AA
have inspected the component described in this Manufacturer's Data Report on 8/17/2017 , and state that, o the best of my knowledge and belief, the

any wap 4 eXpressed or implied, concemning the pressure vessel described in this Manufacturer's Data Report.
foyerfs i iprany manner for any personal injury or property damage or a loss of any kind arisi‘;from

’ 17 ; Commissions /// | 7@ \\

{Autharized Inspector) {National Beard (incl. endorsements)j

neither the inspector nor his/her employer mak:
Furthermore, neither the inspecteor nor hisfher
or connected with this inspection.

Date 8/17/2017 Signed




DESCRIPTION 78" 1D X 12'-0" 8/8
ITEM NO. V=402, COLD SEPARATOR

SERJAL NO, 5654-1
DATE 1/1712017
cusToMER UOP RUSSELL

INSPECTION TRAVELER
SO #: 5664-1

INSPECTION, EXAMINATION PERFORMED fconE m lac. IremaRKS
1. SPECS., DESIGN CALCULATIONS, DRAWINGS & MTRS: 1-17-118)
I3 Fait

|2. MATERIALS:

a__Heads checked form forming specs. thi. i .

b, Shell specs. & fhk. cut-of-roundness. {7

¢. CPLGS, Nozzles, Flg. specs. - 1t 2{_/

3. WELDING:

8. Procedures Specifications. £-1F -1

b. _Procedure & Performance Qualification. -v1-41s
4. FABRICATION: N

8. Examine giaia surface. < -f&f.z

b. Examineculedges.
ZEIL L :?é

¢, Check weld groove preparation. Z
Cuting, fiting alignment, P 13

-
e, Back-Chip. ,

L. Welders symbols {See Heat Chart or Dwg). d(_—m 17 0

g. Record Mill stamEIng & transfers SSee Heat Chart or Dwg.).

(1) _HEAD (BTM) /17 J

(2) HEAD (TOP) 17 J<C

(3) SHELL K

N

(4) SHELL R0

h.__Verify nozzis thickness & flange ratings F_u 12 428
5. FINAL INSPECTION:
[ —

a.  Welk appearence & reinforcement. : { [/

Check fillet weld sizes. I d

Workmanship. 1y vl

by

c.

d.  Out-of-roundness. A =y ,{g(m,
SR EE— T—

e

Intemal.

f. Vacuum.
i

6. POST WELD HEAT TREATMENT: /

a. Type.

b.  Charts reviewed. pliy f<C

g, Verify up hold & down periods. M

7. NON-DESCTRUCTIVE EXAMINATION:
a.  Hydrostatic PSIG (sz{jD) cauge #: ({37 ) { %
— =

b. Radiograph Examination. [}

. MT-Magnetic Particle Examination. 1917 .

. UT-Ultrasonic Examination. h“ i

d
gt

PT-Liguid Penetrant Examination.

e,
f.  Qther.

g San & Air Test reinfurcing pads.

IB. NON-CONFORMITY REPORT:
9. PREPARATION FOR SHIPMENT:
p————"

a. NameEIate attached.

h. Check slameina on nameglﬂte.

., Dala report checked and signed.

[
d. Customer Inspection & Release.

el ——
P.P.l. CODE LEGEND
% in Code box indicates inspection points
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Professional Projects Inc.
18115 Telge Rd. Cypress, TX 77429

CERTIFICATE OF COMPLIANCE

MANUFACTURED FOR: UOP RUSSELL

P.0. NUMBER: 4500754097 ITEM #: V-402
P.P.l. JOB NO.: 5654 P.P.l. SERIAL NO.: 5654-1

DESCRIPTION: COLD SEPARATOR

HYDROSTATIC TESTED @ _1430_PSIG.

" PROFESSIONAL PROJECTS, INC. HEREBY CERTIFIES THAT THE CHEMICAL

% PHYSICAL PROPERTIES OF ALL PARTS ON THE ABOVE PRESSURE VESSEL
MEETS OR EXCEEDS THE MATERIAL SPECIFICATIONS OF THE ASME CODE.
THE CONSTRUCTION & WORKMANSHIP HAVE BEEN DONE IN ACCORDANCE
TO SECTION VHI DIVISION 1 OF THE ASME CODE.

&/r/er /M .

DATE:8/41/2017™ K LAk

Seth B. Westbrook
QUALITY CONTROL MANAGER
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¢ LIFT LUG

‘/G
§ LONG SEAM 4

SKIRT RG f\‘,‘ia

§ GROUND LUG

¢ NAME R

§ LIFT iUg /@)

180"

PLAN

HAT'L B0, HE 3170

(5) PPl

PROFESSIONAL cvensss

PROJECTS NG, mus
U | sl =m0 s 8"
A e
it v w1 e
", oLr[_ 2007 Juroe smvo [ TERET]

WEAD LATL o 22
e Y |
WOROTEST [ 1430 ipsi  corALaw.[ 145" |
EST, W, EMPTY [40.667 LBS

[T ¥-402, COLD SEPARATDR

W
RT-1
HT

6172

{P.0: 4500754097

MATL 316 55,
NAME PLATE FACSIMILE & BRACKET DETAILS
ONE {f) REQUIRED

DESIGN DATA

VESSEL DESIGHED PER THE 2015 EDITION OF THE ASME CODE SECTION Wi DIMISION 1, N/A ADDENDA
CODE STAMP: REQ'D SERJAL MO: 56541 NATICHAL BOARD NO; 3170

DESIGR PRESSURE INTERMAL:

7107 c-2 120" SEAM/SEAM (¢ ) 30" SEAM/BASE DESIOH PROSSURE WIIRNALL N P miso we
2Y2" R, SA-516-70 NORM W/IMPACTS @ —50F Jo* &, SA-516-70 HYDRO TEST; SHGP 1430 PSI @ MINMUM —25T
MAWP: 3100 PSI @ 150 DEG F
7" 9" MAP: 100 PSI © 70 DEG F
Loy b @ S WOMYT: -50 DEG F PWHT: REQT, HOLD AT T150F £25F FOR 128 MBUIES.
S 4L”7/B' 5F CORROSION ALLOWAMCE: HEAD/SHELL: 1/167 MOZZLES: 1/16"
I — RADIOGRAFH:  HEAD/SHELL: FULL UW—Hgﬂi (BEFORE PWHT ONLY)
SHELL LOMG: FULL UW-1i{a
@ 29" @ SHELL CIRC: FULL UW-11{g
PN . ESTMATED WEKHT:  FARRCATION: 39,003 IBS [BARE VESSEL #T)
8 i-0 BPIY: 40,667 LBS (FAB, WT. + NSULATION)
[~ JEST: 70,757 LB
OPERATHIG: 56,77% LBS
@5, 5 @ (e2) @ ~ INSULATION: 2° THK,  FIRE PROGFING: N/A  INSPECTION BY: ONECIS
- | i S 2-¢" MATERIAL_SPECIFICATIONS
[ i SHELL SA-3516--70 WORM W/IMPACTS © —50F FLANGES  SA-350-1F2 CL. 1 125-250 RMS
LIFT LUG I I I [
\ | 1 m M f HEADS SA-516-70 NORW W/MPACTS © ~50F SUPPORTS  SA-516-70
] e ! + T ] E- PGS SA-350-LF7 gLt INTERHALS __ AS HOTED
. @ LONG SEAM i SRS SA-193-B7 CAD PLTD REINF. PADS /R
y SHELL RG | WU SA-194-ZH CAD PLID NOZZLE NEGKS SA—1058 / SA-356-L72 L 1
-~ : GASKETS /8" THK, 316 55 SPIRAL WOUND, FLEXTBLE GRAPHITE FILLED, C.S. OUIER RING
I
! g WELDING PROCEDURES
: = WS Ha PR HO: PROCESS T COMMENTS
=
i = &H: 151 Dee | 151—1 DOP § CMAR/FCAW/SAW| ROUND & LONG SEAMS
: I 2l° ALL ATTACHWENTS
\ Eilw 148 DCP | 149-1 DCP | GHARATCAY | b)) 55 HeaD & swei,
@ ! B — S
=S
At
= _COATING REQUIREMENTS
)
@ EXTERNAL SURFACES OF VESSEL PER SYSTEM 3
. . 1) SANDHLAST PER SSPC-SPG
(27?,2-1'5@,’,‘) ﬁgﬁ? 2.“;";&}‘;# 7) PRIMER: SHERWIN WILLIAMS MACROPOXY 646 FAST CURE EFOXY B58-500,
HEAD /2" SF., SA-516-70 NORM ) 4.0-6.0 MILS D1,
N 3) INTERMEDIATE PRIMER: SHERWIN WILLIAMS MACROPOXY €46 FAST CURE
W/PACTS @ -50T (TYP} a EPOXY B58-600, 4.0-5.0 MILS DFT.
LS. & 0.5. OF SKIRT & PROTRUSIONS DUTSIDE INSULATION:
4) FINISH: SHERWIN WILLIAMS HI-SOLIDS POLYURETHANE B65 SERIES B60-V30,
5" 3040 MILS DFT,
FINISH COLOR: SHERWIN WILLIAMS STRUCTURAL GRAY SWAC3L.
MESH PAD 1 % CROUND _GENERAL NOTES
50" 7 1) AL BOLT HOLES SHALL EVEMLY STRADDIE NORMAL VESSEL CENTERLINES.
554" ) VESSELS SHALL BF THOUROUGHLY DRAINEL OF TEST MEDIUM AND CLEANED INSTDE AND
a g AND OUT AND SHALL BE FREE OF ALL DIRT AND REFUSE
3) ALL NACHINED SURFACES AND THREADS SHALL BE PROTECTED WITH A RUST
G4 PREVENTATIVE.
i 4} ALL OPEN FLANGES SHALL BE SUPPLIED WITH WOOUEN SHIPPING COVERS,
7 5} THREADED TEST HOLES SHALL BE LEFT UNPLUCGED, BUT GREASED.
. 5) VESSEL TTEM NUMER SHALL BE PROMINENTLY PAINTED ON THO SIDES OF THE
-3 40" 3-2 VESSEL TN 37 HIGH [ETTERS.
“ISR-3" “ISR-2" “ISR-1" 7} AL TTEMS SHIPPED (OOSE SHALL BE TACGED WITH THE VESSEL ITEM MIMBER,
PURCHASE DRDER NUMBER, AND NANE OF THE PARTS AMD SHALL BE PROPERLY
/ i N PROFECTED FOR SHIPHENT.
WOHKUNE § HEAD 8) MINI4UM PRODUCTION IMPACT TEST VALUES = 16f.ibs/11fLlbs @ —50F
—— = SEAM
CENTER PUNCH GUTSIDE
FOR PERMANENT REFERENCE... ALL
TAIL DIMENSIONS ARE TO THIS LINE.
UOP JOB NG.: J—447
svied] 1.6 SKIRT VENT (4)
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o [ o075 [cric] eooog |16 39 - 78" ID x 12'-0" SEAM/SEAM
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6 415 {3 F1 15 giig 6000F LT 3?‘ - PLAN, ELEVATION & GENERAL NOTES
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/ e pz | 1 jcPL6| eooog |LsHH 3% — UOP RUSSELL
$ $ o ! che 600'}# Lot j%’f — CUSTOMER P.O. ND. FPI KO,
g c | 4 | HR | 600f [LIOUID OUTLET W/SYPHON [3 1" 74500754097 5654
:.u 0"l GAP B 8 HB 6004 VAPOR GUTLET fU'/&- — 1 REVISED AS BUILLT MLR 9/”/17 DRAWH ; Di‘\;f',? CHECKED D : DIA;E”'
A8 it | soof [INET W/DIVERTER 10" 172 |0 | ISSUED FOR CUSTOMER APEROVAL MR [1/7/17 s 2/ 1 /i —
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7 8" 6004 TYPE "HE" LONG KELD NECK O 8" 600§ TYPE “HB” LONG WELD NECK
N (NUT RELIEF) x 147 16, W/%4" RF. (NUT RELIEF) x 147 LG, W/W" RF,
3 SA-350-LF2 CL. 1 SA-350-167 CL 1
s/ 3 1 1
AL Q VESSEL —~d i . -
[ 31 -0 . . | % = | -
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2] .\* | £ SCH/M0 FIPE, SA-350-LF2 €L 1 ONE (1) REQ'Z ONE (1) REQD
DETAIL OF 18" SKIRT ACCESS b SA-1068 s oF
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SA—1068 1 !
= N
REF.
@ ?:‘i 23%6" 0.0, ¥a
@ o 18" 1D
DETAIL OF 12" SKIRT VENT @ - | ¥
FOUR (4} REQ'D MK "S¥ima” o __ F S 05 OF
R —] SHELL
34" x 47 LG 5000F COUPLETS 1% x 4" LG 6000F COUPLETS __J(__
{THREADED), SA-350-FL2 CL 1 (THREADED), SA—350-FL2 CL. 1 T B ]
3 R B = '
|
k‘— " RAD.
Fu 1S, OF SHELL LS, OF SHELL DETAIL OF 18" 600# MANWAY MK “H"
ONE (1) REQD
DETAIL_OF 34" 6000# COUPLINGS DETAIL OF 1" 6000# COUPLINGS Yo
‘ MK "E, G1, €2, G3 G4 & J" MK "D1, D2, F1, & F" | "
:;E SIX {6) REGD FOUR (4) REQD = M
Pl rgaermere ol 4 | | )
TACK BeLOED LS OF Sk ® s £0. D) e 5 z” Fi}
ON APPROX. 12" CENTERS ;’j'_’sg"(‘!;g%{‘f.») & (,;;}

W x 2t {
/ SA-36 .
| 22 g

# x

Y2"6 ROUNDBAR,

SA-36 (“ISR—1A")
& |+ aw 7
3" x 2" FB x 17 LG, . " B * {(WE gwg
SA-36 ¥« 2" FB 2 171G, . E@%,j
. $A-36 | o 8.
(8 REQ'D EQ. SPACED) (8 REG'D EG. SPACED) Vis"d HOLE g«m

\— 0.5, OF SKIRT

|
128 ROUNBAR,
SA-36

s 1 FILE NAME: 5§654-1 E
PLOT DATE: 1/17/17
: PLOT TIME: 3:00 i
e . _— GROUNDING LUG DFTAIL % MR | £
: GNE {1) REQD ' : g
+ D @ PP)| Professional Projects, Inc. Lt
V" BASE R - & P.0, BOX B:8 (18115 TELGE RG.) CYPRESS, TEXAS 7742 ( j
SA-516-76 \ a3 TE N . .
0.S. OF o 78" 1D x 12'-0" SEAM/SEAM
78" LD. BASE B || SHEI % ITEM: V-402, COLD SEPARATOR
83" 00. SKIRT | ¢ {B) 135 HOLES FOR (8) ! [COSTONER DETALS
88" DIA. BL. 1°8 ANCHOR BOLTS T STRACOLE INSULATION SUPPORT RING V0P RUSSELL
} VESSEL 5. ONE (1} REQ'D EA. MK TISR-2 & ISR-3" T TET TG
g3" 0.D. BASE B THO (2} TOTAL REQD 4500754057 5654
1 | ADDED P.0. NUMBER MR 18/ AT e RS EHECRTD T
BASEPLATE DETALL BASE PLAN 0 | ISSUED FOR CUSTOMER APPROVAL MR {1417 /57 mwé'";ﬁ,. 1747 SHEE#’":,?,MQER —,1%0—
NO. REVISICH ay DATE S/O 5654_1 2 1




|
- I'~1lhg"
78" 0.0, x §° THK. MESH PAD, S CUFT. DENSITY 31655,
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1D, A .
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b
TF 1"
R\ - 15 : 7T s
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I ! )
1 I | Y
= I P
v | !
. I
/“ ¢ cuTouT _'? _ : _ _i{ : @ Ve
: . I ; : .g; I 245" SCH/50 SMLS
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i [ SA-516-70
) | | - DRILL AND TAP
I =7 t Lo Gk e
(. | ™ 7 B
1" X-S16 P]PE,/ s or—/i
SA- 1068 St .
14°9 WEEP HOLE IN |
SUPPORT BEAM BOTTOM OF 1™ PIPE. {TYP)
[ CEx10.5, SA-36
270 } — a0 ] ST_ e
| 1 T DETAIL OF .INLET DIVEF\:T.ER 205" SCH/AD SHLS PIPE
/ ONE (1) REQ'D @ NOZZIE K A SA-1068
a
& | =
3 | .
Y ROD
(€s) 112" RAD,
180° 30" RAD. iR,
PLAN OF BOTTOM RING @ o v B / SA-516-70 .
3 . .
N Sy n DETAIL OF 18" 6004 MANHOLE DAVIT -
- - -+ ONE (1) REQ'D FOR MK "H" : R
& . SEE PLAN FOR TRUE ORIENTATION 7 o ,;l
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L) L5, - 3 -
v/ ' % )
S = ' = =
N
a = 1 ey !
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Settings Summary

L | U.S. Customary

-1 12.00" from bottom seam

Datum Line Location

Vees_el Design Mode SRR

| "1:.5: Get Thickness from Pressure

Minimum thickness

7] 0.0625" per UG-16(b)

DeS|gn for cold shut down only

' No

: -':: No

De3|gn fer iethal service {fult radtography requrred)

De3|gn nozz!es tor

~| Design P only

Co_rrosto_n we|ght I_oss -

-1 1100% of theoretical loss

120

UGESStress Increase 3
Sk'irtfle'g:;e:'stress' increase 1.0
Mtnrmum nozzle prejectlon : _ 4"
Juncture calculaﬂons for o> 30 only No
Preheat P-No 1. Materials > 1 25" and <= e 50" thick . ¢ .| Yes
UG-37 a) shell tr calculatton consrders Iong;tudmal stress . [ No
Cyhndrrcal shells made frorn ptpe are entered as minimum thtckness _ |Ne
Nozzles made from pipe are entered as mtmmum thickness - | No
No

Buttwe[ds :I, 5 -

Tapered per Figure

| Ucs-66.3(a)

No

Dtsaiiow Appendtx 1 5 1-8 calculat:ons under 15 pSI o

Shop Hydrotest | ..F‘re's's'ure o

'HydroiPneumatlc Test

[ 1.3 times vessel MAWP

Test Ilqutd specrftc gravrty R

~1.00

Fteld Hydrotest Pressure

1.3 times vessel MAWP

Wmd load preserat @ tteld

| 33% of design

Mammu_rn st_r_ess durlng test :

| 90% of yield

UG_:-tt 6( ) Radlography

C i RT

uG-1 ;1'6(1‘) Postwetd heat treatment S

U'se__:C_Ode Case 2547 -

Code Cases\lnterpretattons i _:

Use Gode Case 2695

No

2/86 -




A.pp[y. interpret'a:t'ion VIIl-1-83-66

<[No

Apply interpretation Vill-"f-86-175 | Yes
Apply mterpretatlon ViIl-1-01-37. - Yes
Apply mterpretatlon Vill-1 01 150 “ INo
App[y mterpretatlon VIlI-1-07-50 . - Yes
No UCS-66.1 MDMT reduction .~~~ No
No UCS- 68(0) MDMT reductlon No

Dtsa[[ow UG- 20(f) exer_nptlons S

UG 22 Loadmgs

UG- 22(a) Internal or Extemai De5|gn Pressure

2 Yes

UG—22(b) Welght of the vessel and norma! contents under operatang or test’ '; 1 ves
conditions - SR
U_G_—2_2_(c) Supenmposed statlc reactlons from we1ght of attached equ1pment S No
{external loads) T R NS ST

:UG-22(d)( )Vesse[ supports such as Iugs rmgs sklrts saddles and Eegs | Yes
UG-22(f) wind reactlons o : G o | Yes
;UG-2_2( ). Selsmlc reactlons L o | Yes
:'UG¢22(1) Test pressure and comcudent static head acting durlng the test: “| Yes

Note: UG-22(b),(c) and (f) loads only considered when supports are present.

Company Name King Design Group

Llcense < Commercial
Licens_e'_Key iID 30395
Support Expires | April 21, 2017
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Pressure Summary

e B fmpai:'t'

Deslign | . n -] Tested
: | ps Al 8 Rk
TopHEAD i i ttc0 | 150 | 589 | Noted Yes
Strajahf Flange on TOPHEAD, | 1,100 | 150 | -58.8 | Note2 Yes
gHELERG -0 o qq00 | 150 | 588 | Note3 Yes
Straight Fiange on BOTTOM HEAD | 1,100 | 150 | -586 | Notes Yes
BOTIOMHEAD - -~ 7| 1400 | 150 | 586 | Noied Yes
INLETW/DIVERTER (&) -~ ©'-] 1,400 | 150 | -55 Nole 6 No
YAPOR OQUTLET (B) - “tt00 | 1m0 | 85 Note 6 No
LQUID OUTLET(©) - .| 1100 | 150 | 55 Note 7 No
LSHH@N . o g0 | 180 | 155 | Notes No
LSHH DAY - | ta00 | 150 | -85 | Notes No
oE e “. 1 t100 | 150 | 185 Note g No
LT (F1 1100 | 150 | <455 | Note 10 Na
LI 1000 | 150 | 2155 | wNote 11 No
LG g000 | 150 | 155 | Nowe12 Na
LGG2) 1100 | 150 | -155 Note 9 No
LGl 1,100 | 150 | -158 Note @ No
LG{Ga 1,100 | 150 | -185 | Notet3 No
MANWAY (HY =700 R 1,100 | 150 | -85 Nota 14 No
W o oo | oo | o1so | -1ss Note 9 No
Deslgn MDMT - 50 °F
Raied MDMT 55 °ch3 1,100
MAWP hot & corfoded | 1,100 psi
(1) This pressure chamber is not designed for
exiernal pressure,

:-1;:} Option to caleulate MAP was not sefectad. Ses the Galculation->General 1ab of the Set Mode dialog.

2..| Option to calculate MAWP was not selected. See the Calculation->General tab of the Set Mode dialog.
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- Exemption”’

Straight Flange governs MDMT

2. | Material is impact tested per UG-84 to -50°F, UCS-66(i) reduction of 8.9°F applied {ratio = 0.9115).
3. | Material is impact tested per UG-84 to -50°F. UGS-66(i) reduction of 8.6°F applied {ratio = 0.9139}.
‘4, | Slraight Flapae governs MDMT

' 5 Material is impact tested per UG-84 to -50°F. UCS-66(i) reduction of 8.6°F applied (ratio = 0.914).

Flange rating govems:
Flange rated MOMT = -75.7°F
Bolts rated MDMT per Fig UGS-66 note (¢) = -55°F

Flange is impact tested per material specification to -50°F.

UCS-66(() reduction of 26.7°F applied (ratio = 0.7432),

Flange rating governs:
Flange rated MEMT = -75.5°F

Bolts rated MDMT per Fig UCS-66 note (c) = -65°F

Flange is impact tested per material specification to -56°F.

7| Bolis rated MOMT per Fig UCS-66 note (¢) = -55°F UCS-86(i) reduction of 25.5°F applied (ratio = 0.745).
Flange is impact tested per material specification to -50°F.
"8, | Nozzle i impact tested per materiai specification to -50°F, Stress ratio = 0.1012 < 0.35, MDMT per UGS-66(b){3) = -155°F..
9. | Nozzle is impact tested per material specification to -50°F. Stress ratio = 0.1164 < 0.35, MDMT per UGS-66(b)(3) = -155°F..
: .'10. . Nozzle is impact tested per material specification to -50°F, Stress rafio = 0.1011 < 0.35, MDMT per UCS-66(b)(3) = -155°F..
“11..| Nozzle is impact tested per material specification to -50°F. Stress ratio = 0.1014 < 0.35, MDMT per UCS-66(b)(3) = -155°F..
. 12. | Nnzzle is impact tested per material specification to -50°F. Stress ratio = 0.1163 < 0.35, MDMT per UCS-66(b)(3) = -155°F..
- '13. | Nozzle is impact lested per material specification to -50°F. Stress ralio = 0.1165 < 0.35, MDMT per UGS-66(b){3) = -155°F..
. Flange rating governs:
44, | Flange rated MDMT = -75.5°F UGS-86(1} reduction of 25.5°F applied (ratic = 0.7447).

z
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Nozzle Schedule

o fe ot tmpact
cmark _“_t.ilen:tiller. ; 'S_Iz-e : : M-m?”a!s w Tested Vi
s NPS 8 Class 600
-- INLET SA-350 LF2 Cl .
A W/DIVERTER 11.94 OD x 2,16 Nozzle 1 No No No HB {or eqtg\i'.% A3B0LF2 No
W NPS 8 Class 500
"B .1 VAPOR QUTLET 11.940Dx 2,16 Nozzle | SASSOLEZCGIT No No | HBf{orequiv)A350LF2 { Mo
T Cci1
R NPS 4 Class 600
g+ LIQUID QUTLET 7.06 OD x 1.615 Nozzle SA'Ssﬂ LF2GH o No No HB (or equiv.) A350 LF2 No
Rl Ct1
o NPS 1 Class 6000 - SA-350 LF2 Gl
ot - LSHH thecaded Nozzle p No No No N/A No
b2 LSHH NPS 1 Class 6000 - Nozzle | SABB0EF2CL [\ No No NiA No
== threaded H
SR NPS 0.75 Class 8000 - SA-350 LF2 CI
I_E_ 3 T threaded Nozze 1 No No No ‘ N/A No
BT NPS 1 Class 6000 - SA-3501F2 ClI
) Ej_ B LT fhreaded Nozzle i Mo No Mo N/A No
g LT NPS 1 Class 6000 - Nozzle | SABSOLF2CEE o No No NA No
~= threaded 1
et LG NPS 0.75 Class 6000 - |, | SABSOLF2Ci | No No NA No
B A threaded 1
ao G NPS 0.75 Class 6000 - |, . { SABS0LF2CI |\ No No _ NIA No
threaded 1
as LG NPS0.76 Class 6000 - | . | SA-BS0LF2CI | No No  NA No
threaded 1
NPS 0.75 Class 6000 - SA-350 LF2 CI
gei LG shreaded Nozzle | No No No N/A No
S NPS 18
IR NPS 18 Giass 600
SH MANWAY 23.19 0D x £.595 Nozzle SA‘35°1 LF2CI o No No | HB ior equiv.) A350 LF2 g's"";g i
5 ' cit ol
Sy TE NPS 0.75 Class 6000 - | | SA-350LF2Cl No No No NIA No
: threaded 1
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Nozzle Summary

.  Relnforcement
oD ad =
: ;_(.'.'f‘__):_: | Nomt 'b'g'é'sgn ¢ .
e = fotmy 2] e
A | 11sa| 216 |o3819 | Yes | Yes | 25 | zosas MA | WA |oos2s | 1810
"B |1194| 216 |03819 | Yes | Yes |22262° | 2.0038 MA | A |oos25 | 1445
¢ | 708 | 1615 [ 03075 | Yes | Yes | 25 | 22808 M | N |o.0825 | 197.1
D1 | 2.25 | 04675 | 0.125 | Yes | Yes | 25 N/A NAa | A | 0.0625 | Exemps
D2 | 225 |0.4675 | 0.125 | Yes | Yes | 25 N/A NiA | Nia | 0.0625 | Exempt
“E- | 175 | 035 | 0425 | Yes { Yes | 25 N/A N/A N/A | 0.0625 | Exempt
E1 ] 2.25 [ 0.4675 | 0.125 | Yes | Yes 25 N/A NiA N/A | 00625 | Exempt
‘F2 | 225 |0.4675 | 0325 | Yes { Yes | 25 N/A na | Na o | o.0825 | Exempt
gi | 175 | 035 | 0125 | Yes |ves | 25 N/A wa | na | 00825 | Exempt
G_é 175 | 035 0125 | Yes | Yes 2.5 N/A MNIA N/A {00625 | Exempt
§§ ‘| 175 | 035 0125 | Yes | Yos 25 N/A NrA N/A ] 0.0825 | Exempt
‘G4 | 175 | 035 | 0125 | Yes | Yes | 25 N/A NiA A | 0.0625 | Exempt
“"H |e3is| 2595 |os7at | Yes | ves | 25 | 22804 NiA WA 00825 | 1119
7y {175 | 035 | 0125 | Yes | Yes | 25 NIA NiA N/A | 0.0825 | Exempt

*Head minimum thickness after forming

‘tn 7 | Nozzle thickness
Héq tn .| Nozzle thickness required per UG-45/UG-16
Nomt | Vessel wall thicknass
D_esfgn : Required vessei wzll thickness due to pressure + carrosion afiowance par UG-37
Usenft_ Local vesset wait thickness (near opening)
A | Area avaitable par UG-37, governing condition
Ar ‘1| Area required per UG-37, governing condition
.C.nr;' '} Corrosion ailowance on nozzle wall
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Thickness Summary

Gompe ?.-"'“' | Material Diameter ‘.-5“9“?;'- N‘l’:}.’.ﬂ"‘a“. Design 1 |-Tokal Corrosion,

DU identifiers R Sy | ey ]y E.
TOP-HEAD U | sasie7o | 78ID (217282 | 22062 | 22183 0.0625 1.00 | Internal
Straight Flange on TOP HEAD SA51670 | 781D 2 25 2.2843 0.0625 1.00 | Inteenal
SHELL RG s sastero | 781D 144 2.5 2.2002 0.0625 1.00 | Internal
Straight Flange gn BOTTOMHEAD | SA51670 | 781D 2 25 22903 0.0625 1.00 | Internal
BOTTOMHEAD |sasi670 | 781D |217282 | 22282 | 2.2054 0.0625 1.00 | Internal
SKIRT SA-51670 | 822510 | 3247 | 0375 | c.os88 ) 0.55 | Seismic
*Haad mirimum thickness after forming

Nominal t . " Vessel wall nomina! thickness
D_é_slgh_t SRR Required vessel thickness due to governing leading + corresion

Joint E-:

. Load

Longitudinat seam joint efficiency

governs

Interhé! -| Circumferential stress due fo internal pressure governs
Ex:tér_riél External pressure governs

Wi.r.1. _— Combined longitzdinal stress of pressure + welght + wind
S governs

Seisrﬁic_: ) Combined longitudinal siress of pressure + weight + seismic
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Weight Summary

!“

Component | Mol | Metal 1oy NSURHON | | Ploing | SPERS T 5 Surace rea
| IR RS B gt I A ‘Mew - Carroded | "New | Cofroded | ~omi i
TOP HEAD - .{ 5,024.9 4,894 115.3 100 ¢ 0 G 0 25973 | 26132 60
SHELLRG 25,338.1 | 24,7241 534.% 100 Y . 0 13,516.2 | 13,560.8 | 24,905 | 24,986.2 257
BOTTOM HEAD - { 5,005.4 | 49625 115.1 100 G 0 25873 | 2,602.8 | 25873 | 26028 61
SKIRT . -] 8704 870.4 0 ] ¢ 0 [ 0 0 0 118
BASE RING 496 496 0 Q ¢ 0 4} o] 0 0 30
TOTAL: " 7136,824.7 | 35,9469 764.3 300 1] 1] 16,103.5 | 16,163.5 |30,089.6 | 30,202.2 525
*Shells with attached nozzles have weight reduced by material cut out for opening.

Body Elanges " AR Ladders & - Tray 21 | Surface r_e:a

s et Platforms : Supports X :
; Corroded | ©- Corroded R s : : : :
TOPHEAD 1] © 0 298.8 291 0 0 0 o 0 0 4
sHELRG o] o 0 22207 | 21883 0 0 0 0 248.2 0 29
BOITOMHEAD | © 0 0 0 0 0 0 0 0 0 0
SKIRT .= o 0 0 a 0 ] 0 0 12,6 0 1
TOTAL: o 0 2,517.4 | 2,479.4 0 0 0 0 260.7 0 a5

| corrodea:

Operating Weight'(lb} 56,771 | 55,815
Empty Weight () * | 40,667 | 39,751
Test Weight (Ib). | 70,757 | 69,954
Suriace Area (ft2) | 559 -

Capacty*{US gal) =" | 3,599 | 3613

**The vesset capacity does not include
volume of nozzle, piping or other
aftachments.

fe3sel .
Vesse! Lift Waight, New (Ib) =" | 39,903
Genter of Gravity from Datum (in) - | 55,6867

Note: Vessel liff weight includes weight of
insulation supports as they are assumed to
ke shop installed.
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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

.3*1,100"1
430 psi

il

3"
1
1

pressure tic | ‘stress | pressure | during test test stress
 {(psh) 5 ks e 1

TOPHEAD (8) "5 el 1,483.08 3.05 1 1.30 22,595 34,200 No
Straight Flange on TOP HEAD .0 1,433.05 3.05 1 1.30 23,065 34,200 No
SHELLRG =~ .~ ool 1,433.05 3.05 1 1.30 23,065 34,200 No
Straight Flange onl Bdﬁom HEAD 1,433.05 3.05 1 1.30 23,065 34,200 No
BOTIOMHEAD ..~ .| 143305 3.05 1 130 22,595 34,200 No
INLET WIDIVERTER (&)~ | 1,431.78 1.78 1 1.30 25,147 51,300 No
LG @) s :5 AR 1,430.2 0.2 1 1.30 38,077 51,300 No
LG (G2) S R 1,430.2 0.2 1 1.30 38,077 51,300 No
LG@y) ] 14004 0144 1 1.30 38,075 51,300 No
LG (G4) IR Sl 1,4300044 0144 1 1.30 38,075 51,300 No
LIQUID OUTLET(C) ° o 1.433.429 3.429 1 1.30 23,272 51,300 No
LSHH (D1) - S | v4s0200 0.202 1 1.30 37,251 51,300 No
LSHH (D2) © 8 2| 1,430,202 0.202 1 1.30 37,251 51,300 No
Lt o S 1430887 0.357 1 1.30 37,2655 51,300 No
LT (F2) -:::_; o 1,430.357 0.357 1 1.30 37,265 51,300 No
MANWAY (H} 2 " ERREA 1,431,967 1.967 1 1.30 27,136 51,300 No
TEQ@ oo | yas0ser 0597 1 1.30 38,087 51,300 No
TIE) f:':-'_' o 1,430.91 091 1 1.30 38,095 51,300 No
VAPOR OUTLET (B) -7 1431.78 178 1 1.30 29,056 51,300 No
(1) TOP HEAD limits the UG-989(b) stress ratio.
(2) P stresses at nozzle openings have been estimated using the method described in Division 2 Part 4.5.
{3) 1. 5* 0.9"3, used as the basis for the maximum local primary membrane stress at the nozzle intersection P,
{4) The zero degree angular position is assumed to be up, and the test liquid height is assumed to the top- most :
flange.

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.
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Vertical field hydrostatic test based on MAWP per UG-89(b)

Gauge pressure at 70°F 1 3*MAWP*LSR

=1.3*1,100"
= 1,430 psi

e _ ) (psi)

TOPHEAD (1) 20 70 | 1431227 1.227 1 1.30 22,568 34,200 No
Straight Flarge on TOP HEAD | tastee7 1207 1 1.30 22,035 34,200 No
SHELLRG @ ., | 1436425 6.425 1 1.30 23,119 34,200 No
Straight Flange on BOTTOM HEAD | 1,436.498 6.498 1 1.30 23,120 34,200 No
BOTTOM HEAD I 1,437.201 7.201 1 1.30 22,660 34,200 No
INLET W/DIVERTER (A} 1,433.747 3.747 1 1.30 25,181 51,300 No
LG(GH) . b 143385 385 1 1.30 38,174 51,300 No
wG@2 - T 14952 5.226 1 1.30 38,210 51,300 No
La(@) el 1434874 4874 1 130 38,201 51,300 No
W@ ] 14325 . 825 i 1.30 ' 38,238 51,300 No
LQUIDOUTLET (©) | 1436278 6.278 1 130 23,318 51,300 No
LSHH (D) - 0 RSO 1,434.017 4017 1 1.30 57,350 51,300 No
LSHH (D) 1,434,522 4.522 1 130 37.363 51,300 No
LT o 1,433.85 3.85 1 1.30 37,346 51,300 No
LTFR) -~ o 1,436.26% 6.260 1 1.30 37,409 51,300 No
MANWAY () ] 146084 6.064 1 1.30 27,214 51,300 No
TEW e el g aes4s 5.145 1 1.30 " 38,208 £1,300 No
TIE) - e | va0mas 5.145 1 1.0 48,208 51,300 No
VAPOROUTLET(8) " ] 1430871 0.371 1 1.30 29,028 51,300 Na
(1) TOP HEAD limits the UG-99(b) stress ratio.

(2) P, stresses at nozzle openings have been estimated using the method described in Division 2 Patt 4.5,

(3) 1.570.9"S, used as the basis for the maximum local primary membrane stress at the nozzle intersection P,

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.

11/86



Wind Code

Elevatlon of base above grade o

-1 1.00 ft
Increase effectwe outer dlameter by {150
Wind Force Coefficient, Cf - - [0.7000
Risk Cate_gory (Table 1.5-1 )_,'f:' : [
Basic Wind Speed-v* L *1150.00 mph
Exposure category G
Wind Directionality Factor, i(d -~ :10.9500
Topographlc Factor, Kzt : ~|1.0000

Enforce min. Ioadlng of 16 psf

~Helght, h

116.9773 ft

: Yes

‘Operating,. Cofroded

7.2500 ft

: M:nlmum Dfameter,b :._ : :: Empty, Gorroded

7.2500 ft

Hydrotest New Field

7.2500 ft

Operatmg, Corroded'

34.3783 Hz

Fundamental Frequency, n,

- Empty, _Corroded

38.1890 Hz

Hydrotest New, Field

28.7008 Hz

Operating, _Corroded

0.0250

- Damping coefficient, p. Empty, Gorroded

0.0210

Hydrotest New, Field

0.0280

g, L Ty D+P+P +0.6W

Sl loeD+ PP, +0.8W

~]

Parameter Descrlptlon

1| = Dead load

= Internal or external pressure load

* | = Static head load

| = Wind load
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Wind Deflection Reports:

Qperating, Corroded

Empty. Corroded

Hydrotest. New. field

Wind Pressure Calculations

| Total Wind’

Total W : | pefiectjon
“ m by | Bottom (ibe-ty:{ 2 TOP UM
TOP HEAD 180.0014 8.73 29.0 . 0 271 239 0.0011
SHELL RG 36.0014 8.75 29.0 24,18 o 2,124 23,813 £.6009
BOTTOM HEAD (top) 32.47 8.73 29.0 . 0 2,169 24,445 0.0001
SKIRT o o 842 26.0 4008 0 2,569 30,855 0.0001

*Mement of [nertia | varies over the length of the component

“Effective (

11)

TOP HEAD .

180.0014 873 * 0 271 239 0.001
SHELLRG 0 36.0014 8.75 28,4 24.16 0 2,124 23,813 0.0008
BOTTOM _HEAD (top) 32.47 8.73 29.4 . 0 2,169 24,445 0.000%
SKIRT 0 0 842 28.4 4.006 ] 2,569 30,855 0.0001

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

TOP HEAD i

180.0014 8.73 . 0 140 0.0007
SHELLRG: " *o 36.0014 8.75 294 24.72 0 1,148 17,118 0.0006
AOTTOM HEAD ({top} 32.47 8.73 29.4 . 0 1,172 17,458 0.0001
SKIRT -0 0 8.42 29.4 4.006 0 1,391 20,926 0.0001

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

Wind Pressure (WP) Calculations

Gust Factor {G7) Caleulations

Kz =2.01* (Z/Zg)e
= 2.01 * (2/900.00)02165
gz =0.00256 * Kz * Kzt * Kd * ¥/2
= 0.00256 * Kz *.1.0000 * 0.9500 * 150.00002
= 54.7200 * Kz
WP = 0.6 * gz * G * Cf (Minimum 16 Ib/ft?)
- 0.6 * gz * G * 0.7000 (Minimum 16 Ib/ft2)
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P (psf)

| Operating | Empty | Hydrotest New | Hydrotest Corroded

150 “|0.8489)|46.45| 1755 | 1755 9.60

N.A.

N.A.

- 200..|0.0019]49.35| 1865 | 18.65 9.60

N.A.

NLA.

Design Wind Force determined from: F = Pressure * Af , where Af is the projected area.

Gust Factor Calculations

Operating. Corroded
Empty, Corroded
Hydrotest, New. field

Gust Factor Calculations: Operating, Corroded

Vessel is considered a rigid structure as n, = 34.3783 Hz 2 1 Hz.

z =max (0.607h,z.,)
- max { 0.60 * 16.9773 , 15.0000)
= 15.0000
l- =¢*(33/2)'
= 0.2000 * (33 / 15.0000) "
= 0.2281 ‘
L ="z /33)®
= 500.0000 * {15.0000 / 33)0-2000
= 427.0566
Q =Sar(1/(1 +0.63* (& + h) /L,)05%)
= Sqr(1/ (1 + 0.63 * {(7.2500 + 16.9773) / 427.0566)75))
= 0.9520
G =0925"(1+1.7%gy* L, *Q/(1+1.7*g,* 1)
=0.925* (1 + 1.7 * 3.40* 0.2281 * 0.9520) / (1 + 1.7 * 3.40 * 0.2281)
= 0.8998

Gust Factor Calculations: Empty, Corroded

Vessel is considered a rigid structure as n, = 38.1890 Hz > 1 Hz.

z =max (0.607h,Z.,)
=max (0.60 * 16.9773 , 15.0000)
= 15.0000

l- =¢*{33/z7)1"
=0.2000 * (33 /15.0000)"®
=0.2281

L =1" (' /33)®
=500.0000 * (15.0000 / 33)0-2000
= 427.0566
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Q =Sar(1/(t +0.63* ((b+h)/L,)05%)
= Sqr(1/ (1 + 0.63* ((7.2500 + 16.9773) / 427.0566)053))
= 0.9520
G =0925*(1+1.7%ge* L *Q)/(1+1.7%g," L)
= 0.925* (1 +1.7 *3.40" 0.2281 * 0.9520) / (1 + 1.7 * 3.40 * 0.2281)
=0.8998

Gust Factor Calculations: Hydrotest, New, field

Vessel is considered a rigid structure as n, = 28.7008 Hz 2 1 Hz.

z =max{0.60*h,z..,)
=max { 0.60*16.9773, 15.0000)
= 15.0000

- =c*(33/27)1
=0.2000 * (33 / 15.0000)"/6
=0.2281

L-=1*(z/33)®

- =500.0000 * {15.0000 / 33)0-2000

= 427 0566

Q =Sagr{(1/(1 +0.63"(
=8qr(1/(1 +0.863 " (
=0.9520

+ 1} /L))

(b
(7.2500 + 16.9773) / 427.0566)0-6%))

G =0925*(1+1.77g" 1 *Q) /(1 +1.7*g,*1,)
=0.925 * (1 + 1.7 * 3.40% 0.2281 * 0.9520) / (1 + 1.7 * 3.40 * 0.2281)
= 0.8998

o = 9.5000, z, = 900.00 f [Fable 26.9-1, page

256]
¢ = 0.2000, | = 500.0000, ep = 0.2000 [;_)asl:]nie 26.9-1, page
— . [Table 26.9-1, page
a = 0.1538, b” = 0.6500 256

[Table 26.9-1, page

Zin = 15.0000 ft 956
Oq = 3.40 [26.9.4 page 254]
g, =3.40 [26.9.4 page 254]
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Seismic Code

ConS|dered

Site Class _
Importance Factor, |e g - 111.2500
isﬁgg?!%Rgiponse Acceleratlon dt sh:drt. 1100.00%
Spectral Response Acceleratlon at perlod of

1500 (%), S, _ | 140.00%
_I:_i:;liorssz-nz.floglflca_non Cogfldldnt from | 3.0000
Accelerat:on based Site Coefﬂcnent, Fa 1.1000
Velocity- based Site Coefficient, F [ ::i 1.6000
Long-period Transition Perlod, T, - 112.0000
Redundancy factor, p it '_ 1.0000
Risk Category (Table 1 5-1) S

User Defined Vertlcal Acceieratlons L No

16.9773 it

nght

55,915 b

s Operatlng Corroded

Empty, Corroded

Operating, Corroded

39,751 b

0.029 sec (f = 34.4 Hz)

Fundamental _Peri_o_d_,'T

o 'Empty, Corroded

0.026 sec (f = 38.2 Hz)

The fundamental period of vibration T {above) is calculated using the Rayleigh method of approximation

T=2*PI*Sgr( {Sum(W, *y2)}/{g * Sum(W,*y,)} ), where

W, is the weight of the i lumped mass, and

y, is its defection when the system is treated as a cantilever beam.

16/86



Load comblnatlons consndered in acc_o_rc_la_nce w ' ASCE sectl
5.':D+P+F’+O7E =(1O+014SDS)D+P+P +07pOE
8, 06D+ P+P +07E ={0.6-0. 14SDS)D+ P+ P, +07pQE
S S " Parameter description
D |= Dead load
P |= Internal or external pressure load
P, | = Static head load
E = Seismic load =E,+-E, = pQg +-0.25,,0

Seismic Shear Reporis:

Operating, Corroded
Empty, Corroded
Base Shear Calculations

‘| Elevatlen of Botto Eja_stic_Modulué_E Inertia | | Seismic Shear : .Bendtng ‘Moment at
T S ‘@bove Base {in) | (108 psd) oo (i) o] ChBottem (bg) 2| o Bottem (ibf ft}
TO_P.HEAD_ SRR 180.0014 28.0 2,180 2,285
'SHEL.L RG. 36.0014 29.0 24.1588 10,102 87,488
BOTTOM HEAD {top) 32.47 20.0 . 10,197 90,476
SKIRT 0 268.0 4,008 10,764 119,122
*Moment of Inertia | varies over the 'ength of the component

mpo et 'Elevatlon of Botlom E | nertia | | Selsmic Shear at ‘Bend| g Momentat -

T p " :  above Base (in} {106 psj) (19} T Bottom {lby) =t - Bottom (lbg-1)
TGP HEAD 180.0014 29.4 * 1,961 2,055
SH_ELL RG 36.0014 29.4 24.1588 7,237 72,568
BOTTOM HEAD {{op) . 32.47 29.4 . 7,285 74,703
SKIRT ; 0 20.4 4.008 7,652 95,063

“*Moment of Inertia | varies over the length of the compenent

11.4.3: Maximum considered earthquake spectral response acceleration

The maximum considered earthquake spectral response acceleration at short period, S5
Spye =E.* 8, =1.1000"100.00/100 =1.1000
The maximum considered earthquake spectral response acceleration at 1 s period, S,

SMT =E¢f§1-

= 1.6000 * 40.00/100

= 0.6400

11.4.4: Design spectral response acceleration parameters

Design earthquake spectral response acceleration at short period, Spg

Sps =2/3*Sys =2/3*1.1000 =0.7333

Design earthquake spectral response acceleration at 1 s period, Sp;
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Sp, =2/3*8,, =2/3*0.6400 =0.4267

11.6 Seismic Design Category

The Risk Category is Ill.

From Table 11.6-1, the Seismic Design Category based on S, = 0.7333is D.
From Table 11.6-2, the Seismic Design Category based on S, = 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 ¥ Spq
=1.0+0.14*0.7333
=1.1027

Tensile Side: =0.6-0.14* 5,4
=0.6-0.14*0.7333
=0.4973

Base Shear Calculations

Operating, Corroded
Empty, Corroded

Base Shear Calculations: Operating, Corroded

Paragraph 15.4.2: T < 0.06, s0:
V=030"8S "W,
=0.30* 0.7333 * 55,914.8359 * 1.2500
= 15,376.58 Ib

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)
={0.70*1.0000 * 15,376.58
=10,763.61 b

Base Shear Calculations: Empty, Corroded

Paragraph 15.4.2: T < 0.086, s0:
V=030*8S,"W*l,
=0.30* 0.7333 * 39,751.2969 * 1.2500
=10,931.611b

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

Qg =V

E, = 0.7 * p * Qg (Only 70% of seismic load considered as per Section 2.4.1)
=0.7¢0 * 1.0000 * 10,931.61
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=7,652121b
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TOP HEAD

Component

Ellipsoidal Head

Materlal

SA-516 70 (-D p. 18, In. 37)

Attached To

SHELL RG

lmpac
__Te_s_t_e_d

PWHT

| ;'Optlmlze MDMTI
i Find. MAWP

Yes (-50°F) Yes

Yes

| Pressure: (pSI):;i

Temperatir® (°F)

Internal = -

Test horlzontal

Test vemcal

Inner Diameter =

?8"

" Head Ratio

2

1_ Mlnlmum Thlckness_._-'.§§

2.2262"

Inner

0.0625"

: 'Corros_lon

Outer

0“

Length L

'Noml_nal Thlckness 5

5,024.85

“Corroded

_T:hicknp_s_s' ny|:  Del

4,893.95

Insulation

2

lndlwdual We:ght (Ib)

Total Weight (Ib)

Insulatlon' L

Supports:“':.f'

: f'C'a:tegdr.]"/:A jc'\in'ts' 5 i

145

100

Seamless No RT

100

i-'l'.e:za'djto' _éhefl seam

Full UW-11(a) Type 1

20/86



Vincludes straight flange

Governmg condmon

internal pressure

Minimur thickness per UG-16 -~ | 0.0625" + 0.0625" = 0.125"

Design thlckness due to mternal pressure (t) |2.2183"

§1ralghtFtang governsMDMT SR | -58.9°F

K = (1/6)

M2+ (D/(2*h)?]

Corroded | K = (1/8)*[2 + (78.125 / (2"19.5625))2] |0.9979

New

= (1/6)*2 + (787 (2*19.5))3] 1

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

t

P*D*K / (2*S*E - 0.2*P) + Corrosion
1,100*78.125%0.997872 / (2*20,000*1 - 0.2*1,100) + 0.0625
2.2182"

% Extreme fiber elongation - UCS-79(d)

EFE

il

1l

1l

(75*t/ RY)*(1 - R/ Ry)
(75*2.5/ 14.51)(1 - 14.51 / o)
12.9221%
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. Component

Straight Flange on TOP HEAD

Cylinder

. Material

dmpact |y
o Tested .

SA-516 70 (II-D p. 18, In. 37)

| Optimize MDMT/

- Find MAWP.

No

Yas

No

Yes (-50°F)

 Design |
‘| Pressure (psi)

. Design -
- Temperature {°F)

Internal .-

1,100

150

" Test horizontal .

"-:':;Test vertical

. Inner Diameter

78l!

i Length

2"

" Nominal Thlckness

25"

- Inner -

0.0625"

Corrosion :: SRS
ot OQuter

Corroded

- . Insulation 7

12

(i) | Individual Weight (1o)

Total Weight (Ib)

.. Insulation 17

" Supports

. Longitudinal seam -

0

Seamless No RT

0

'Botiom Circumferential
Loseam

Full Uw-11(a) Type 1
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Governing condition SRR Internal pressure

Minimum thlcknessper ug-is - . © " |0.0625" + 0.0625" = 0.125"

Des:gn thlckness due to |nternal pressure (t) 2.2843"

Demgn thzckness due 10 comblned Ioadlngs + corrosnon 10.9493"
FlatedMDMT R _ ©1-58.9 °F

Material impact test temperature per UG-84 = -50°F
t,=1,100*39.0625 / (20,0001 - 0.6"1,100) = 2.2218"
Stress ratio =t *E"/ (t, - ©) = 2.2218"1 / (2.5 - 0.0625) = 0.9115
UCS-66(1) reduction in MDMT, T from Fig UCS-66.1 = 8.9°F
| MDMT = MaX(Typpact - Tas -165] = max{ 50 - 8.9, -165] = | -58.9°F
Design MDMT of -50°F is accepiable.

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

t P*R / (S"E - 0.60“P} + Corrosion
1,100*39.0625 / (20,000%1.00 - 0.60*1 100) + 0.0625

= 2.2843"

% Extreme fiber elongation - UCS-79(d)

EFE= (50°t/R)*(1 - R,/ R,)
(50*2.5 / 40.25)*(1 - 40.25 / o)
3.1056%

The extreme fiber elongation does not exceed 5%.
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. Conditign " UG-23 Siress || Temperature( Req'd Thk Due to -
S : Increase { psl RRRS,
:.::' St ; SG L
Operating, Hot & Corroded 1100 | 20,000 | 17,295 150 0.0625 Wind 0.8866 0.8862
S T Seismic 0.6868 0.8859
Operating, Hot & New 1100 20,000 | 17,30¢ 150 0 Wind 08851 0.8847
e . Seismic 0.8854 0.8844
Hot Shut Down, Coreaded 0 20,000 | 17,295 150 0025 | Vind 0.0008 o.001
S S Seismic 0.0002 0.0014
Hot Shut Down, New 0 20,000 | 17,301 150 0 Wind 0.0006 o001t
S o Selsmic 0.0002 0.0014
Empty, Gorroded -~ 0 20,000 | 17,295 70 0.0625 Wind 0.00c6 0.a01
: . Seismic 0.0003 0.0013
Empty, New 0 20,000 | 17,301 70 0 Wind 0.0008 0.0011
o P : Selsmic 0.0003 0.0014
Hot Shiit Down, Gorroded, Weight ,

& Bosantre Mosonts Oy : o 20,000 | 17,285 150 00625 | Weight 0.6012 0.0012
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- ‘Component

SHELL RG

Cylinder

. Material

Normalized

SA-516 70 (II-D p. 18, In. 37)
_ Find MAWP

Flne Grain

Yes

Nc

© Design |

150

2.82 78 1

- Test hc'ori_zontal' e

3.056 84.5 1

! Test vertical - -

R “Inner Diameter =~

6.43 178 1

7851

0 Length

144"

" Nominal Thickness e

2.5"

“lnner

0.0625"

Corrosion

~ Outer - -

Oll

Weight (Ib)

New

25,338.07 2,978.72

" Comoded

24,724 12 2,988.27

Insulation. -

2 12 534.07

Spacingln) | indvidual Waigh (5) | Total Weight 05

" Supports .

. nsulation

Longitudinal seam

145 100 100

Full UW-11(a) Type 1

seam

 Top Clrcumferentlal '

Full UW-11(a) Type 1

Full UW-11(a) Type 1
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Bottom Circumferential
: ©. seam

Governing condition .~ |

{ Internal pressure

animum_ th‘ickneés_ per UG-16. ; 5 =

1 0.0825" + 0.0625" = 0.125"

- 2.2902

Design thickness due to internal pressure (t) |
D_ési'g;:fi thicknesé due to combin_ed: loadings + co'rrosior_a 1 0.8554"
Rated MDMT -~ - e U s g oF

Material impact test temperature per UG-84 =

50°F

t, = 1,102.82"39.0625 / (20,000*1 - 0.6*1,102.82) = 2.2276"
Stress ratio = {,*E"/ (t, - ¢) = 2.2276*1 / (2.5 - 0.0625} = 0.9139
UCS-66(i) reduction in MDMT, T from Fig UCS-66.1 = 8.6°F
MDMT = max[Tj,,aq - Tr: -155] = max[ -50 - 8.6, -1565] = -b8.6°F
Design MDMT of -50°F is acceptable.
Design thickness, {at 150 °F) UG-27(c){1)
t P*R/ (5*E - 0.60*P) + Corrosion :
1,102.82*39.0625 / (20,000*1.00 - 0.60*1,102.82) + 0.0625

2.2902"

% Extreme fiber elongation - UCS-79(d)

EFE =  (50%/R)*(1 - R,/R,)
(50*2.5 / 40.25)*(1 - 40.25 / oo)

3.1056%

il

il

il

The extreme fiber elongation does not exceed 5%.
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_.Slress Before
:| T UG-23 Stress .

Témbe.rai#re {

Corrosion G-

Req'd Thk Due to

-Heq'd Thk Dueto

RN 7 AR ISR |
| increase (psiy | - °F B spelenn)
N N

Operating, Hot & Corroded - 1160 | 20,000 | 47,295 150 0.025 Wind o.a881 08793
TR Selsmic 0.8929 0.8725
Operating, Hot & New 1,100 | 20,000 | 17.301 150 0 Wind 08845 08777
RN S Seismic 0.8916 0.8707
Hot Shut Dawn, Gorraded 0 20,000 | 17,295 150 0.0625 Wind 0.0 0.009
: ’ B Seismic 0.0059 0.0169
Hot Shut Down, New 0 20,000 | 17,301 150 0 Wind 0001 0.00%2
ST Selsmic 0.006 0.0172
Emply, Corroded - 0 20,000 | 17,295 70 0.0825 Wind 0-0011 0.009
P Seismic 0.0044 0.0152
Emply, New | 0 20,000 | 17,301 70 0 Wind 0.0011 0.0092
o : ] Seismic 0.0045 0.0185
Hot Shut Down, Garroded, Weight, 0 20,000 | 17,285 150 0.0625 | Weight £.0063 0.0088

& Eccentric Moments Only
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Straight Flange on BOTTOM HEAD

“ Component. . -

Cylinder

S Material

Tieat.
 Tested

Fine Grain
- Practice

SA-516 70 (II-D p. 18, In. 37)
e e

21 Find MAWP .

Yes (-50°F) Yes

No

Yes

No

| pressure (psi) |

Desion

. Design
-Temperature (°F) .. |

"~ Design
MDMT(°F)

150

-50

80

84.5

78"

2“

25"

0.0625"

" Comoded

_“Insulation =7

12

| Spacing(in)

Individual Weight (Ib) | Total Weight (Ib)

" lnsulation -
sl Supports:

B “Longitudinal seam

0

0

Seamiess No RT

0

Top Circumferential
P Mmoo

Fult UW-11(a) Type 1
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'Governmg cond:tlon

" | Internal pressure

Minimum thlckness per UG-16

10.0625" + 0.0625" = 0.125"

‘Design thickness due to EnternaE pr‘essuré (f) 2.2903"
D331gn th[ckness due to combined [oadlngs + corrosion | 0.8556"
Rated MDMT . R |-58.6 °F

Material impact test temperature per UG-84 =

-50°F

t =1,102.89*39.0625 / (20,0001 - 0.671,102.89) =

2.2278"

Stress ratio = t*E" / (t, - ¢) = 2.2278™1 / (2.5 - 0.0625) =

0.914

UCS-66(i) reduction in MDMT, Ty, from Fig UCS-66.1 =

8.6°F

MDMT = max|T,

impact ~

Tr -165] =max[-50 - 8.6 , -155] =

-68.6°F

Design MDMT of -50°F is acceptable.

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

t P*R / (S*E - 0.60"P) + Corrosion

2.2903"
% Extreme fiber elongation - UCS-79(d)

EFE

1l

(50*/R)*(1 - R/ Ry)
(50*2.5 / 40.25)*(1 - 40.25 / c0)
3.1056%

1l

1l

The extreme fiber elongation does not exceed 5%.

1,102.89*39.0625 / {20,000%1.00 - 0.60*1,102.89) + 0.0625
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; owabi' :
i o 1 Stress Before ; PR, RIS B
Conditian Pressute P (| Ua2aswess | Tempeaiure( ) Comeson @
FRRREN =it Ingrease (psi) o o :
sy ] s
Operating, Hot & Corroded - 1,100 |20,000 | 17,265 150 . ooezs | Wind 0.8861 oB7%2
TR o Seismic 0.8931 0.8722
Operating; Hot. & New 1,100 {20,000 | 17,301 £50 0 Wind 08846 08776
e Seismic 0.8918 0.8706
Hot Shut Down, Garraded 0 20,000 § 17,295 150 0.0625 Wind goom 90091
: S Seisrmic 0.006 0.0171
Hot Shut Dow, New 0 20,000 { 17,301 150 0 Wind 0.0611 0.0093
e Seismic 0.0061 0.0175
Empty, Corroded - 0 20,000 | 17,295 70 0.0625 Wind 0.0011 0.0091
T Seismic 0.0045 ~ 0.0154
Evtty, Now 2511 o 20,000 | 17,301 70 o Wind 0.0011 0.0093
S T Selsmic 0.0046 0.0157
Hot Shut Down, Gorroded, Welght
& Ecosntrc Moments Orly 0 20,000 | 17,265 150 00625 | Weight 0.0064 0.0089
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‘Component

BOTTOM HEAD

Ellipscidal Head

3..:"-';Mater_ial' RO

SA-516 70 (II-D p. 18, In. 37)

“~'Attached To

2¢t | Normatized |

SHELL RG

Yes

. Operating

3.69 99.5625

0 Test ﬁﬁriion_t_él

3.05 84.5

©Testvertical -

"' "Inner Diameter .

7.2 199.5

78"

" hesdrato

2

2.2262"

~ Minimum Thickness

~ Inner

0.0625"

Corrosion |

T Lengtil,

“Nominal Thickness t,;

: '-'f.'('lorrode'd -

Thickness (in)’

2

- Insulation- .

“Soscngin |

Individual Weight (Ib) | Total Weight (Ib) -

i Insulation
- Supporis

Category A iointé o

145 100

Seamless No RT
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‘Head

to shell seam Full UW-11(a) Type 1

1 inciudes straight flange

Governing condition - ©

| internal pressure

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

Design thickness dus to.internal pressure () | 2.2254"

Stra[ght Flangé'gozﬂ'é'ms'MDMT: S T.B8.8°F

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

Corroded | K = (1/6)]2 + (78.125 / (2*19.5625))2] | 0.9979

New

K=(1/6)"[2 + (787 (2*19.5))3] 1

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

t

P*D*K / (2*S*E - 0.2*P) + Corrosion
1,103.59*78.125%0.997872 / (2*20,000*1 - 0.2*1,103.59) + 0.0625
2.22563"

% Extreme fiber elongation - UCS-79(d)

EFE

il

n

il

(75*/ Ry*(1 - R,/ R,)
(75*2.5/ 14.51)*(1 - 14.51 / o)
12.9221%
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Support Skirt

internal

Component
- Material SA-516 70 (11-D p. 18, In. 37)
. Skirtis AﬁachedzToﬁ_ZI iR BOTTOM HEAD
. Skint Aitachmehtmdf.fSét R

3.5314" down from the top seam

lnner D[ameter _ - Top — 6225

o[ Botttom 5:.: 82.25"

Length (mcludes base rmg thlckness) 32.47"

' Nomlnal Thlckness ‘. 0.375"
Inner 0"

Co_rro_s_wn

.: Outer

ew - hai

OII

870.361b

Corroded i

870.36 Ib

0.55

Bottom

0.8

Sk|rt desu_:m thickness, Iargest of the followmg + corrosion = 0.0588 in

The governing condition is due to seismic, compressive stress at the base, operating & new.

The skirt thickness of 0.375 in is adequaie.




§ ? | Temperatire.

: Loeatlgn ] b ] S(psh)
| operating, corroded Tensite tep 850 8,676.92 19027 0.0082
Compressive bettom 753.35 0.0326
Wm.d 1 operating, new Tensile top §50 8,676.92 -144.83 0.0084
0 Compressive bettom 762.86 0.033
empty, corroded Tensila top 70 12,736.46 9064 0.0027
Compressive boitom 587.3 0.0173
: B ermply, new Tensile top 70 12,736.46 -95.56 0.0028
Comgpressive bottom 597.42 0.0176
test, new Tensile top 70 12,796 46 -323.45 0.0095
Compressive bottom 846.56 0.0249
- - | operating, corraded Tensile bottom 650 18,800 534.81 06107
Compressive 8,676.92 1,338.57 0.0579
Seis..__r.‘n.i.c. operating, new Tensile bottom 650 18,800 544.7 0.0109
Compressive 8,676.92 1,360.85 0.0588
empty, carroded Tensile battomn o 20,000 458.56 0.0086
Compressive 12,736.46 | 1,011.89 0.0298
emply, new Tensile botiom 70 20,000 468.48 0.0083
Compressive 12,736.45 | 1,034.88 0.0305

Loading due to seismic, operating & new

Tensile side

Required thickness, tensile stress at base:

t = -{0.6-0.14*S,g)*W / (n*D*S;'E) + 48*M / {n*D?>*SE)
(0.6 - 0.14*0.7333)*56,262.03 / (r*82.625"18,8000.8) + 48*121,180.1 / (1*82.6252*18,800*0.8)

0.0109 in

Il

Required thickness, tenslle stress at the top:

t

Il

(0.6 - 0.14*S,)*W, / (T*D,*S,'E) + 48"M, / (x*D2*S,*E)

-{0.6 - 0.14*0.7333)*55,391.67 / (n*82.625*18,800%0.55) + 48*91,649 / (x*82.625°*18,800*0.55)
= 0.0096 in

Compressive side

Required thickness, compressive stress at base:

t = (1+0.14"S "W / (R*D*S,'E,) + 48*M / (n*D2*S *E,)
(1 +0.14*0.7333)*56,262.03 / (1*82.6258,677*1) + 48*121,180.1 / (n*82.625"8,677*1)

0.0588 in
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Required thickness, compressive stress at the top:

Il

t o= (1+0.14"Spe)*W, / ("D,*S,'E,) + 48"M, / (n*DZ*S,'E,)
(1 + 0.14*0.7333)*55,391.67 / (n*82.625"8,677*1) + 4891,649 / (n*82.6252"8,677"1)

0.0508 in

Il
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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 "com'p'ress”i\.:'e sirengih BE 1,658 psi
Concrete ultlmate 28 day strength 3,000 psi
Bolt cnrc[e, BC _ 88"
Base plate mner d:ameter D, o 78"
Base plate outer dlameter D 93"
Base plate th|ckness, tb 0.875"

Material =~ -

Allowable stress, S,

20,000 psi

Bol_.t size andtype SRR 1" series 8 threaded
Number of bolts, N | 8
Corrosuon allowance (appiled to root radlus) - o"

Anchor bolt clearance B o G 0.375"

Bolt root area (corroded), \ 0.55 in2
Dlameter of anchor bolt holes, d 1.375"

Initial bolt preioad i 0% {0 psi)
Boltat0° SR No
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| "?q-. Ba:?) N (r;) bo‘i't"%ea ; P513:
"‘)\?ind; operating, correded | 2,568.9 30,855 | 55,914.8 010.3735 37.2
‘Wind || operating,new | 2,568.9| 30,974.9 | 56,770.6 0|0.3758| 37.66
‘Wind | emply.comoded | 2,568.9| 30,855 |39,751.3 0]03305] 29.13
Wind emply, new 2,568.9 | 30,974.9 | 40,667.1 0]0.3333] 29.62
wiid | tostnew 1,390.9 | 20,925.7 | 70,756.7 0]03951| 41.63
seismic | operatng, coroded | 10,763.6 | 119,122 | 55,914.8 | 0.2323 | 0.7263 | 140,65
sefsmic | operating.new | 10,928.3 | 121,180.1 | 56,770.6 | 0.2367 | 0.7325 | 143.08
Seismié empty, corroded 7,652.1| 95,062.9|39,751.3|0.2005|0.6477| 111.86
Selemic | empty, new 7,828.4] 97,176.7 | 40,667.1 | 0.2049 | 0.6548 | 114.35

Anchor bolt load (governing)

= -(0.6 - 0.14*Sg)*W / N + 48 * M/ (N*BC) |
-(0.6 - 0.14*0.7333)"56,770.58 / 8 + 48 * 121,180.1 / (8*88)
= 4,733.04 I,

P

Required area per bolt = P / S, = §.2367 in®

The area provided (0.551 in?) by the specified anchor bolt is adequate.
Support calculations (Jawad & Farr chapter 12, governing}
Base plate width, t: 7.5 in

Average base plate diameter, d: 85.5 in

Base plate elastic modulus, E;:  29.0E+06psi

Base plate yield stress, S 38,000 psi

E, = 57,000"Sqr(3,000) = 3,122,019 psi

n=EJE, =29.0E+06 /3,122,019 = 9.2889

t,=(N*A.}/ (n*d)

= (8*0.551) / (n*85.5)

=0.0164in

From table 12.4 for k = 0.283685:

K, =2.4774,
L, = 18.4882,

K, =1.4651
L, = 47.4985, 3%

Total tensile force on bolting

(12°M - (0.6 - 0.14*S )™ W *(L, + L)) / (Lp + Ly)

{(12*121,180.1 - (0.6 - 0.14°0.7333)*56,770.58 *(18.4882 + 19.231)) / (47.4955 + 19.231}
5,

T
=5,832.81 I,
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Tensile stress in bolts use the larger of {; or bolt preload = 0 psi

f,=T/(t,*(d/2)*K,)
—5,832.81 /(0.0164 * (85.5/ 2) * 2.4774)
= 3,356 psi

Total compressive load on foundation

C, =T+ (1 +0.14*S,5)"W + Bolt Preload
= 5,832.81 + (1 + 0.14*0.7333)*56,770.58 + 0
= 68,431.84 Ib,

Foundation bearing stress

f,= G,/ ({(t, - t) + n*)"(d/ 2)*K,)
= 68,431.84 /{((7.5 - 0.0164) + 9.2889*0.0164)*(85.5 / 2)*1.4651)
= 143 psi

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

17 (1 +1,/ (")
/(1 + 3,356 / (9.2889*143))
2

k
= 0.283685

;
0.
Base plate required thickness (governing)
t = (37127 5,)°°

= (3*143*52/ 20,000)%5

={Q.7325in

The base plate thickness is satisfactory.
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INLET W/DIVERTER (A)

Z.EBUH\L

?;T i

— 1.3750

“I SHELL RG

Orsentatlon

270°

Nozzle cen_ter line offset t'o__d.atum'li'ne R D

Z.. 66"

End of nozzle to shell center i

BE 51 .5"

Passes through a Category Ajoint =~

Access opening .. SN

| No

o

Material speci'f'ic'ation R

| sA-350 LF2 Gl 1 (11D p. 18, In. 28)

Insnde dlameter, new

17.62"

Wall thlckness,

216"

11.565"

Minimum wailthnckness .

Corrosnon allowance

{0.0825"

Pro;ectlon avalIabIe outSIde vessel Lpr o

o 7.568"

Heavy barrel length th SR E

] 5.8365"

11.5"

-

2.5"

Local vessel mlnlmum thlckness :

qumd static head mcluded

o4 psi

Longltudmal jomt efficlency

Inner fillet, Leg,,

._.1

0.375"
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Lower fillet, Leg,, - ... 7 o.375"

Nt.)z“zlie.:tb: vessel groove 'J\feld: T R o2

Description - - . | NPS 8 Class 600 FVC HB A350 LF2 CI.1 (Nut Relief)

Bolt Material |~ | SA-193 B7 Bolt <= 2 1/2 (1D p. 344, In. 31)
Blind included ~ | No
Rated MDMT & | -55°F

Liquid static head | 0 psi

MAWP rating ~ © | 1,420 psi @ 150°F

MAPrating 1,480 psi @ 70°F

Hydrotest rating . | 2,225 psi @ 70°F

F’W'H':I‘.pérforﬁed | Yes

Impact Tested

Flange is impact tested per material specification to -50°F.
UCS-66(i) reduction of 25.7°F applied (ratio = 0.7432).
Bolts rated MDMT per Fig UCS-86 note {c) = -55°F

Impact test temperature per material specification =
t,=1,100.14*3.8725/ (20,0001 - 0.6"1,100.14) = 0.2203"
Stress ratio =t *E"/ (t, - ¢) = 0.2203*1/ (2.16 - 0.0625) = 0.105
Stress ratio = 0.35, MDMT per UCS-66(b)(3) = -155°F
MDMT = min[T;pnae = Tucs-seig » -1551 = min[-50 - 5, -155] = -155°F
Material is exempt from impact testing at the Design MDMT of -50°F.

Impact test temperature per material specification = -50°F
t.=1,100.14*3.8725/ (20,000*1 - 0.6*1,100.14) = 0.2203"
Stress ratio = t*E" / (1, - ¢) = 0.2203*1 / (1.565 - 0.0625) = 0.1466
Stress ratio < 0.35, MDMT per UCS-66(b)(3) = -155°F
MDMT = min{T; 00 - Tucs.esig » -1951 = min[-50 - 5, -155] = -185°F
Material is exempt from impact testing at the Design MDMT of -50°F.
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Reinforcement Calculations for Internal Pressure

AT A
‘required available

welds

17.2097 | 27.7141

- 10.2222 [ 0.3819 | 1.585

{b)(1)

Required weld -

' R Actual weld PRI
o Weld de-smjlpﬂ-m”-' throat size (i) .| throat slze {in} Statye, o
Nozzle to she fillet {Lega1) 0.25 0.2625 weld size is adequate
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VAPOR OUTLET (B)

Note: Per UW-16({b} minimum ms:de corner radius r, = min [1 /4", 0.126in] = 0.125 in

Locatedon = = .| TOP HEAD
:Orientati:on': 0°

End of nozzle to datum Ilne . 166
Calculated as hillside “INo
Distance to head center, R : o

Passes through a Category A joint .~ . “INo

Material specification 7 |8A-350 LF2 CI 1 (i-D p. 18, In. 28)
Inside diameter, new |72

Wall tmckness,t - | 2.16"

Minimum wall thickness N R

Corrosion allowance - i | 0.0625"

-Prdjébt;on available outside vessel Lpr o 5.3:325%- 8.0628"

Heavy barrel length Lyt ol 3gesr

'Pro;ect:on avallable outSIde vessel to flange face, Lf {10.5028"

Local ves_sel _mmlmum thlckness | 2.2082"

i_lqu:d statlc head mcluded e o psi

'i.ongltudlnal jomt efﬂmency 4§

Inner fillet, Leg,,

i 1

o 0.875"
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Nozzle to vessel grooveweld ~ = - |2.2262"

Description NPS 8 Class 600 FVC HB A350 LF2 Cl.1 (Nut Relief)
Bolt Material - | SA-193 B7 Bolt <=2 1/2 (II-D p. 344, In. 31)

Blind included " © |No
Rated MDMT = |-55°F

Liquid static head |0 psi
MAWP rating "~ |1,420 psi @ 150°F
MAP rating - = |1,480 psi @ 70°F

Hydrotest rating | 2,225 psi @ 70°F
PWHT performed | Yes

ct' Tested - |No

Impa

Flange is impact tested per material specification to -50°F.
UGS-66(i) reduction of 25.7°F applied (ratic = 0.7432).
Bolts rated MDMT per Fig UCS-66 note (c) = -55°F

Impact test temperature per material specification = -50°F
t. = 1,100*3.8725 / (20,000*1 - 0.671,100) = 0.2203"
Stress ratio = t,*E"/ (t, - ¢) = 0.2203*1 / (2.16 - 0.0625) = 0.105
Stress ratio < 0.35, MDMT per UCS-66(b)(3) = -155°F
MDMT = min[T, .0 - Tucsserg + ~159] = min[-50 - 5, -155] = ~155°F
Material is exempt from impact testing at the Design MDMT of -50°F.

Impact test temperature per material specification = -50°F
t.=1,1003.8725/(20,000"1 - 0.6"1,100) = 0.2203"
Stress ratio = t*E" / {t, - ¢) = 0.2203"1 / (1.565 - 0.0625) = 0.1466
Stress ratio < 0.35, MDMT per UCS-66(b)(3) = -155°F
MDMT = min[T a0~ Tucs ss(g) » ~195] = min[-50 - 5, -155] = -155°F
Material is exempt from impact testing at the Design MDMT of -50°F.
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Reinforcement Calculations for Internal Pressure

" equired :| available A1 oA AL AS L atds . trﬁqq' : tmlo
15.0851 | 21.7234 | 1.8957 | 19.6871 | - | -- | 0.1406 | 0.3819 | 1.565

S R Required weid | “Actual weld PRI
. Weld description | 4oz size (in) | throatsize (iny [ o - S
Nozzie to shell fillet (Leg41) 0.25 0.2625 weld size is adequate
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LIQUID OUTLET (C)

| SHELL RG

Located on’

Orien't'at'io'n" e _ 1800
Nozzle center Iine offset to datum Ilne s | -6"
End of nozzle to shell center = 495"
Passes through a Category A joiht i ~INo

Access openlng

. |No
Materlal specuﬂcation QR SA-350 LF2 Cl 1 (Il-D p. 18, In. 28)
|nsnde dlameter new et ilse3
Wali thlckness, n' G | 1.615"
Mmlmum wall thlckness 1.085"
Corros;on allowance : 0.0625"
Prolectlon avarlable outSIde vessel Lpr £ 6.25"
'Heavy barrel length, th ST | 4.824"
Internal prolection h 1.5"

Prolectlon ava:lable outsu!e vesse! to flange face, Lf.|8"

Local vessel minimum. thlckness i 2.5"
Liquid static head included - - |2.67psi
Longltudmal jomt efficiency o o

Inner fillet, Leg,; .o ii

0.375"
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Lower fillet, Leg,,

“10.375"

Nozzle to vessel groove weld

2.5“

UGS-66(i) reduction of 25.5°F applied {ratio = 0.745).
Bolis rated MDMT per Fig UCS-66 note (¢} = -b5°F

Flange is impact tested per material specification to -50°F,

Description ~|NPS 4 Class 600 FVG HB A350 LF2 G.1 (Nut Relief)
Bolt Material | SA-193 B7 Bolt <=2 1/2 (Il-D p. 344, In. 31)

Blind included | No

Rated MDMT -~ |-55°F

Liquid static head |2.6 psi

MAWP rating | 1,420 psi @ 150°F

MAPrating = |1,480 psi @ 70°F

Hydrofesft _I‘a.t_i_.l':lg. ] 2,225 psi @ 70°F

PWHT performed - | Yes

Irhpact Tested o No

Impact test temperature per material specification =

t, =1,102.67*1.9775/ (20,0001 - 0.6"1,102.67) = ' 0.1128"
Stress ratio = t,"E" / {t, - ¢} = 0.1128*1 / (1.615 - 0.0625) = 0.0726
Stress ratio £ 0.35, MDMT per UCS-66(b)(3) = -155°F
MDMT = min[T;ppac - Tucs.esigy » ~1551 = min[-50 - 5, -155] = -155°F

Material is exempt from impact testing at the Design MDMT of -50°F.

Impact test temperature per material specification = -50°F
t =1,102.67*1.9775/ (20,000"1 - 0.6*1,102.67) = 0.1128"
Stress ratio = t*E" / (t, - ¢} = 0.1128"1 / (1.085 - 0.0625) = 0.1103
Stress ratio < 0.35, MDMT per UCS-66(b){(3} = -155°F
MDMT = min[T, a0~ Tucs.ssig » -1551 = min[-50 - 5, -165] = -155°F
Material is exempt from impact testing at the Design MDMT of -50°F,
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Reinforcement Calculations for Internal Pressure

A A
required available

A ¢

‘welds

8.8091 | 17.3589 | 1.6772

- 10.2222 | 0.3075

© ‘Weld desctiption

'Required weld
throat size (In):

Actual weld :
throat size (in)

S ZStau'ls

Nozzle to shell fillet {Leg41)

0.25

0.2625

weld size is adequate
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Z.SI}I]I]JL

LSHH (D1)

T

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

| SHELL RG

Lt:-).c:a'téd on i

Orientation .~ 15°
Nozzle center line offset to datum line :.j 155.375"
End of nozzle to shell center -~ .| 455"
Passes through a Category A |oi'nt. No

Descrlptlon

:INPS 1 Class 6000 - threaded

Access openlng .| No

Materla! spec;flcauoh R | SA-350 LF2 Cl 1 (II-D p. 18, In. 28)
Insnde dlameter new .l < 1.315"

Nominal wall thickness '~ |0.4675"

Corros;on allowance o 0.0625"

Pro;ectlon a'v'azlable outS|de vessel, Lpr 4"

Local vessel mmlmum thlckness 125

Ll_quld stat:c_head included - B :'i'_ 0.41 psi

Long.:ifh:;_.lina'i joint efficiency S

Inner fillet, Leg, .

“1o.375"
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Impact test temperature per material specification = -50°F
t = 1,100.41*0.72 / (20,000*1 - 0.6"1,100.41) = 0.041"
Stress ratio = t,*E"/ (t,, - ¢) = 0.04171 / {0.4675 - 0.0625) = 0.1012
Siress ratio < 0.35, MDMT per UCS-66(b)}(3) = -1B5°F
MDMT = min[Tia0 - Tucs-ssig) » ~199] = min[-60 - &, -155] = -165°F
Material is exempt from impact testing at the Design MDMT of -50°F.

Reinforcement Calculations for Internal Pressure

A oA : A ¥
required | available A? Az | As | A5 | yeigs | trea  min

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

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

| Required weld | Actual weld

i Welddescription -4 g ok cize (in) | throat size (in) . Status -
Nozzle to shell fillet (Leg41) 0.25 0.2625 weld size is adequate

This opening does not require reinforcement per UG-36(c}{3)(a)
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LSHH (B2)

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

Descri'pt'iorzn 5

| NPS 1 Class 6000 - threaded

Locatedon = .. . SHELL RG
Orientation -~ . |15
Nozzle center Iine ofiset to datum Ime ; ' 41.375"
End of nozzle to shell center .~~~ {455
PassesthroughaCategorijomt No

Access opemng

No

Materlal spemflcatlon

SA-350 LF2 CI 1 {II-D p. 18, In. 28)

Inside diameter, new " .

1.315"

“|o.4675"

Inner fillet, Leg,,

Nominal wall thickness _

_Corrosmn allowance B K _.::_ 0.0625"
.Pro;ection avaﬂable outSide vessel Lpr' 4"

Locai vessel mInlmum thlckness 2.5" _
quwd static head lncluded 0.91 psi
Longlt_udma_l ;omt efflc_:lency R 11

1 {o.375"
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impact test temperature per material specification = -50°F
t,=1,100.91*0.72/(20,000*1 - 0.6*1,100.91) = 0.041"
Stress ratio = t*E" / (t, - ¢} = 0.041*1/ (0.4675 - 0.0625) = 0.1012
Stress ratio < 0.35, MDMT per UCS-66(b)(3) = -155°F
MDMT = min{T,, 00 - Tucs-esig » ~1951 = min[-50 - 5, -155] = -155°F
Material is exempt from impact testing at the Design MDMT of -50°F.

Reinforcement Calculations for Internal Pressure

A A N e : e
required | available - Ay |-Az A3 | A5 b igs | frea __tn:1in
This nozzle is exernpt from area
calculations per UG-36(c)(3)(a) 0.125 | 0.4675

The nozzle is exempt from weld strength calculations per UW-15(b}(2)

Weld 'l Required weld | ‘Actual weld Ao B
. Weld descriptian "} throat size {in} | throat size {in} | - Status -
Nozzle to shell fillet (Lag4q) 0.25 0.2625 weld size is adequale

This opening does not require reinforcement per UG-36(c})(3)(a)
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2.5[][][]\24

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

Descrlption :

Located on: - | SHELL RG
Orientation, o 3000
Ndzz'le:cente_r: l_iné offset to datum 'i_iﬁ.e_ |24

End of nozzle to shell center =~ = [ 455"
Passes through a Category A joint | No

NPS 0.75 Class 6000 - threaded

Inner fillet, Leg;, -

Access openlng 5 . SR {No

Material speclflcatlon oo gABB0LF2 CH (D p. 18, In. 28)
Insade dlameter, new : "; 1.05"

Nommal wall thlckness S E *10.35"

Corrosmn allowance R .1 0.0625"

Pro;ectlon available outs:de vessei Lpr 14"

Local vessel m:mmum thlckness las

Liquid static head included - [ 1.54 psi

Longitudinal joint efﬂcxency 11

loars
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Impact test temperature per material specification = -50°F
t,=1,101.54*0.5875/ (20,000"1 - 0.671,101.54) = 0.0335"
Stress ratio =t *E" / (1, - ¢) = 0.0335*1 / {0.35 - 0.0625) = 0.1164
Stress ratio < 0.35, MDMT per UCS-66(b)(3) = -155°F
MDMT = min[T, a0 - Tucsssig + ~155] = min{-50 - 5, -155] = -155°F
Material is exempt from impact testing at the Design MDMT of -50°F,

Reinforcement Caiculations for Internal Pressure

_ForP.=1,101.54 psi @ 150 °F

required | avallable A Az A3 As welds treq tmin -

This nozzle is exempt from area

calculations per UG-36(c)(3)(a) 0.12510.35

The nozzle is exempt from weld strength calculations per UW-15

(b)(2)

- o 0] Required weld | Actual weld: P
. Weld description - |yt size (in) | throat size (in) Status_
Nozzle to shell filiet {L.ega1) 0.2012 0.2625 weld size Is adequate

This opening does not require reinforcement per UG-36(c)}(3)(a)
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2.5[]1][]le

LT (F1)

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

Located on' '

7| SHELL RG

Description o

Orlenta’slon _____ 3300
Nozzle center line offset to datum line .| 60"
End of nozzle to shell center P
Passe_s through a Cat_egory A jomt e No

NPS 1 Class 6000 - threaded

Access openmg e

No

Materlal spemﬂcatlon

| sA-350 LF2 C1 1 (I-D p. 18, In. 28)

Insnde dlameter, new = 1.315"
Nominal wall thlckness “|0.4675"
-Corrosnon allowance - __-':.1-;.-: 1 o.0625"
Pro;ectlon avaliable outs:de vessel Lpr:'.' 4"
Local vessel mmlmum thlckness e PYT
quuid static head mcluded S |o24 psi

innér i et,-l...r-.'g41 T

- 10.375"
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Impact test temperature per matetial specification =

-50°F

MDMT = Min[T,ypet - Tuos-esig » -155] = min[-50 - 5, -166] =

t =1,100.24*0.72/ (20,000"1 - 0.61,100.24) = 0.041"

Stress ratio = t,"E" / (t, - c) = 0.041*1 / (0.4675 - 0.0625) = 0.1011

Stress ratio < 0.35, MDMT per UCS-66{b){3) = -155°F
' -155°F

Material is exempt from impact testing at the Design MDMT of -50°F.

Reinforcement Calculations for Internal Pressure

T e T 1 T &
Tequired | avallable A Az:; Aa | As

This nozzle is exempt from area
calculations per UG-36(c)(3)(a) 0.125 | 0.4675

(b)(=)

P e penuired wetd | - Actual weld T g
L Weld description  *| ycgat size (in) | throat size (In) -, Siatus
Nozz)e to shell fitet (Leg4q} 0.25 0.2625 weld size is adequate

This opening does not require reinforcement per UG-36(c)(3)(a)
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LT (F2)

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

Located on *- |sHELLRa
Orientation =~ - . |330°
Nozzle center Iine.(:}ff'set to datum line | -7"

End of nozzle to shell center - . |455"

Passes through a Category A ]Olnt 7 No

| NPS 1 Class 6000 - threaded

Description £ o

Access opemng fE o NG

Materla_l sp_ecmcatl_qn = SA-350 LF2 ClI1 (lI-D p. 18, In. 28)
Inside diameter, new . a5

Nomlnal wall thlckness S 0.4675"

.Corrosmn allowance . _ “|0.0625"

Prolectlon avallable outsme vessel Lpr 4"

Local vessel minimum thlckness R Y

Liquid statlc_:_h_ead included 12,66 psi

Longitudinal joint efficiency

Inner fillet, Leg,; .

|0.375
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Impact test temperature per material specification = -B0°F
t,=1,102.66*0.72 / (20,000"1 - 0.6*1,102.66) = 0.0411"
Stress ratio = t*E"/ (t, - ¢} = 0.0411*1 / (0.4675 - 0.0625) = 0.1014
Stress ratto < 0.35, MDMT per UCS-66(b){3) = -155°F
MDMT = min[Ty 0 - Tucs-ssig » ~195] = min[-50 - 5, -165] = -155°F
Material is exempt from impact testing at the Design MDMT of -60°F.

Reinforcement Calculations for Internal Pressure

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

B N Y T A S A e
required | available At | Az [ B3 | A5 | yegg | Trea tmin
This nozzle is exempt from area
P 0.125 | 0.4675

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

Hequired: Weldi .

_ Actual weld : S
Cs Wele | throat size (i) | throat size (in) Satus
Nozzle to shell fillat (Leg4s) 0.25 0.2625 weld size is adeguate

This opening does not require reinforcement per UG-36(c)(3)(a}
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LG (G1)

Z.EIJIJDJL

Note: round inside edges per UG-78(¢)

Locatedon - SHELL RG

Orientation 3450

Nozzle center ime offset to datum line ~1159.875"

End of nozzle to shell center R P L
No

Pas_ses through a Category A joint

Description - | NPS 0.75 Class 6000 - threaded

Access openlng 'j;j:--"-:f e
: SA-350 LF2 CI 1 (II-D p. 18, In. 28)

Materta! spec;flcatlon ol

InSIde_:dlam_eter, new j'-; _ - 1.05"

Nominal wall thickness - | 0.35"

Cotroslonallowance -+ {0.0625"

Pro;ectlon avaflabie outs;de vessel Lpr 4"

Local vessel minimum thlckness 2.5

Liqu:d static head :ncluded L 0.24 psi

Longltudlnai jomt eff:c:ency

Inner fillet, Leg,, 0 ]0a375"
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Impact test temperature per material specification =

-50°F
t =1,100.24*0.5875/ (20,000*1 - 0.6"1,100.24) = 0.0334"
Stress ratio = t,*E"/ {t,, - ¢) = 0.0334"1 / (0.35 - 0.0625) = 0.1163
Stress ratio < 0.35, MDMT per UCS-66(b)(3) = -155°F
MDMT = min[ Ty - Tucs esig) - ~150] = min[-50 -5, -155] = -165°F
Material is exempt from impact testing at the Design MDMT of -50°F.

Reinforcement Calculations for Internal Pressure

A b A B
Ay (A2 A3 | As welds traq tmin

required | available

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

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

Reguired weld { . Actual weld
throat size (in) | throat slze (in} -

-Weld deseription

Ch Satug L

Nozzie to shell fillet (Leg4:) 0.2012 0.2625 weld size is adeguate

This opening does not Eequire reinforcement per UG-36(c)(3)(a)
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LG (G2)

2.5000),

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

Located on SHELL RG
Orlentatlon | 345°
Nozzle center fine offset to daium Ilne c121.75"
End of nozzle to shell center - 45.5"

Passes through a Category A joint -

1 No

NPS 0.75 Class 6000 - threaded

Desc_r_iption: o

Access opening “|No

Material spec'i'ﬁcaticri' = | sAs50LF2CI1 (I-D p. 18, In. 28)
Inside dlameter new “11.05"

Nommal wall thlckness o 0.35"

Corrosmn allowance ; | 0.0625"

Pro;ectlon avallable outsnde vessel Lpr"":_' 4°

Locai '\'r'es”sel mlnlmum thickness o5

Liquid static head_ included S 62 psi

Longitudinal joint efficiency

Inner fillet, Leg,;

' 10.375"
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Impact test temperature per material specification =

-50°F

t = 1,101.62"0.5875/ (20,000*1 - 0.6"1,101.62) = 0.0335" |.
Stress ratio = t*E"/ (t, - ¢) = 0.0335"1 / (0.35 - 0.0625) = 0.1164
Stress ratio < 0.35, MDMT per UCS-66(b)(3) = -155°F
MDMT = min[Ty, e - Tocs-seg » ~155) = min[-50 - 5, -155] = -155°F

Material is exempt from impact testing at the Design MDMT of -50°F.

Reinforcement Calculations for Internai Pressure

A BN
required | available

At

Az | Az | As

This nozile is exempt from area
calculations per UG-36(c)(3}a)

(b)(2)

e :Wéld_de:'scrlpﬂpn_ T

H_edulred weld Actual we'l'd
ihroat size (in) | throat size {in)

o Status

Nozzle to shell fillet {Leg41)

0.2012

0.2625

weld size is adequaie

This opening does not require reinforcement per UG-36(c}(3)(a)
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LG (G3)

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

Passes through a Category A joint .

NPS 0.75 Class 6000 - threaded

Locatedon - |sHELL RG
| Orientatlo.h: : L 0°
.Nozzle center line offset to datum Ilne 31.5"
End of nozzle to shell center | 45.5"
No

_quuid statlc head mcluded

Description
Access opening L 1No
Material s’pec'i;ffc'é'ti'od |sA-350 LF2 CI 1 (1-D p. 18, In. 28)
Inside dlarn_e_t_er new | 1.05"
Nominal wall thickness - o35
Corrosion a allowance .'::f” v 0.0625"
Prolectlon avallable outsnde vessel Lpr 4"
Local vessel mmlmum thickness S 2.5
S 1.26 psi

10.375"
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-50°F

impact test temperature per material specification =

t = 1,101.26"0.5875 / (20,000*1 - 0.6*1,101.26} = 0.0335"
Stress ratio = t*E" / {t, - ¢} = 0.0335"1 / (0.35 - 0.0625) = 0.1164
Stress ratio < 0,35, MDMT per UCS-66(b)(3) = -155°F

-155°F

MDMT = min[T,pact - Tucs.esig » ~155] = min[-50 - 5, -165] =

Material is exempt from impact testing at the Design MDMT of -50°F.

Reinforcement Calculations for internal Pressure

A A T N B S
required | available Ar | Az | As | As welds [ tr.eq tmin
This nozzie is exempt from area
calculations per UG-36(c)(3)(a) 0.125 | 0.35

The nozzle is exempt from weld strength catculations per UW-15

s L Required weld | Actual weld - :
i Welddesciption | oot size (in) | throat size gy | - SEMHS
Nozzle to shell fillet {Lega1) 0.2012 0.2625 weld size is adequate

This opening does not require reinforcement per UG-36(c)(3)(a)
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LG (G4)

2.5|]|][le

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

Locatedon -

| SHELL RG

O:rilen't_ajtidhl SR

10

-6.625"

Nozzle center line offset to datum line -~

End of nozzle to shell center .

- 45.5“

Passes through a Category A joint

‘Description

A NPS 0.75 Class 6000 - threaded

Access.opening = < |No

Material specification ' . SR

| sA-350 LF2 Gl 1 (II-D p. 18, In. 28)

) 1 '05"

Ihside':diamet'er,'ne_w, e

Nominal wall thickness

]0.35"

Corrosion allowance . -

0.0625"

Projection available oUt_s_i_&e_ yessei, Lpr-

4!!

Local vessel minimum thickness " ;.

25"

Liquid static head included -

12.64 psi

Longitudinal joint efficiency =~ =

Inner fillet, Leg,,

1 0.8375"
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Impact test temperature per material specification = -50°F
t = 1,102.64*0.5875/ (20,0001 - 0.6"1,102.64) = 0.0335"
Stress ratio = t *E"/ {t, - ¢) = 0.0335"1 / (0.35 - 0.0625) = 0.1165
Stress ratio < 0,35, MDMT per UCS-66{b)(3) = -155°F
MDMT = min[T;, o000 - Tucs-ssig) : ~155] = min{-50 -5, -155] = -155°F
Material is exempt from impact testing at the Design MDMT of -50°F.

Reinforcement Calculations for Internal Pressure

tequired | avallabie | A1 | #2 | A3 | A5 | welds
This nozzle is exempt from area
calculations per UG-36(c)(3)(a) 0.125 | 0.35

(b)(2)

: : | Requivedweld | Actwalweld | B
Weld description . |\ car size in) | throat size ny | SIS L
Nozzle to shell fillet {Legay) 0.2012 0.2625 weld size is adequate

This opening does not require reinforcement per UG-36(c)(3}(a)
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MANWAY (H)

23.1900
# 21.5000

o

poo-

2.5000) |

. 1\3_?505”—.} — 0.3750

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

| SHELL RG

Locatedon - . o
Orlen'tétloh'":":: i |eree

Nozzle center line offset to datum line B I b e

End of noz__zl_e_to shell center i f;:; S . |53.25"
T T

_ Yes
| sA-350 LF2 Gt 1 (II-D p. 18, In. 28)
| | e

Wallthlckness, s B IR | 2.5095"

Access openmg eI

Materlal speclflcation

Ins:de dlameter, new

Minimum wall thickness - & <. e s

Corrosmn allowance cooirn lo.oe2s”

PrOjectlon avazlable outsnde vessel, Lpr g osn

Heavy barrel Iength i,h,, o seee

Internal prOjectlon, he ' |87

Pro;ectlon aval}able outs:de vessel to flange face, Lf “111.75"

Local vessel minimum tthkf‘IeSS Gl hemes 25"

_quuui statlc head included = . Sk R | 2.45 psi
e See s FETEE 1

Longltudmal joint eff;clency

Inner fillet, Leg,,
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Lowerfillet, Leg,, . - . . = . |0875

Nozzle to vessel grooveweld -~~~ 125"

Description | NPS 18 Class 600 FVC HB A350 LF2 CL1 (Nut Relief)

Bolt Material .~ | SA-193 B7 Bolt <= 2 1/2 (II-D p. 344, In. 31)
'B]ind included | Yes
Rated MDMT, [-55°F

Liquid static head |2.13 psi

MAWP rating . | 1,420 psi @ 150°F
MAP rating | 1,480 psi @ 70°F
Hydrotest rating |2,225 psi @ 70°F

| PWHT performed | Yes
INo

Impact Tested < ©

Flange is impact tested per material specification to -50°F.
UCS-66(i} reduction of 25.5°F applied {ratio = 0.7447).
Bolts rated MDMT per Fig UCS-66 note (¢} = -65°F

MDMT = min[Tyae - Tucs-ssigy M@ Timpact = Tre -155]] = min[ -50 - 5, max[ -60 - 8.6, -155]] =

Impact test temperature per material specification = -50°F
t.=1,102.45"39.0625 / (20,0001 - 0.6 ,102.45) = 2.2269"
Stress ratio = t *E"/ (t,, - ¢) = 2.2269*1 / (2.5 - 0.0625) = 0.9136
UCS-66(i) reduction in MDMT, T, from Fig UCS-66.1 = 8.6°F
-58.6°F

Material is exempt from impact testing at the Design MDMT of -60°F.

Impact test temperature per material specification = -50°F

t = 1,102.45%9.0625/ (20,0001 - 0.6*1,102.45} = 0.5166"
Stress ratio = t,*E"/ {t, - ¢) = 0.56166"1 / (1.75 - 0.0625) = 0.3062
Stress ratio < 0.35, MDMT per UCS-66(b)(3) = -165°F
MDMT = min[Tj, a0 - Tucs-ssigy - ~199] = min[-50 - 5, -155] = -155°F
Material is exempt from impact testing at the Design MDMT of -50°F.
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Reinforcement Calculations for Internal Pressure

40.3622 | 45,1661

retfulred .1 available M o AZ i A3 ah ﬁ:«s. welds o
3.8175|22.9101 | 18.2163 | -- | 0.2222 | 0.5791 | 1.75

' Weld _dgscr:iptiun :

| Required weld
threat size {In}

Actual weld -
throat size {in}

Status "

Nozzie to shell fillet (Legaq)

0.25

0.2625

weld size is adequate
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Note: round inside edges per UG-76{c)

Locatedon

| sSHELL RG

Orientation 3150
Nozzie center Ime offset to datum llne 24"
End of nozzle io shell center Ci 45,5

Passes through a Category A joint " i

“Ino

I NPS 0.75 Glass 6000 - threaded

Description = i |

Access opening ' . [No

Material specification " |sA-3s0LF2CI1 (kD p. 18, In. 28)
Inside dia.lm'e:ter,_:néw"_. . i S 4.0

Nominal wall thickness .~ |0.35"

Corros:on allowance _: . :'5:5: 0.0625"

Prolectlon avallable outsnde vessel Lpr 4"

Local vessel mlnlmum thlckness 25"

quuld static head inciuded . | -|1.54psi

Longltudmal joint efficiency.

Inner fillet, Leg,,

0375"
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Impact test temperature per material specification =

-50°F

t = 1,101.54*0.56875/ (20,000*1 - 0.6*1,101.54) = 0.0335"
Stress ratio = t,"E"/ {t,, - ¢} = 0.0335"1 / (0.35 - 0.0625) = 0.1164
Stress ratio < 0.35, MDMT per UCS-66(b)(3) = -155°F
MDMT = min[Tyae - Tucs.serg - ~1551 = min[-50 - 5, -155] = -155°F

Material is exempt from impact testing at the Design MDMT of -50°F.

Reinforcement Calculations for Internal Pressure

A

required | available Ai | Az | A3 | A5 | e treq tmin
This nozzle is exempt from area

calculations per UG-36(c)(3)(a) 0.125 1 0.35

L U peaanived weld Actuafweld -
Weld description. 1 yyroat size (in) | throat size (in) -

L. iStaus

Nozzle to shell fiiet (Legaq) 0.2012 0.2625 weld size is adequate

This opening does not require reinforcement per UG-36(c)(3)(a)
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Location from Datum (in)

66

Operating Liquid Specific Gravity

Liquid Level
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LIFTING LUG

| SHELL RG

Attached To o
Material .

|sA-516-70

155"

Distance _of Lift Point From Datum

0° and 180°

Angular Position

I 23"

Length,L
Width,B .

13"

Thi;:kneés; (Rt

1.25"

Hole Diameter,d .~~~ '

2"

Pin D_ia'm'étér,':Dp A

11.625"

Diam'e'ter_a__t _Pih, D

i 7II

o°

Load Angle from Vertical, ¢

T INo

Has Brace Plate .

Size,;tw T

lo.75"

Weld Length, L, =

. 5II
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Load Fagtor. =~ . . |1.5000
Vessel Weight (new, incl. Load Factor) W - |59,854.3 b
Lug Weight (new), W,,, =~~~ |24821b(Qly=2)
Dlstance from Center of Grawty to Top Lug, s 99.3133"
Dlstance from Center of Gravity to Tail Lug, I, .. 196.813"
Distance from Vessel Gonter Line to Tail Lug,l 445"
Ai!owabﬁe Stress, Tensste L e 19,980 psi
Allowable Stress, Shear, o, ' |13,320psi
Allowable Stress, Bearing, s, - |29970psi
Allowable Stress, Bending, 6, _ |ee201ps
Allowable Stress, Weld Sear, Tuipgae 13,320 psi
Allowable Stress set to 1/3 Sy per ASME B30.20 - |No

Requ&red Lift Pin Diameter, dm|d S

1.196"
Requured Lug Thlckness trqud 145"
Lug Stress Ratio, Oratio - ; 0.46
Weld Shear Stress Rat:o "rano o 0.73
Lug DeSIQn : R Acceptable
Local Stresses WRC 107 Acceptable
Maxtmum Out of Plane Lift Angle Weak Axis Bending |6.23°

COMPRESS recommends a spreader beam be used to prevent weak axis bending of the top lugs.
No consideration is given for any bracing plate from the lug to the vessel.

Lift Forces

Lift force on lugs during rotational lift (0°< o < 90°):
2'F

op

= W*(l,*cos(0) + I;*sin{e)) / (1, “cos(o) + 1,"cos{er} + 1y"sin{ar) )
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0 14,773 | 30,309
15 15,641 | 28,572
80 | 16,528 | 26,798
45 ] 17,575 | 24,704
80 19,048 | 21,758
75 | 21,722 | 16,411
90 | 209,927 0
18! 15,813 | 28,228
182 | 15,813 | 28,228

tLift angle at maximum lug
stress,

2| ift angle at maximum weld
stress.

Shell angle at lift lug }0.00°

Lug Pin Diameter - Shear stress

dreqd (2*]:\; / (n*ﬁs))o'ﬁ
= (2729,927/ (n*13,320))%° = 1.198"
Oreqa/ Dy = 1.196/1.625 = 074 Acceptable
S = F,/A
= F,/(270.25"n*D%)
= 29,927/ (2*(0.25*n*1.625%) = 7,215 psi
c/o, = 7,215/13,320 = 054 Acceptable
Lug Thickness - Tensile stress
treq{:l = Fv / ((D - d)*ﬁt)
= 29927 /((7-2)"19,980) = 0.2996"
feqa/t = 0.2996/1.25 = 0.24 Acceptable
o = F,/A
= F, /(D -dy1)
= 29,927/ ({7 - 2)"1.25) = 4,788 psi

clo, = 4,788/19,980

0.24 Acceptable

Lug Thickness - Bearing stress

F,/{D,"o,)
29,927 / {1.6256*29,970) = 0.6145"

reqd
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req

p

0.6145/1.25 = 048 Acceptable

E:\r’f Abearing

F,/ (D)

29,927 / (1.625*(1.25)) = 14,733 psi

14,733 /29,970 = 049 Acceptable

Lug Thickness - Shear stress

reqd

reqd

It =

[Fv / 0-s] /! (2*Lshear)

(29,927 / 13,320) / (2*2.6879) 0.4179"

il

04179/1.25 = 0.33 Acceptable
Fv” Ashear

Fv’} (2*t*Lshaar)

29,927 / (2*1.25°2.6879) = 4,454 psi

4,454 /13,320 = 0.33 Acceptable

Shear stress length (per Pressure Vessel and Stacks, A. Keith Escoe)

Z1

shear

55*D,/d

551 625/ 2

44.6875°

0.5*(D - d) + 0.5"D,*(1 - cos(¢))

0.5*(7 - 2) + 0.5*1.625*(1 - cos(44.6875))
2.7349"

0.5°D - sqr(0.25*D"D - (0.5°D,*sin($))?)
0.5*7 - sqr(0.25*7*7 - (0.5*1.625"sin(44.6875))?)
0.047"

Z-271

2.6879"

Lug Plate Siress

Lug stress, tensile + bending, during rotational lift:

o ratic

Il

[Fien ! (Aren"00] + [Mygna / (Zpena™0p)] < 1
[(Frop0)"sin(e) ) / (tB*G)] + [(6*Fygy(o) *L*cos(e) ) / (7B 6)] < 1
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15,813*sin(18.0) / (1.25*13%19,980) + 6*(15,813)*23"cos(18.0}/
(1.25*132*22,201)
= 0.48 Acceptable

Weak Axis Bending Stress

Maximum lift cable angle from vertical 6 = 6.23°

Sy - M/Z ~ (F*sin(@)*L,)/Z
F*cos(8)= 0.5*W - => F=05"W/cos(6)
8 = arctan( (2*6,"Z )/ (W"L,) )

_ arctan( (222,201*(13*1.25%/6) ) /  roae
¢ = (59,854*23) ) = 823
Weid Stress

Weld stress, direct and torsional shear, during rotationai lift:

Direct shear:

Maximum weld shear stress occurs at lift angle 18.00°; lift force = 15,813 Ib

A,y = 0.707%,*(2°L; + B)
0.707*0.75%(2*5 + 13) = 12.1958 In?

Il

F|ug*COS(0L) /Aweld
15,813%cos(18.0) / 12.1958 = 1,233 psi

s = F,ug*sin(a) [ Ay

15,813%sin{18.0) / 12.1958 = 401 psi
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Totsianal shear:

Weld centroid:

Yoo = L2/ (2"Ly + B)

= 52/(2*5+13) =1.087"
Second polar moment of area:

bar

J

0.707*t,*((8"Ls% + 6°L5"B2 + BY) / 12 - Lg*/ (2*L, + B))
0.707*0.75% { (8*53 + 6'5*132 + 133) /12 - 64/ (2*5 + 13)) = 350.89 in*

Radial distance from centroid o weld:

ro= sar (Xbﬂr)2 + (LB - Ybar)2 )
~ sqr( (0.5"13)2 + (5- 1.087)2) =7.587"

0, = arctan{ (Ly - Yy} / {(Xp0) )

= arctar{ 3.913/6.5) =31.05°
T, = M*r/J
[Floy*cos(o) (L + Ly - Y, 1" r/d
(15,813*cos(18.0)*26.913)*7.587 / 350.8891
8,752 psi

= sqr{ (t,+ t,*siN(B)2 + (7, + 1,"608(6)1 } / Tajomare = 1
sqr ({1,233 + 8,752*sin{31.05))? + {401 + 8,752°cos(31.05)} ¥23/13,320
0.73 Acceptable

ratio

WRC 107 Analysis

Maximum stress ratio occurs at lift angle = 90.00° with lift force = 29,927 Ib;

11.25"

| Height (radial) =~

Width (circumferential) | 13"

Length - = |5

Fillet Weld Size: ~ ~ |0.75"

LocatedOn - |SHELL RG (5" from top end)
Location Angle . - |0.00° and 180.00°

77/86



Radialload,P, .~ |0lb

Circumferential moment, M_ {0 Ib-in

Circ::u'rn'f{arent.i_al shear, Vc' - 10 Iby

Longitudinal moment, M, | 18,7045 Ib-in

Longitudinal shear, V, ' [20,927.131p,
Torsionmoment, M, | 0lbin
Internal pressure, P. 0 psi

Mean shell radius, R, = '|40.25"
Design factor PR

Maximum stresses due to the applied loads at the lug edge
v=R,,/T=4025/25=161

C,=7.25,C,=325in

Local circumferential pressure stress = P*R;/ T =0 psi

Local longitudinal pressure stress = P*R,/ (2*T) =0 psi

Maximum combined stress (P +P +Q) = 1,842 psi
Allowable combined stress (P +P +Q) = £3"S = +60,000 psi

The maximum combined stress (P +P_+Q) is within allowable limits.

Maximum local primary membrane stress (P, ) = -47 pst
Allowable focal primary membrane stress (P, ) = +1.5*5 = +30,000 psi

The maximum local primary membrane stress (P ) is within allowable limits.
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3¢+ | 2808 |0.1161

ololo]led o o 0 0

“act | 28391 fods4e| 0 o | o |6 ] 0 0 0 0
1c | otieg jotssz| 0 | o | 0 | @ 0 0 o 0
“pc1:-| oos4s |oiss2z| o f o | 0 | O 0 0 0 0
“BA*. | 04457 |otzre| o0 o | 0 | 0 0 0 0 0
CAA _' 0.0957 jodees | o | 0 0o | 0 0 0 0 0
“3B* | 1.238 {01055 -47 |47} 47 | 47 | © 0 0 0
181 | 0.0512 |0.1295 | 176 [176 | 176 |-176 | 0 0 0 0
W 'piéssﬁFé_.stfé;$¥ 1olajo]oe 0 0 0 0
Total circumterential stress | 223 | 120 {223 {120| o | o | o | 0
iy merene g | [ o [0 [0 [ o |0
s o4e54 Joasee| o [ oo o] o 0 o o
ac .| 30078 Jotet| 0 o e fo | e 0 0 o
161 | 01403 fog305| o fo jo o | o 0 0 0
~2c. | osoat fosses| o fofe o o fo | o | o
sa* | oa0s {cas7| 0 o o ot o o lofo
on 1 oosee [otass] o Jo oo fo | oo | o
48« ] oazee |odoss | -0 {0 f 1010 ] 0 o 0 )

1 o0ssa | 0114 | 338 [338 | 238 |-a3s| o o 0 o
ssurestress | o [o o | o] o o | o 0

Total longitudinal stress | 348 |28 (348 [s28] o | o | o | @
Zﬂg‘l.;:;j'::{';:’rf;; e fofo [0 | 0 f o fo |0
‘Shear from M; o folofo} o o | o 0

Girc shear from ¥, - ololofol o 0 0 0
Lutig shear from V. o ool o |s2t]9]|e2 |sn

olal Shearsiress | 0 | o [ o [ o |.eet | oot | e | e
Gombined stress (PL+P,»0) | 848 | 328 | 348 | -a28 | 1,842 | 1842 | 1,842 | 1842

* denotes primary stress.
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TAILING LUG

Attached To ;- L

- |SKIRT

Material =~

- |sA-516-70

Orientation © -

' Longitudinal

©1-41.1264"

Distance of Lift Point From Datum
I S P

Ahglﬂai’; Position

Leng'th, 'L

8“

Height, H

- |6.875"

Thickness, t SIS A s

Hole ;’.}iamétef; d

: 1.5"

Pin'_Diz;lrr:léter',- Dp

1.25"

Load Eééentﬁdit_y, a, 3

Oll

Distén_ce from Load to Shell or Pad, 32:

Load Angle Normal to Vessel, p

.00

Load Angle from Vertical, o -~ - |0°

/eld:

| 0.375"
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Load Factor : 1.5000
Vessel Weight (new incl. Load Factor) w . |59854.31b
Lug Weight (new), W,ng S l1268 b
Dlstance from Centef of Gravity'tq Top Lug, l; |99.3133"
Distance from Center of Gr'a\;fity"to Tail Lug, I, -~ |96.813"
_Dlstance frorn Vesse! Center Llne to Tail Lug, [ 44 5"
Allowable Stress Tensile, cg - '[19,980 psi
Allowable Stress, Shear, G, 13,320 psi
Allowable Stress Bearmg, 129,970 psi
Allowable Stress, Bendlng, oy, S 22,201 psi
Allowable. Stress Weld Shear, Twatie - 113,320 psi
Allowable Stress set to 1/3 Sy per ASME B30.20  |No

Reqwred Lift Pin Diameter, dm;@ 1.2036"

Required Lug Thickness, treqd 0.809"

Lug Stress Ratio, Grat{o Lo |04l

Weld Shear Stress Ratlo "rauo “ose

Lug Desugn BT R - | Acceptable
Local Stresses WRC 107 - e Unacceptable

Lift Forces

Lift force on lugs during rotational lift (0°< a < 90°):
= W*(l,*cos(o) + ly*sin{a)) / (1 *cos(a) + I, "cos(a) + l"sin(c) )

2*Fyop
Fie =W - (2°F)

Fto p
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LU0 14,773 ) 30,309

45 ¢l 15841 | 28,572
30 16,528 | 26,798
45 | 17,575 | 24,704
80 | 19,048 | 21,758
751 21,722 | 16,411
90 - | 29,927 0
a4t | 17,497 | 24,861
462 | 17,656 | 24,543

ILift angle at maximum lug
siress.

2Lift angle at maximum weld
stress.

Total lift force .-

F=F_ /cos(})

F = 30,309 / c0s(0.0) = 330,309
f

Tensile force (parallel to lug

normal) el e

F, = F*cos(B)

F, = 30,309°605(0.0) = ﬁ)o,soe
i

Shear force (parallel to lug weld)

F. = F"sin{B)

F. - 30,309°sin(0.0) = |01b,

Lug Pin Diameter - Shear stress

Greqd = (2'F/{n*c})*®
= {230,309/ (n*13,320))*% = 1.2036"
Greqa/ Dp = 1.2036/1.25 = 0.96 Acceptable
G = F/A
= F/ (2*(0.25*n*Dp2))
= 30,309/ (2*(0.25*n*1.25%)) = 12,349 psi
o/g = 12,349/13,320 = 0.93 Acceptable

s

Lug Thickness - Tensile stress

t F./((L-d)c)

30,309 / {(8 - 1.5)*19,980)

reqd

I
il

0.2334"
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tega/t = 0.2334 / 0.81 = 0.29 Acceptable
o = FJ/A

= F/(L-d)

= 30,309/((8-1.5)'0.81) = 5,757 psi
6/o, = 5,757/19,980 = 029 Acceptable
Lug Thickness - Bearing siress
teqd F/ (D, o,)

= 30,309/(1.25*29,970) = 0.809"

tega/t = 0.809/0.81 1.00 Acceptable

o = F/ Abearing
- FID; )

= 30,309/ (1.25%(0.81)) 29,934 psi

Il
-

olo, = 29,934 / 29,970 Acceptable

Lug Thickness - Shear stress

[Fv/Gs] / (Q*Lshear)

= (30,309/13,320) / (2*3.3145) 0.3432"

teqa/t = 0.3432/0.81 = 042  Acceptable
T = Fy/ Agear

= F /(2" gnear )

= 380,309/(2*0.81%3.3145) = 5,645 psi
t/o, = 5,645/13,320 = 0.42 Acceptabie

Shear stress length (per Pressure Vessel and Stacks, A. Keith Escoe)

d - 55'D,/d
- 55"1.25/1.5
~ 45.8333°
Lyow = (H-a2-0.5%)+ 05D 1 - cos(¢))
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(6.875 - 3~ 0.5*1.5) + 0.5™1.25*(1 - cos(45.8333))
3.3145"

il

1l

Lug Plate Stress

Lug stress tensile + bending during lift:

o ratio

[F / (Alen*ql)] + [Mbend/ (Zbem:l*o-b):i =1

ten

(0.81*8222,201)

= 0.41 Acceptable

Weld Stress

Weld stress, tensile, bending and shear during lift:

Direct shear:

Maximum shear stress occurs at lift angle 46.00°; lift force = 24,543 Ib;

Flug

Aweid

T

It

ratio

F. ./ cos(d)

top
24,543 / cos(0.0) = 24,543 b,

= 240.707)t ML + 1)

2*(0.707)*0.375%(8 + 0.81) =4.6715in?

Fai"COS(0} / Ayeiy
04,543*Cos{46.0) / 46715 = 3,650 psi

Fian sinfo) / A

weld

24,543%sin(46.0) / 4.6715 = 3,779 psi

M*c/l

3*(F|ug*sin(B)*tht - F;ug*cos([i)*ad £ (0.707*h*L*(3"t + L))
3*abs(24,543*sin{46.0)*3 - 24,543*c0s{46.0)*(0)) /
(22.1220)

7,183 psi

sqr( (1 + 7,2 + T2 ) / Tatowable = 1
sqr ( (3,650 + 7,183)2 + (3,779)2 ) / 13,320
0.86 ' Acceptable

[(F ey cos{a) } / (t*L¥0)] + [(6*abs(F,,{c)*sin(c)*Hght - Fiai(o) cos{oga,) ) / t'Lo) =1
24.861*c0s(44.0) / (0.81*8*19,980) + 6*abs(24,861"sin(44.0)"3 - 24,861*cos(44.010) /
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WRGC 107 Analysis

Maximum siress ratio occurs at lift angle = 0.00° with lift force = 30,309 o

Helght (radzal) - 6.875"

Width (cnrcumferentlal) 0.81"

Length B k2

Fillet Weld Size: | 0.375"

Located On | SKIRT (2.875" from bottom end)
Location Angle - |270.00°

Radial load, P, {-30,308.65 Ib,
Clrcumferentlai moment !UI 10 1bgin
Circumferential shear, V, |0 b,
;Longltudlnal moment ML' 70 Ibgin
'Longltudmal shear,V ol
Torsion moment M, 5_5' “otopin
Internal pressure, P ~Hopsi

Mean shell radius, R, |41.3125"
DeSIgn factor S 3

Maximum stresses due to the applied loads at the lug edge
v=R,/T=413125/0.375=110.1667

C, =0.78, G, = 3.12in

Note: Actual lug C,/C, < 1/4,C,/C,=1/4used as this is the minimum ratio covered by WRGC 107.

Local circumferential pressure stress = P*R;/ T =0 psi
Local longitudinal pressure stress = P*R;/ (2*T) =0 psi

Maximum combined stress (P +P, +Q) = 290,444 psi
Allowable combined stress (P +P +Q) = +3*S = £60,000 psi

WRC 107: The combined stress (P,+P +Q) is aexcessive

Maximum local primary membrane stress (P,) = 38,742 psi
Allowable local primary membrane stress (P ) +1.5*S = +30,000 psi

WRC 107: The local primary membrane stress (P ) is excessive
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‘Figure | value

“3cr - |18.1103 |o0s88 | o 0 o 0 35431 | 35431 | 35431 | 35431
“act i 196782 |0.0453 | 38,498 | 38,498 | 38498 | 38,498 ) ) 0 0
He ] oqe72 |oossz) o 0 0 0 | 255013 | -255,013 | 255,013 | -255,013
- 204" | 01436 |0.0332 | 185,609 | -185,690 | 185,699 | -185699 | © 0 9 0
‘3a* | 16386 | 0.03 0 0 0 0 0 0 0
1A | o002 fooass| o 0 0 0 0 0 o 0
38* .| 92612 jooars| 0O 0 0 0 0 0 0 o
1B-1. | 00552 joossz] o ) ) 0 0 0 0 o
" Pressure’stress® | o 0 0 0 0 0 0 )
Total circumferential stress | 224,197 [ 127,201 | 224,197 | 147,201 | 290,444 | 219,582 | 200,444 | -219,582
: clf:fj’::ﬁge'g;::"g;g:s 398,498 | 35,498 | 38,498 | 38,488 | 35431 | 35431 | 35431 | 35431
ac | 19.8031 |0.0453 | 38,742 | as74z | 3sraz | as742 0 0 0 0
4c* | 19.0774 {00559 | © 0 o 0 37,323 | 37323 | 87,323 | 47,323
1c4 | o.1540 | 0.0472 | 200,312 | 200,312 | 200,312 |-200312] © 0 o g
eC fi| 01142 [0.0472 0 0 0 [ 147,680 | -147,680 | 147,680 | -147,680
C4AT | 19836 | 0.03 0 0 0 o 0 o 0
iea ol 0.089 | 0.043 0 0 0 0 ] 0 ]
4g* .| 26738 |coars | o0 0 0 o 0 ) 0 0
28-1 -7 008 [00526] O a 0 0 0 0 0 0
' Pressurestress” 1| o 0 0 0 0 0 0 0
:':;_'.l'p_t::;\:l_I_o:ng'iti;;:ii:n;:]::s'_tré#s::__ 239,054 | -161,570 | 239,054 | -161,570 | 185,003 | -110,357 | 185,003 |-110,357
;ﬂ;}fx::l";f::;; 2| as7az | ss7e2 | 38742 | 3s7a2 | 97,323 | 87323 | 97,323 | 37323
; hear!rom M oo 0 o 0 0 0 0 0
“Clrc shear from V, 0 0 o 0 0 0 0 0
Long shear from V 0 0 0 0 0 0 0 0
Tolal Shear siress 0 0 0 0 0 0 0 0
Combined stress (PL+Pp+Q) | 239,054 | 161,670 | 239,054 | 161,670 | 290,444 | -219,582 | 290,444 | -219,582

* denotes primary stress.
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Professional Projects Inc.

18115 Telge Rd. Cypress, TX 77429 PAGE 1 OF 2
MANUFACURER'S MTR + WELDER ID MAP
CUSTOMER
JOB # 5654 S/O# 5654-1 UOP THOMAS RUSSELL
WELD IDENTIFIER DESCRIPTION MATERIAL HEAT NO. / HEAT WELDER 1D.
CODE
HEAD MATERIAL
C-1{CAT.B) 78"ID X 2.2262" MIN THK ELLP HD | SA-516-70N 3W893 (HBZ-06) K
C-2(CAT.B) 78D X 2.2262" MIN THK ELLIPHD |  SA-516-70N 3W893 (HBZ-06) K
SHELL & SKIRT RING MATERIAL
L-1{CAT.A) 2.5" X 78" ID CYLINDER SA-516-70N 3W963 (HBZ-05) K
SKIRT(CAT.B) 3/8" X 83" OD X 3' $A-516-70 813W61910 (HBZ-109) Q
FALNGES & NOZZLES
A{CAT.C) 8" 600# "HB" LWN X 14" LG SA-350-LF2-CL.1 7573 (XAN-83) K
B(CAT.C) 8" 600# "HB" LWN X 14" LG SA-350-LF2-CL.1 7573 (XAN-83) Q
C{CAT.C) 4" 600# "HB" LWN X 12" LG $A-350-LF2-CL.1 W353 (XAN-84) DOT.T
C-PIPE{CAT.D) 4" $CH/40 SMLS PIPE SA-106B 1013341771 (AFC-140) DOT.T
C-WELD ELL{CAT.D) 4" LR 90° WELD ELL SA-234-WPB LW14 (XAN-85) DOT.T
D1(CAT.C) 1" X 4" LG 6M THD CPLTS SA-350-LF2-CL.1 LRB4 (XAN-86) Q
D2(CAT.C) 1" X 4" LG 6M THD CPLTS SA-350-LF2-CL.1 LRB4 (XAN-86) Q
E(CAT.C) 3/4" X 4" LG 6M THD CPLTS SA-350-LF2-CL.1 LS14 {XAN-87) Q
F1(CAT.C) 1" X 4" LG 6M THD CPLTS SA-350-LF2-CL.1 LRB4 {XAN-86) Q
F2{CAT.C) 1" X 4" LG 6M THD CPLTS SA-350-LF2-CL.1 LRB4 (XAN-86) Q
G1(CAT.C) 3/4" X 4" LG 6M THD CPLTS SA-350-LF2-CL.1 LSJ4 (XAN-87) . Q
G2{CAT.C) 3/4" X 4" LG 6M THD CPLTS SA-350-LF2-CL.1 £S)4 (XAN-87) Q
G3(CAT.C) 3/4" X 4" LG 6M THD CPLTS SA-350-LF2-CL.1 LS14 (XAN-87) Q
GA4(CAT.C) 3/4" X 4" LG 6M THD CPLTS SA-350-LF2-CL.1 LSJ4 (XAN-87) Q
H(CAT.C) 18" 600# RF "HB" LWN X 18" LG | SA-350-LF2-CL.1 7580 (XAN-88) DOT.T
J(CAT.C) 3/4" X 4" LG 6M THD CPLTS SA-350-LF2-CL.1 1514 (XAN-87) Q
PIPE MATERIAL
SKIRT ACCESS 18" STD WT. SMLS PIPE SA-106B M33891 (AFI-59) |
SKIRT VENT 1-1/2" STD WT. SMLS PIPE SA-106B 1013347382 (AFB-37) |
INLET DIV. PIPE 1" X-5TG SMLS PIPE SA-106B 1016386730 {AF1-61) E
PLATE MATERIAL \

GROUNDING LUG 1/4" X 2" PLATE SA-36 A3R1772-:03 (YAK-21) [0\ \ E
LIFTING LUG 1-1/4" PLATE $A-516-70 ESE005-C47 (HBZ-77) WE

UOP RUSSELL — P.O. # 4500754097 — $/0 # 5654-1 = V-402, COLD SEPARATOR - PROFESSIONAL PROJECTS, INC. 18115 TELGE RD CYPRESS TX, 77428



Professional Projects Inc. _
PAGE 2 OF 2

18115 Telge Rd. Cypress, TX 77429
MANUFACURER'S MTR + WELDER ID MAP
CUSTOMER
JOB # 5654 S/O# 5654-1 UOP THOMAS RUSSELL
WELD IDENTIFER DESCRIPTION MATERIAL HEAT NO. / HEAT WELDER ID.
PLATE MATERIAL

ISR-1A PLATE 3/8" X 2"X1"1G6 SA-36 JW15101084 (YAL-5) i
ISR-2 PLATE 3/8" X 2" X 1" LG SA-36 JW15101084 {YAL-5) |
{SR-3 PLATE 3/8" X 2" X 1"LG SA-36 JW15101084 {YAL-5) i
INLET DIVERTER 5/8" PLATE SA-516-70 212834840 (HBZ-76) |
BASEPLATE 7/8" PL SA-516-70 821P00650 (HBZ-74) E
DEMISTER DETAIL 3/8" PLATE SA-516-70 E6K162-A10 (HBZ-75) E

BAR MATERIAL
ISR-1A . 1/2" ROUND BAR SA-36 JW14105769'(YAK-125) |
ISR-2 1/2" ROUND BAR SA-36 JW 14105769 (YAK-125) |
1SR-3 1/2" ROUND BAR SA-36 JW14105769 {YAK-125) |

BLIND FLANGE .
H BLIND 18" 600# RF BLIND SA-350-LF2-CL.1 91436 (XAN-89) N/A

uorP RUSSELL.— P.O. # 4500754097 — S/O # 5654-1 ~ V-402, COLD SEPARATOR — PROFESSIONAL PROJECTS, INC. 18115 TELGE RD CYPRESS TX, 77429



ralin | reau WEHUIALLUE Y WU TP X UNI-FORM (287) 406-4310

10703 Sheldon Road COMPONENTS CO. (800) 231-3272 toll-free
Houston, TX 77044 (281) 456-0245 fax

- PacklistNo. .1t Gustomer|D.
PL-84599 PROPRO

MATERIAL CERTIFICATION “Customer PONo -~~~

‘Date:Cert Originated :
3/27/2017

T 128421

Sold To: | Ship To:

PROFESSIONAL PROJECTS PROFESSIONAL PROJECTS
18115 TELGE RD _ 18115 TELGE RD

CYPRESS TX 77410 CYPRESS TX 77410

PartDescriptions - oie oo e

1 2 2 0 HEAD 2:1 ELLIP, 78 ID X 2-1/2 SA516-70 2.2317" MIN
Urnit of Measure: EA

Code: 3W893 HEAT/SLAB:  813V65970 / E043560 GRADE: SA516-70 Size: 2.5X108 X 216 MILL: ARCELOR MITTAL

PR

3lzeli7 ac pRz-oR

MILL TEST REPORTS ATTACHED

The chemical and physical properties as indicated on the attached report are the results of the Mill Tests of the raw
material used in the manufacture of these products and are certified to meet only the minimum requirements of the ASME
and/or ASTM specifications for the material. N

1. We hereby certify that these heads were hot formad at the reguired normalizing temperature and air cooled, in accordance with all applicable specifications.
2. We hereby cerlify that these heads comply with tolerances of UG-81 of ASME Section VIIl, Div. 1.

WE HEREBY CERTIFY THAT THIS REPORT COVERING THE ABOVE AND ATTACHED INFORMATION IS TRUE AND
CORRECT AS SHOWN AND CONTAINED IN OUR RECORDS.

_Ntopho~. Call— g

Quality Control

,JOP RUSSELL - P.0O. # 4500754097 —5/0 # 5654-1 — v-402, COLD SEPARATOR — PROFESSIONAL PROJECTS, INC. 18115 TELGE RD CYPRESS TX, 77423

.C-1 & C-2 HEADS



% g
AMICSIUE VLA DU NS Mak DU T ials \/S & N .
ITY ASSURANCE - a Harbo, Indiana

CUAL
REPQRT CF TEST AND ANAVLSES

SHIFMENT NO. DATE SHIPPED CAR OR VEHIGLE WO,

803-16765 02-14-17 css-~-CHEGO-UP BVRY 062149| PAGE 2

s TUNI-FCRM COMPONENTS CO . UNI-FORM COMPONENTS CO

o 10703 SHELDON RD K THEIR SIDING

Ll - HOUSTON TX 77044-6003 »| HOUSTON TX

2 o

0 SIZE_AND GIUARTITY T ¥iew TENSRE | AF FRAC. ]

1‘? SERIAL PAT N SE‘QER ggé THICKNESS | WIOTHORDIA | LENGTH [ WEIGHT | POINF | STRENGTH| ELONG. RED.
g| toveen [ MO ) INCHES  INCHES INCHES POUNDS PSI PBSI IN % %

QUALITY STEEL MELTED & MANUFACTURED IN THE U. S. A.
PLATES - ASME 8A51l6 GR 70 PVQ KLD FINE GRAIN
PRAC 2015 EDITION --- GAS CUT 4
SIDES MILL TEST PCS NORM 1650F FOR
1HR/IN AIRCL -~~~ TEST CERTS ARE
* PREPARED IN ACCORD WITH PROCEDURES
QUTLINED IN EN 10204:2004 TYPE 3.1
NO WELD REPAIR WAS PERFORMED ON BELOW PLATE(S)
MFST - MFST PPI (0069378- 0001 MFST TEST CERTS ARE
PREPARED IN ACCORD WITH PROCEDURES OUTLINED IN
EN MFST 10204:2004 TYPE 3.1
- LIFT MAX 10
TON UNLDG FORK LIFT-SIDE
co# 35158 GH 353-1631K

TEST SPECIMENS LABORATORY HEAT TREATED AND YIELD STRENGTH @ .5% E.U.L.

E043959 813v65960 1 2 1/2 108 216 16540 50800 74100 2 39%()80\2

E043960 823V65970 1 2 1/2 108 216 16540 48500 74900 2 3'@3?’5015
'-'___-_-__.__—’ .

Q-QUENCH TEMPERATURE ' T-TEMPER YTEMPERATURE N-HORMALIZE TEMPERATURE

CHARPY IMPAGT —
SERMAL PAT HEAT BS | % LAT. EXP
SERAL |PATL hener gme BEND I{q“é‘ﬁ?é vPE| SIZE am?r::} ENERGY' L L SHEAR(%)
1] 2 | 3 1T [ 2 1 3 Tt | 2] 3
P
3!2@“‘1 (1., .E{%’Z;’Qf&
—:JM 'ji
‘ N CHERIGAL ANALYSIS gg)mm

HEAT NUMBER c [ w | p 1 s | s T e | m ] o | me [ v | = [ w I B | o | w [ sa | Sear

813V65960 .19 1.10 .012 .004 ,321,227 .18 .03.040.002.002.036,0002 .003.004.004
823V65970 .18 1.08 .011 .004 .322.227 .18 .03.039,002,002,033.0002 ,002.005.004

C-1 & C-2 HEADS

1 cortify thal the above t08ulls 2re 8 true and torred! copy of acival rosulls conlained in rocords maintained by ArcelorMittal Burns Hazbor end are i full complianch with the A
requitemnanis of he specification citad above. This 1eslrepor cannol be altered ang must be Uansmiled inlact with any subsquant (hird party tasi repatls, If requite

R\"“8PANGLER IT | \LSS

BHPLTRPT.TIF SUPY. QUALITY ASSURANGE

JOP RUSSELL — P.Q. # 4500754097 — $/0 # 5654-1 —V-402, COLD SEPARATOR — PROFESSIONAL PROECTS, INC. 18115 TELGE RD CYPRESS TX, 77429



GOOLSBY TESTING, INC.
2620 WILSON ROAD - P.0. BOX 1416
HUMBLE, TEXAS 77347-1416
(281) 540-1255 FAX (281) 540-8125

CLIENT: UNIFORNM COMPONENTS DATE RECEIVED: 3-24-17
10703 SHELDON RD. DATE TESTED: 3-24-17

__HOUSTON, TEXAS 77044 REPORT DATE: 3-24-17
PURCHASE ORDER: 143120 LABORATORY TEST NO: 17-03-108584
GT# ;3003 SHOP CRDER#:128421 PROCEDURE: 15 #16
HEAT #: 3W893  SLAB#:NIA LIGHTING: 205FC
HUMIDITY: 53.0 TEMP: 72.1°F
ENVIRONMENTAL CONDITIONS: 8P: 30.0
MATERIAL THICKNESS: 2-1/2"

MATERIAL/DESCRIPTION: SA516-70N BASE PLATE
SPECIFICATIONS: ASME SECT. VIl DIV. 1
SPECIAL REQUIREMENTS: N/A

' CHARPY IMPACT TEST
TESTING MACHINE: BALDWIN SATEC S1-1 K3 SIN 1706

LINEAR VELOCITY OF HAMMER: 17 FT/SEC. | TEST METHOD: SIMPLE BEAM CHARPY
COOLANT BATH: FTS SYSTEMS SIN G6-1 EFFECTIVE ENERGY: 300 FT/LBS./406.7 JOULES

SPECIMEN TYPE: ASTM TYPE A LVNC SPECIMEN SIZE: 10 MM X 10 MM
SPECIMEN TEMP:  -50° F ACCEPTANCE CRITERIA: _15/12 FT/LBS
SPECIMEN EFEECTIVE mmg % SHEAR LATERAL
LOCATION | WIDTH | SECTION SIZE | o ®LAEL o | FRAGTURE | EXPANSION
BASE 394 315 30 20 — 038
BASE 394 315 49 20 034
BASE 394 315 — 4 20 031

MATERIALS TESTED ARE: {ZHACCEPTABLE [[]] REJECTABLE [{ | ] RECORDABLE

TECHNICIAN: ' GOOLSBY TESTING, INC.

CHARLES WILLIAMS PER: ,/WM*WMMM .
7 APPROVED SIGNEE

Accepted by: . Company:

Our letiers and reparts are for tho use of sur client fo whom they are addressed, Our nanse may be uged only with our prior writfen approval, Gur lefters and
reports apply only ta the sample tested and/or inspected, and do not necesyarily represent the quality of ottier apporently similar or identien} materials. Tho
resuls recorded represent opinlons enly and sre not {o be considered a5 warvanties or gunrantess of quality, classification or usnbility of material examined.
¥ no event shall the liability of Goolsby Testing, Inc. as to any items inspected or tested (including liability as to selection and/or results of such tests) cxceed
e charge of Goolsby Testing, Jne. for the fuspection of such items, We shall assume ne vesponsibility following the acceptance by the customer’s ficld
representative npon siguing of field ficket, Goolshy Testing reporting and certification are completed in accordance with ISO 17025,

3lzght " ugzo6

.G,
W,

1UQP RUSSELL —P.O. # 4500754097 —5/0 # 56541 — V-402, COLD SEPARATOR — PROFESSIONAL PROJECTS, INC. 18115 TELGE RD CYPRESS TX, 77429

C-1 & C-2 HEADS



18K Meaa iianuraciurnng Lompiex UN!_,FORM (£0°1) 400-Ys U

10703 Sheldon Road COMPONENTS CO. (800) 231-3272 toll-free
Houston, TX 77044 - ~ (281) 456-0245 fax

acklistN istomer| D)
PL-84479 PROPRO
MATERIAL CERTIFICATION ~Customer PONo:+ = UCC JobiNG.. -~ ; jir
128420 - 3/2112017
Sold To: Ship To:
PROFESSIONAL PROJECTS - PROFESSIONAL PROJECTS
18115 TELGE RD 18115 TELGE RD

CYPRESS TX 77410

1 ! 1 0 CYLINDER, 78 ID X 2-1/2 SA 516-70
Unit of Measure: SQFT
Code: 3Wa63 HEATISLAB: S$22326/03B1 GRADE: SA516-70 Size: 2.5 X 144 X 261 MILL: JSW
PRI _
a.c, %
slzalr 2 HBZ

MILL TEST REPORTS ATTACHED

The chemical and physicat properties as indicated on the attached report are the results of the Mill Tests of the raw
material used in the manufacture of these products and are certified to meet only the minimum requirements of the ASME
and/or ASTM specifications for the material. \ ‘.

1. Cylinder/Cone comply with tolerances of ASME Section VIII, Div 1, UG-80

WE HEREBY CERTIFY THAT THIS REPORT COVERING THE ABOVE AND ATTACHED INFORMATION IS TRUE AND
CORRECT AS SHOWN AND CONTAINED IN OUR RECORDS.

Quality Control

:UOP RUSSELL—P.0. # 4500754097 - S/O # 5654-1 — V-402, COLD SEPARATQR — PROFESSIONAL PROJECTS, INC. 18115 TELGE RD CYPRESS TX, 77423

iL-1 SHELL RING
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' Form # MS 158
CUSTOMER INDIVIDUAL ULTRASONIC OBSERVATION Rev: ©
REPORT Diate: Z24/11
Pa1olt
Order fterm: JSWO7400-01 PO135191A Pant No.
Gustemer Name:| UNI-FORM COMPON Inspeciion Report Nurnber: | 130288774
Technque LONGITUDINAL Date: | 12/22/2017
Equipment Make:] KRUATKRAMER Probe Type:{ TECHSONIC
Zquipment Mumber:l LUSN-58 Probe Freguancy! | 12,25MHZ
Surlace Condiiion;| 125-RMS Probe Diameter: | 17
Couplet Used] WATER-COLUMN Type of Srysial: | ISINGLE
Proceture Code:l PL-OA-008 Gains: {139-56
Meets or exceeds the requirements of
ASTN.
A-43k
h-BT8A B.C
Acceptance Standardi 17
Gauge | 2.5000 1
Heat | 522326
Maierial Grade(s)
Grade(s) il applicable
PL-QA-008
t‘geﬁ%fe‘;:’_’l‘t‘;e;ds the Linerarity / Horizantal  Vertical
A&E,‘T;d. ) ' Deviation Performed  Daily o
A-435 indicate the detect lozation on the skeich below
A-E7TBA B. C E
@ Accep:
- Reject
. Manual Holg . 25 - 50%
T 50 - 75% 3
B >75%
! }
v
W ovinmsmmmmnmnn X
FRy S/
3lza|7 ac HBZO
FW,
Signature

T )

I

Phillip Mariirs 2-22-17 3:12 am

UOP RUSSELL —P.O. # 4500754097 - $/0 # 5654-1 — V-402, COLD SEPARATOR — PROFESSIONAL PROJECTS, INC. 18115 TELGE RD CYPRESS TX, 77429

IL-1 SHELL RING



06/09/2017 From: AMERICAN ALLOY STEEL, INC. To: PROFESSIONAL PROJECTS INC

P.O.#: 5654-6 S.0.4: 573999 AR PL#: 5183481
Item: 1 (1 PC} 3/8" X 36" X 264"
TAG #5654

ArcelorMiftal Burns Harbor Plate
QUALITY ABBURANEE

US HWY 12 Bums Harbar, Indisne
REPORY OF TEST AND ANAYLBES
“EHIPMENT NO, CATESHFFED [GAR OR VEHIGLE ND.
804-002595 03-31-17 AMERICAN COMMERCIAL 'PAGE 1
s AMERICAN ALLOY STEEL INC s AMERICAN ALLOY STEEL INC
ol PO BOX 40469 H| C/0 FREIGHT MANAGEMENT & LOGISTICS
5| HOUSTON TX 77240-0469 . INBESA TERMINAL-PORT OF HOUSTON
x &1 16335 PENINSULA BLVD
HOUSTON TX 77015
g YiELD ] TENSILE , AF FRAC. J
SERAL | PaT HEAT No, | THicKNESS |  wiomorDa. LENOTH PONT | STRENGTH| mons. | Rep,
Tl wnmex | wo. NUMBER PC8,
£ INCHES INCHES INCHES POUNDE PSI PETI IN % %

QUALITY STEEL MELTED & MANUFACTURED IN THE U, S. A.

PLATES - ASTM A516-06 GR 70 PVQ MOD C.20 MAX CU.15 MAX KLD FINE GRATIN FRAC,
ASTM A516-06 GR 65 PVQ, ASME SA516 GR 70 PVQ 2015 EDITION, ASME
8A516 GR €5 PVQ 2015 EDITION, FIRST TST AS ROLLED-ADD'L YENSION PER
TS8T PC HEAT TREATMENT --- MILL TEST PCS NORM 1650+/-25F FOR
30MIN/IN (30 MINUTES MIN), AIRCOOL --- TEST CERTS ARE PREPARED IN
ACCORD WITH PROCEDURES OUTLINED IN EN 10204:2004 TYPR 3.1
RO WELD REPAIR WAB PERFORMED ON BELOW PLATE(S)

Codt 110777 GH 354-54553 .

-~y B549376 Bl3wW61910 4 ,378 26 360 14700 51700 77800 B 23

E1700 73500 &8 24
{M55) MFET REF#:2
E549377 813W61910 4 .375 96 360 14700 54400 78500 B 24

52100 75100 B 26
(M55 ) MFST REF#:2

Bpi

|97 9% UBZ-109

FW

Q-QUENGH TENPERATUNE T-TEMPER TEMPERATURE N-HORMALIZE TEMPERATURE
SERIAL PAT HEAT HARD ENERG SPEAR(K) LAT. EXP

24

BEND THICHNESS SiZE oIR
NMBER  INO.[ HUMSER | Ry INCHES "ﬂ

i a1 2 1|:],,12[Lis
Centified a true copy of thé -
original, retained in our file.

AMERICAN ALLOY STEEL, INC,

Reviewed By:
¥ ollzon

AHALYERE VRAAID
HEAT huBER °f“ﬂlPiSfBl|j,uiwi0riMnivlﬁiN|Bictfﬂl&'mm
813W61910 .18 1.10 .010 .006 .325.020 .071 .13.081.001.002.034.,0002 .002.005.004

e

3 oovtiy thal e mbOVe resUNs e & e wid comect copy Cf AThial nes s 1 poords meinlriowed by ArcelariAtial Burme Harbor and Rre In il compieinoe W The “

HIV1d
JTEENY

recuinsmenis of the speciistion cited sbove, Thig tes report conncl b slerkd weis et be trneritted kiag with any sulbasuent S party fes! raports, B taquinsd.
" - R. SPANGLER I} \ LS8

BHPLYRPT.TIF BUPV, QUALITY ASBURANCE

st

i

UOP RUSSELL—P.O. # 4500754097 — 5/0 # 5654-1 —V-402, COLD SEPARATOR — PROFESSIONAL PROJECTS, INC. 18115 TELGE RD CYPRESS TX, 77429
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14527 Smith Rd. L PAGE: 1 0f1

CFgMMNEm Humble, Texas 77396 7 -~ REPORT # 17-030307
NC. 24n . TEL:(281) 441-4088 : DATE: 5/1/2017
‘ L : FCI ORDER # 77823

FAX: (281) 441-8699
CUSTOMER ORDER # 1287649-JG ‘ L. AW. ASME 2015 ED.

SOLD / SHIPPED TO: NORTH SHORE STEEL -

Item Quant:ty Descriptlon 7 :
1. 2 8" X 600}( 14" LG RF HB WITH NUT RELIEF

Heat Number: Z573
‘Material Type: SA350LF2CLA1

CHEMICAL ANALYSIS® .~ .. PHYSICAL PROPERTIES
c o180 . . |
Mn - 1480 - : - YieldPSL - - -, 61,500
P 0100 " . Tensile PSI o 78,100
s§. - 0020 . " " FElongation . . .~ " 33.8
Si 2L _ - Reduction of Area < 67.7
Cr. . 140 . o " Hardness - .- 163/163 HBW
\To '8% "' GVN -50°F " FTLBS 118/116/83"
Cu - o 040 7 o T % Shear  100/100/100
Ni 400 ‘ . - ) . MLE .083/.075/.056
Chb{Nb) 001 o
N 0118
‘sn 011
_ As 006
Sb 001
Ti .0022
Al - 029
B . .00t
CE & 424
Heat Treatment = NORMALIZED :
Temperature 1850 °F L e
Time at Temperature 12ZHRAN THKMIN N A.C. B
Cooling Media _ AR . S '&E“EE'? B, YA~ 83'

We h'ereby certify that all test results and process information c‘:ontaihed herein' are c'orrect and true as contained in the
records of the company.

_ Preparedby: M (Y\Q’W

Name:- Enka Marquez Tltle. QA Representatlve

L
\ res

Page 1 of 1 Date printed: 5/1/2017 10:34:15 AM

. .Doc#: W51 1 Revit:A Rev Date:11/3/11
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14627 Smith Rd, k PAGE: 1 of 1

cammﬂsm Humble, Texas 77:;96 . REPORT # 17-030308
INC. 24/7 TEL: (281) 441-4088 DATE: 5/1/2017
' , FAX: (281) 441-8899 FCI ORDER # 77823

CUSTOMER ORDER # 1287649-JG LAW. ASME 2015 ED.

SOLD / SHIPPED TO: NORTH SHORE STEEL

ltem Quantlty Description .
2 1 4“_)( 800 X 12" LG RF HB WITH NUT RELIEF :

Heat Number: W353
. Material Type: SA350LF2CLA

~TUOP-RUSSELL=P:OC $AS00754097 =510 #5654 1=v=402, COLD-SEPARATOR — PROFESSIONAL PROJEETS,INC. 18115 TELGERD CYPRESS TX, 77429

CHEMICAL ANALYSIS PHYSICAL PROPERTIES
c 180 . ST e
Mn 1.100 YieldPSIT - - 47,900
P 0080 TensilePSl. -~~~ 74,000
S 000 Eiongation .~ . 36.1
Si 200 : Reduction of Area - 724
Cr. . 140 Hardness = -~ " 1561156 HBW
!\\,ﬂo ' 8:2 ‘ CVN 50 °F . . FTLBS 97/62/93
Cu 200 % Shear 100/100/100 -
"~ NI 080 - MLE 072052073
Ch{Nb) 001
Sn 011
- As 004
Sb .001%
Ti 0020
Al 020
- B 0001
CE 415
Other Ca=18pp
m
Heat Treatment NORMALIZED
Temperature 1650 °F
Time at Temperature 1/2 HR/IN THK MIN S
Cooling Media AIR L A il
: _ .Alftk,/ﬂ' @c. XAN-84 o
St AW, : i

We hereby certify that all test results and process mformatlon contalned herein are correct and true as contained in the
records Of the company. : :

__Prepared by:

Name: ErikaMarquez.  Title: QA Representative ‘

" pPagetoft. - - Date printed: 5172043 10:34:10 AM

Doc#: W511 Revit: A Rev Date:11/3/11



[ 5546~21 | 5546-1-2-3-4-5-6 | | 1013341771 ] | [ LN: 12 | | HO102796-1 | FSVAT4STD |

‘voestalpine Tubulars GmbH & Co KG 554 -3

Alpinestiasse 17
8662 Kindbarg-Aumueh)

T. +43/3865/22 150
F. +43/3865/2216-532
wew, valubuiars,com
’ . Lagal Structure: Limiled Partnarship
MIP@BBiBsHTEAS1 /1

{ocation; KIndbarg/Ausida
Company Reglstry Number 165400k
Materia Gommerclal Colrt of Lachan
t | Test Report (MTR) PR 0582684, VAT Nz, ATU 43830408

Ganaraf Partnar voastalpine Tubulars GmbH
Legal Siructure; Limited Lisbilily Company

; , r 106033¢
FSUATHYSTINS L Cormaril Coutotng
INSPECTION - CERTIFICATE 3.1

{according to EN 10204} .

ABNAHMEPRUEFZEUGNIS 3.1 No. 88776

(pem, EN 10204}

CERTIFICAT DE CONTROLE DES PRODUITS PAR L'USINE 3.1

{seion EN 10204}

_ Herstsiler; : Auftrags-Nr.: 129771 7
Manufactirer: voestalplne Tubulars GmbH & Co K6, Austia Qur works crder No.:
Producteur: No usina:
Besteller: VOEST-ALPINE TUBULAR CORPORATION Bestelinr.: MIPDOQTQ/VATC
Purchaser: USA-77042 HOUSTON TEXAS Your order No..  PO#302628
Archetour: INDUSTRIAL PIPING SPEC,, TULSA DK 74158-1270 Na de fa ca d
0 Tl id commanoa;
grgiaf?e elms:and: SEAMLESS STEEL TUBES, LINE PIPE Zolehen des tleferwerks:
ecl of lests: ’ '
Eprouvetta; Marking of producer: va
Margue du fabricant:
-K‘IVarks‘io_ff: GRADE B/ GRADE X42/ GRADE C Erschmelzungsart: BOF
Mg:&r:gls LP-UsA-D2 Melting pracass: fully kltfed, produced lo
. Pracédé d'élaboration: line greia prachce
Anforderungen: Gr B aoe. ASTM A 106/ A 106 M - ASME SA 106-2011
Requirements: Gr B gre, ASTM A 53/ A 53 M - ASME 8A 53-2012
Exigence: Gr B acc. AP| SPEC 5 L (PSL1)-2007
Xd42ace, APISPEC 5L {PSL1)-2007 )
NACE MR 0175/ IS0 15156.2009 )UC' (4.0
NAGE MRG103-2010 {latest adiffon)
LINERIPE-G1.0 .
- A
Ausfithrung: NU, PLAIN END, PE, BOTH ENDS BEVELLED ACC. TO APVASTM o
Gondlilon: - :

Cond. de livraisan; .

Wiérmebehandiong!,  AS ROLLED

Heat treatmant: :

Traliment de chaleur:

Coupl.die slamped:

Coupl.paint stencllling:

Coelour coding: Fully painted; Bands:

Tube die stamped: ‘

Tube painl stencllling: heat va SPEC 5L-0033 "API" 04/13 AP| 5L B/API 51 X42 PSL1 AISA 53 GRADE B S A/SA 106 GRADE B
4,500" x 0,237" SCHED 40 2660 PSi length f haat no PO# MIPDO00/() MADE IN AUSTRIAK).

R

’glt;y ij'éé'

Colour coding: Fully-palnled: Bands: Purple

Labal: . PO # MIP 00010, DAT PGl of Houslan, TX

Remarks; ") Grade C withoul marking on fubes

Kindberg, 26.04,2013 ' voestalpindyT ubud oG
Qualily =11 a

Page 1 of &

authorfzad Inspection rg

No. 88776 - reprdsenan autorisé

ONE STEP AHEAD,

UOP RUSSELL—P.O. # 4500754097 — S/0 # 5654-1 —V-402, COLD SEPARATOR — PROFESSIONAL PROJECTS, INC. 18115 TELGE RD CYPRESS TX, 77429

C PIPE,NOZZLE



[ 5546~21 | 5546-1-2-3-4-5-6 | | 1013341771 ] | [ ILN: 12 ] | HO102796-1 | FSVAT4STD |

voestalpine Tubulars GmbH & Co KG

Limfang der Lieferung / Volume of delivery / Contenu de la livraison:

Versandanzeige; Pas.: Abmessung: Bundnr.: Stbickzahl Linge: Gawichl Los: Schmelze:
Dispalch advice No.| Pas.: Dimeansion: Bundle No.: | Number Of: Length: Weight: Lol Heal:
. Avis d'expedition; Dimenslon: Nombre Fret:;; Piadces: Longueur: Polds: Lot: Soufflage;
7 |4500inx0.237in 1.38 864 15250,5061 74968,60kg
10,79 tbs/it

Volume of delivery

Heat Lot ) Remark

1013341444 172813 AD 01

1013341445 172814 AD Dt
1013344771 172812 AD @

1013341794 172811 AD O

Test results

Visuele inspeklion/ Visual Inspection; o.B Jsallsfaciory

Dimeansionskonirolie/ Dimenslanal Inspeclion; 0.8 /salislaciary
Wasseﬁnnenﬁruckvarsuch.nydrostatlc tesl; 2660 {duration min, 5 sec.) o.B /sallsfactary
Ringfaltversuch/Flatianing test:o,8./satisfactory

D & W A -

Sireuflusspruefung gam. ASTM E 570/ Flux leakage tesling acc. ASTM E 570 [N 12,5 lsngitudinal, fype and size of reference indicalor
used)o.B./salisfactory .

Test remarks

WIr bestétigen, dass die gelleferten Erzeugnlsse den Anforderungen der Bestellung entsprechen,
We hereby certify that the goods delivered are in compliance with the requirements of the order,

AFC- 140

) ‘E,};

3,0

'

2\ \\S

Kindberg, 26.04.2013

Page 2 of 5

No, 88776

ONE STEP AHEAD.

‘UQP RUSSELL —P.O. # 4500754097 — 5/0 # 5654-1 - v-402, COLD SEPARATOR ~ PROFESSIONAL PROJECTS, INC. 18115 TELGE RD CYPRESS TX, 77429
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[ 5546-21 | 5546-1-2-3-4-5-6 | | 1013341771 ) [ [ DN: 12 ] | HO102796-1 | FSVATASTD |

voestalpine Tubulars GmbH & Co KG

Tensile testing

kot No Test Type Heat {raatment Temp Speclmen Yield Tenslle Elong. Reducl, RURm
Sirength  Sirangth In area
I°C} to. Type  Dimenslon [mm} { PSI 1 [PSI ] [%) %l
Regu, from 42061 60190 23.50
) Requ, to
172811  AD 01 Siandard as rolted 20 1 Strip 2539 x 630 Ri050 51198 73824 3160 0.69
172812 ADO1 Standard as rollad 20 1 Strip 2513 % 648 RI0.60 48847 71648 33,30 0,65
72813 AD O Standard as rolled 20 1 Strip 2531 x 625 Ri0.50 51198 71938 31.B0 0.71
172814  AD 01 Standard as rolled 20 1 Sirlp 2517 ¥ 640 RI050 48022 72228 31.20 0,68
yield strength;
Gr B: 35500 PsI
X42: 42100 PSI
Gr C: 40000 PSI
fenslle strangth;
Gr B; 60200 PSI
X42: 60200 PSI
Gr C: 70000 PS|
Hardness testing
Lot No Tes! Type Heat freaiment Specimen Hardness Number  Mean Hardnass Number Varlalion
N, ¢ nratian TeSI Method from lo fram o
Requ.: 98,50
172811 AD 01 Slandarg as rolled 1 Body HRE BG.50 81.50 80.67 81.33 0.87
172812 AD 01 Standard as rolled 1 Body HRE 78.80 80.30 79,50 80,30 0.70
172813 AD 01 Standard as rofled 1 Body HRBE 80.00 40.80 80,30 B0.43 0,13
172814 AD 01 Slanderd as rolled 1 Body HRB 78.80 80.80 86,10 80,50 040
Kindberg, 26.04.2013 voestalpin
Gualll g
Page 3 of & [ -2
£/
| @
authg élzedllnslpeci.lion ér'.e P
regresenlanl autorisé du fonirole
No, 88776 /

ONE STEF AHEAD,

JUOP RUSSELL —P.0. # 4500754097 — S/0 # 5654-1 — V-402, COLD SEPARATOR — PROFESSIONAL PROJECTS, INC. 18115 TELGE RD CYPRESS TX, 77429

.C PIPE.NOZZ\E



[ 5546-21 | 5546~1-2-3-4-5-6 | | 1013341771 1 | [ LN: 12 ] | E0102796-1 | FSVATA4STD |

voestalipine Tubulars GmbH & Co KG

Chemical test rasults

Hzat analysis

(e s P 8 &y ISy YA [T )Mo V| S [ B _{ R | Ns | GaJ[ceq]
max

06,2309 1.0600 ¢.0300 0.0300 0.4000 D,4005 04000 0.4500 0.0800 0.4000

min
0.0000 0.1000 0.2900

1013341444
0.1772 02625 0.5790 0.0168 0.0044 £.0384 0.0210 0.0197 0.0231 0.0019 0.0108 0.0015 0.0048 0.0000 0.0045 00388 06015 0.3532

1013341445
0.1670 0.2628 0,8713 0.016¢ 0.0033 D.0417 0,0183 0.0207 0.0255 0,0020 0.0051 0.0014 0.0020 0,0000 0.0048 0.0379 0.0021 0.3411

1013344771
01717 0.2578 0.8562 0.0165 0.0047 0.0470 00196 0.0157 0.0256 0.0018 0.0035 0.0016 0.0031 0.0004 0.0055 0.0353 0.0025 0.3438

1013341794
0.1730 0.2553 0.9628 0,0134 0.0057 0.0316 0.0178 0,0231 0.0324 0.0019 0.0036 0.0018 €.0028 0,0001 0.0064 0.038C C.0021 09435

Chemical test results
Broduct analysls

|C " SiﬂMnﬂ P r SﬁCr]‘NI!CuﬂM'TI[MoH V!'Snl E_]}NZ[Nb’Ca"CEC\I
Lof No, 172811 AD 01 1 Standard  Heal No. 1013341794

01778 0.2497 0.9613 0.0120 0.0087 0.0302 6.0188 0.0248 00363 0.0025 0.0034 0.0039 0.0024 00003 0.0000 0.0401 0.0000 0.3482

Lot No, 172811 AD 01 2 Slandard  Heat No, 1013341794
0,1760 0.2446 0.9541 0.0119 00071 0.0301 D.0188 0.0216 0.0297 0.0023 0.0036 0.0038 0.0020 0.0003 0,0000 0.0380 0.0000 0.345%

Lot ¥a. 172812 AD 01 1 Standard  Heat No. 1013341771
0.1689 0,2242 0.9400 0.0127 00040 5.0334 0.0224 0.014% 0.0207 0.0017 C.0034 0.0025 0.0011 0.0003 0.0000 0.0292 0,0000 0,3359

Lol No, 172812 AD o1 2 Standard Heat Na, 1013341771
0.1883 0.2566 0.9448 0.0144 0,0041 0.0354 (L0217 0.0157 0.0242 0.0023 0.0041 0.0040 0.0022 0.0003 0,0000 D.0347 00000 0.3370

Lot'No. 172813 AD O1 1 Standerd  Haat No. 1013341444
01777 0.2566 0.8527 0.01480.0045 0.0374 0.0195 00202 0.0232 0.0024 00058 0.0038 G.0016 0.0003 00000 0.0361 0.0000 0.3485

Lot No, 172813 AD of 2 Slandard  Heal No, 1013341444
0.1777 02561 0.9601 60,0155 0.003¢ 00376 0,0109 0.0205 0.0224 0.0024 0.0053 00037 0,0015 G.C003 U.DODG/yS?I& 0.0000 ©.3488

/

Kindberg, 28.04,2013 voesialpifs

Page 4 of 5

No. 88776

OMNE STEP AHEAD.

UQP RUSSELL —P.O. # 4500754097 — S/C # 5654-1 —V-402, COLD SEPARATOR — PROFESSIONAL PROJECTS, INC. 18115 TELGE RD CYPRESS TX, 77429
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¥ | 5546-21 | 5546-1-2-3—-4-5-6 | | 1013341771 ]

G

e [
Chemical test results
Product analysis

Lol Ma. 172814 AD 01 1 Slandard  Heat No, 1013341445
0.1758 0.2295 0,9018 0.0133 0.0034 0.0347 C.0198 0.0192 0,0202 D.0019 0.0051 D,0025 0.0008 0.0004 00000 00322 0.0000 03372

~voestalpine Tubulars GmbH & Co KG

[ EN:

12 }

HOLD2796~1

FSVATASTD |

LetNo, 172814 AD 04 2 Slendard  Heal No. 1013341445

0.1744 0.2326 09137 0,139 0,0035 0,0351 0,0199 0.0204 00206 £.0018 0.0051 0.0026 0.0008 0.0004 ©.0000 0.0339 0.0000 0.3379

Kindberg, 26,04.2013

Paga § of 5.

No.  B8776

ONE STEP AHEAD,

iUOP RUSSELL —P.0. # 4500754097 — /0 # 5654-1 —V-402, COLD SEPARATOR — PROFESSIONAL PROJECTS, INC. 18115 TELGE RD CYPRESS TX, 77429
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CH P'MFG} INC. o ‘ ' N
8363 I‘%RKET STREETROAD = Matenal_ Test Rep(mi
HOUSTON, TX 77029 R S

Phore: 713-641-5544
_FAX: 713-641-5564.

SOLD TO: o : : 1 SHIPTO:
NORTHSHORES[_JPPL . o

P.O. BCX 9940
HOUSTON, TX 77213

Page: 1 of 2 :
SALES ORDER #: 111650

CUST P.O.#: 1287649-JG1 .. TAGNUMBER: - - : DATE SHIPPED:
ITEM# | QUANTITY ITEM DESCRIPTION - i . o - )

1 4EA  4X46MTHD CPLET PER_DWG SA350-2008A LF2 GL1

CHEMICAL ANALYSIS
i Cy - _Ni [+

;MO' ¥ -Cb: . C.Egv

CEARL

ITEM # | HEAT CODE [§ Mh P S 51
1 LRB4 20 106 01 02 23 2 09 49 06 . oo3 ..000 . . 45
. , PIYSICAL PROPERTIES
TENSILE YIELD ELONG REDUCTIO HARDNESS " GCHARPY '
(PSI) (PSh ~ (2IN) N OF AREA. . V-NOTCH
ITEM # ) % - . S .
73700 48400 3000 8500 - 152BHN  CVN@-50F 74/50/38  FT1BS
TTEM # | ' - ' SUPPLEMENTAL INFORMATION.
1 NORMALIZED@1670F/ 3.5HRS AIR COOL FORGED RD EN 10204-3.18
“ oppl S
A Jwfit XAN- BG

L Q.

WE CERTIFY THAT THE FITTINGS GOVERED 8Y THIS REPORT WERE MANUFACTURED PER -THE SPECIFICATIONS
 PROPERTIES ARE THOSE REFLECTED IN THE RECORDS OF THE COMPANY. MERCURY FREE MFG IN THE USA )

 JORGES ek \Y 7

UOP RUSSELL — P.Q. # 4500754097 — $/0 # 5654-1 ~ V-402, COLD SEPARATOR ~ PROFESSIONAL PROJECTS, INC. 18115 TELGE RD CYPRESS TX, 77429

D1, D2, F1 & F2



CGP MFG, INC.
8363 MARKET STREET ROAD
HOUSTON, TX 77029
Phone; 713-641-5544

Materml Test Repor

Page: 2 of 2

FAX: 713-641-5564
SOLD TO: -
NORTHSHORE SUPPLY

P.O. BOX 9940 -
HOUSTON, TX 77213

SHIP TO:

SALES ORDER#.: 111650

CUST P.O#: 1287649-JG1  TAG NUMBER:—"’

DATE SHIPPED:
ITEM # | QUANTITY ITEM DESCRIPTION - '
2 6 EA  3/4 X 4 6M THD CPLET PER DWG SA35{) 2008A LF2 CL1
] L ' CHEM_AL ANALYSIS_. :
ITEM # | HEATCODE | ¢ Mo P ‘5 8§ Cu Ni_ _Cr Mo Vv chb CEqy
2 Lsi 20 1107 ..008 © 020 21 A7 .07 © 44 04 S o020 001 44
~ - - PHYSICAL_PROPERTIES
TENSILE YIELD ELONG REDUCTIO HARDNESS . o CHARPY =,
. (PS1) (PSI) (2IN}) "N OF AREA : V-NOTCH
ITEM # % - . . -
2 77200. 51900 30.00  59.00 157/162 BHN CVN@-50F 98/106/110 FTILBS i
TEM# | : “SUPPLEMENTAL INFORMATION
2 NORMALIZED@1670°F/ 3.5HRS AIR COOL FORGED RD EN 10204-3.18
opL ey
4/5@/&? ac X4N_‘8-7 o
WE CERTIFY THAT TRE FITTINGS COVERED BY THIS REPORTWERE MANUFACTURED PERTHESPECIFICATIE@;& HAT THEFHYSICAL & HEMIVC/l\L
PROPERTIES ARE THOSE REFLEC"?ED IN THE, RECORDS OF THE COMPANY MERGCURY FREE MFGIN THE U :
JORGE GARC 04/28/2017

Doct: W511 Revit:A Rev'Date:11/3/11

UOP RUSSELL — P.O. # 4500754097 — $/0 # 5654-1 —V-402, COLD SEPARATOR — PROFESSIONAL PROJECTS, INC. 18115 TELGE RD CYPRESS TX, 77429
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14527 Smith Rd.

Comp%pmﬁm Humble, Texas 77396
INC. 2417 © TEL: {281) 4414088

FAX: (281} 441-8898

CUSTOMER ORDER # 1287649-JG
SOLD / SHIPPED TO: NORTH SHORE STEEL

. PAGE:10of1
REPORT # 17-030309
DATE: 51/2017

. FC1 ORDER # 77823

ILA.W. ASME 2015 ED.

Item Quantlty Description

3 1 18' X 600 X 18" LG RF HB WITH NUT RELIEF

Heat Number: Z580
Material Type: SA350LF2CL1

CHEMICAL ANALYSIS " PHYSICAL PROPERTIES
c 168 '

Mn 1.180 Yield PSI

P 0050 ' Tensile PSI

S 0030 . Elongation

s - 220 Reduction of Area.

e -0 ' Hardness : :
Yo :ggg . CVN 50 °F . . FTLBS -
cu . 110 . : “ % Shear
NG - o0 . oo ... MIE
Ch(Nb) 001 : o '

N 0102

Sn .006

As 004

Sb .001

Ti 0024

Al 027

B .0004

CE 413
Heat Treatment NORMALIZED
Temperature ' 1650 °F
Time at Temperature . 1/2 HR/IN THK MIN - :
Cooling Media ' ‘AIR L ey

.’4.{-/{\/./._(“? ;‘t:l{},

w 1&{\_‘{ .

54,000
79,200
339
734
154/156 HBW
98/102/92

100/100/100 -

.0B5/.076/.081

| mﬂ ~-88

We hereby certify that all test resuits and process |nformat|on contained herein are correct and true as contained in the

recerds of the company.

Prepared by . E)fl i ,QQ,& W\Q’W

Name: Erika Marquez Title: QA Reptesentatwe
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: [ 5550~8 |.sfo 5550-1 | | 1013347382 1 | [ LN: 1 1 | H0101485-1 | FSVATL.5STD | ,

voestalpine Tubulars GmbH & Co KG £550- 5

Alplnesirasse 17
8652 Kingbarg-Aumuah{
T. +43/3865/22 15-0

F, +43/3B66i2215-532

www.vatubulars.com

Lapa! Biruciura: Limited Parinarship

Lacatlon: Kindberg/Auslra
HRB4ES27EMTHAS1/1

Company Reglsiry Number 165400k
Cammerclal Courl of Leaban

Material Test Report (MTR) DPR 0582664, VAT Nr. ATU 43630408

Ganeral Partner: voestalpine Tubulass GmbH
Lagal Structure: Limitad Lizblilly Carnpany
Locallor: Linz, Company Regislry Numbar 108833f

FS UAT ( 551 ) Commerclal Court of Linz

INSPECTION - CERTIFICATE 3.1

{ateording 10 EN 10204}
ABNAHMEPRUEFZEUGNIS 3.1 No. 92433
{pem. EN 10204)

CERTIFICAT DE CONTROLE DES PRODUITS PAR L'USINE 3.1

{salon EN 10284)

Hersiglier: Aufirags-Nr.; 142271 2
Manufacturer: voestalplne Tubulars GmbH & Co KG, Auslria Our works order No.:
Productaur: Na usine:
Besteller: VOEST-ALPINE TUBULAR CORPORATION Bestallnr.: HRO46587/VATC
Purchaser; ) USA-77042 HOLISTON TEXAS ’ Your order No.:  PO#307810
Archetaur: INDUSTRIAL PIPING SPEC. INC,, TULSA OK 74158-1270
No da la commende:
P d:
Oré;gégﬁg?g::::n SEAMLESS STEEL TUBES, LINE PIPE Zeichen des Liafarwerks:
Eprouvette: Marking of producer:
. Marque du fabricank;
Warkstoff: GRADEB/GRADE C .
Material: LP-USA-01 ?Atl?ir;gil:ougagss:'d. ﬁos.: d, producad ¢
. . * reduge
Matleres: Procéd® delaboralion: g s poestee
Anforderungen: ASTM A 53 A B3/ A5IM-ASME SA 53-20H2
Reguirements; ASTM A106 /A 106 M - ASME SA 106-2014
Exigence: {ASME Seg |t Part A 1,Jull 2010)

API S L, PSL 12007 and PRI 37
NACE MR 01757180 15156-2009 ;
NACE MRO0103-20+0 {latest adtion) LY , e ,]5 QL. ,4F B-
LINEPIPE-01.0 - W

Ausflhrung: NU, PLAIN END, PE,

Candillon;
Cond. de ilvraison:

Wirmabehandlung:  AS ROLLED

Heat treatment:

Traltment de chaleur,

Coupl.dle stamped:

Coupl.palnt stencilling:

Colour coding: Fully painted: Bands:
Tube dig stamped:

Tuba palnt stencilling: va SPEC 5L-0033 "APS* 09,2013 1.900"0.145" B PSL1 SMLS TESTED 2500PSI length i heal no A/SA 53
GRADE B & A/SA 106 GRADE B SCHEDR,40 PQ No.: HRO46687 Made in Austila

Colour coding: Fully palnied; Bands: purple
Label: PO No.! HRD46S87 DAT Porl of Houslon, TX
Ramarks: *} Grade G without marking on {ubas
Kindberg, 30,09,2013 voestalpl

Qualilg
Page 1 of 4

8
suthaorl2pd Inspactlon re
représpatant auldrisé du coflrole”

No. 92433

voestalpine

ONMNE STEP AHEAD,

UOP RUSSELL ~ P.O. # 4500754097 — /0 # 5654-1 — V-402, COLD SEPARATOR — PROFESSIONAL PROJECTS, INC. 18115 TELGE RD CYPRESS TX, 77429
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[ 5550~-8 | a/o 5550-1 | | 1013347382 ] | [ ILN: 1 ] | HOL01485-1 | FSVATL.5STD |

voestalpine Tubulars GmbH & Co KG

: s550-8

Umfang der Lieferung / Velume of defivery / Contenu de |a livraison:

Versandanzeige: | Pos.: Abmas:.;ung: Bundnr.: Sttiekzahl; Lange: Gewicht: l.._ns; 1 Schmelze:
Dispalch advice No,| Pos.: Dimension; Buncle Mo,: | NumbarGf:]  Length: Walghl: Lot Heal:
Avls d'expédition; Dlimansion: Nomhbre Frel:!  Pléces: Longueur: Polds: Lol: Soutllage:
{ 2 [1.800Inx0,145In 1-8 900 21 112,206 26 144.60kg
i 2,72 sl

Volume of delivery

Heat Lot ’ Remark
1013347382 177538 - o
1013347381 . 177537 - o

Test results

1 Blegavarsuch/Band lest: 6.B fsatlsfactory
2 Dimensionskonlralie/ Dimensional inspeclian: 0.9'/satlsfaclory

3 Streuflusspruefung gem. ASTM E 570 / Flux leakags testing acc, ASTM E 570 (N 12,5 langltwdinal, type and slze of reference indlcatar
ysed};o.B./satisfactony
4 Visuelle Inspekilon/ Visual Inspection: 0.B./sallsfactory

5 Wassarnnnendruckveisuch/Hydrostallc lest: 2500 PS! (duralion min 5.5ec) 0.B.fsalisfactory

Pl

P
Test remarks ‘ < hzl{f Ql.
E

AFB-37

+

Wir bestétigen, dass dle gelieferten Erieugnlsse den Anforderungen der Beslellung enisprechen.
We hereby ceitify that the goods defiverad are In compliance with the requirements of the order,

. veestalplne
Kindberg, 30.09.2013 Qualltats
Page 2 of 4
Abng
aulhmlze
représenta Dle

No. 92433 voestalpine

ONE STEP AMEAD,

UOP RUSSELL — P.0. # 4500754097 — $/0 # 5654-1 — V-402, COLD SEPARATOR — PROFESSIONAL PROJECTS, INC. 18115 TELGE RD CYPRESS TX, 77429
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Tensile testing

[ 5550-8 | s/o 5550-1 | | 1013347382 ] |

voestalpine Tubulars GmbH & Co KG

[ IN: 1 ] | HO1G1485-1 | FSVATL.5STD |

ss50-8

’ Lot Na Test Typs Heat fraalmenl Temp Specimen Yield Tensle Elong. Reducl, RVRmM
Sirength Strength In area
[*C] ¥o. Type Dimension [mm) { PS1 1 1P ] (W 1%
Requ. fram 35534 60190 20.00
Requ. le
177537 AD 01 Standard 2s rolled 20 1 Sirip 18.84 ¢ 382 RI0506 g7877 B5427 32.00 0,79
177537 AD D1 Slandard asralled 20 2 SWlp 1881 x 382 RIO5¢ 63671 BO786 29.40 .79
177538 ADO1  Slandard &3 roiled 20 1 Sirp 40,83 x 370 RWSES 65557 84121 30.90 078

yield sirength:
Grade B : 35500 P8I
Grade C: 40000 P5!

lensile sirengih:
Grade B: 60200 PSI
Gradae G: 76000 PSE

Hardness testing

Hardnasé MNumber Mean Hardness Number - Variation

Lat No Test Typa Heat lrealmeni Specimen
N3, |_gcation TES! Methad fram to from o
' Requ.: 89.50
177537 ACLO1Standard as rolled . 1 Body HRB 85,10 86.20 85.27 86,03 0,77
177538 ALC018tandard as rolled 1 Body HRB 86.70 88,20 87.07 87.60 0.53
Pl
5\\2-‘ 15 e Apg- 37
F.W,

Kindberg, 30C.00,2013

Page 3 of 4

No. 92433

autherided inspeclion rej
ehtant aulddsd du

i

senialiva
anlrole

ONE STEF AHEAD,

UOP RUSSELE — P.O. # 4500754097 — 5/0 # 5654-1 — V-402, COLD SEPARATOR ~ PROFESSIONAL PROJECTS, INC. 18115 TELGE RD CYPRESS TX, 77429
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[ 5550-8 | s/o 5550-1 | | 1013347382 ] | [ N: 11 | H0101485-1 | FSVAT1.S55TD |

voestalpine Tubulars GmbH & Co KG 6‘5‘{0 -8

Chemical tast results

Heat analysis i

S P S Je ™ J(Co AW [ M (V| s [B_[ N2 ] W [ ca[cEq)
max

0.2300 1.0600 0,0300 0.0300 0.4800 0.4C00 D.4000 0,1500 0.0B00 0,4000

T

min
0.0000 0.1000 0.2800

1043347381
0.1736 02608 0.9482 0.0441 0.0062 0,0664 0.0198 D.0491 0,0272 0.0018 0,0063 0.0016 0.0009 00002 0,0077 0.0447 0.0016 0.3482

10133473582
©0,1765 0.2696 0,9653 00157 0,0076 0.0324 0,0197 {,0160 0.0344 (0.0017 0.0147 0,0013 0.0006 0.0001 0.0048 0.0448 0.0018 0.3514

=1}
shzls acAFB-37
Chemical test results Y,
Product anelysis
|c |g Si ||Mn|| P s NCrlNiﬁCuEAIiTiMLMoH V||Sn| B§N2!Nb]’0a||ceo[
Lot Mo, 177537 AD O1 1 Slandard  Heal No, 1013347381
0.1800 0.2503 0.9505 0.0149 0.0067 0,0640 0.0205 0.0181 0,0218 0,0020 0.0072 0,004C 00017 0.0005 0.0000 0.04D% 0,0000 0.3562

Lol No, 177537 AD 01 2 Standard Heal No, 1013347381
0.9848 02513 0.9529 0.0148 00076 00648 0,0205 0.0983 0.0216 0.0021 0.0075 0,0040 0,0018 0.00056 0.0000 ¢.0410 0,0000 0,3815

LolNo, 177537 AD 01 3 Standard  Heat Nao. 1043347381
0.1B08 0.2624 0.9848 0.0149 00076 0,0653 0.0198 0.0190 00234 0.0023 0.0075 0.0045 0.0023 0.0005 0.0000 0.0432 0.0000 0.3598

Lot No, 177537 AD 01 4 Slandard  Heat No. 1013347381
0.1784 0.2506 0.9616 0.0146 G.0067 0.0649 0.0187 00180 0,0236 0.0022 0.0073 0,0044 0.0622 ©.0005 0.0000 0.0413 0.0000 (3566

LotNo., 177538 AD O 1 Slandard  Heal No. 1013347382
0,1880 0.2735 0.8744 0.0153 0.0079 0.0348 0.0200 0,0171 0.03C7 0.0023 0.0163 0.0045 0.0014 0.6005 0,0000 0.0438 0.0000 0.3640

Lol No, 177538 AD 01 2 Slandard  Heal No, 1013347382
0.1824 0.2672 0,8633 0.0149 0.0089 0.0342 00186 00465 0,0301 00022 0.0161 0,0043 0.0013 0.0004 0.000¢ 00418 0.0000 0.3563

Kindberg, 30.09,2013 vosslaipl g
Page 4 of 4 :
authiized inspeclion re| ntative
N 92433 repfasentant aulorse du edhlrols
0. '
voestalpine

ONE STEP AHEAD,

UQP RUSSELL — P.O, # 4500754097 — $/0 # 5654-1 ~ V-402, COLD SEPARATOR — PROFESSIONAL PROIECTS, INC. 18115 TELGE RD CYPRESS TX, 77429
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MILL TEST CERTIFICATE 3.1

{according fe EN 10204)

i

.| 1016386730 | |

FSUAT IV

ABNAHMEPRUEFZEUGNIS 3.1 -

{oem, EN 10204}

CERTIFICAT DE CONTROLE DES PRODUITS PAR L'USINE 3.1

Cond, de llvraison:

[ IN: 1 § | HO12938B3-1 | FSVATIXH |

Alplnesirasses 17 -
8852 Kinghsrg-Aumush)
T. +4313865/22 155

F. +43/3865/2275.532
wwrvaltbulars.com

Lepal Blaciure; Limlled Parnarshlp
Locatlon; KindberglAusiie

Company Regisizry Numbar {68400k
Commearclal Sourd of Lenben

BFR 0532684, VAT Nr. ATU 43630406

Ganaral Pernsr; voeslalplhe Tubulers SmbH

i.egal Struglure; Limited Lisbliy Compeny
tacatlon: Linz, Company Regislty Numbsr $08933{
Camragrclal Court of Linz

-No_. 122697 Rev. 0

(sslen EN 10204)
Hersteller; . Aufirags-Nr.: 29600/ 1
Manufacturar: voestalpine Tubulars GmbH & Co KG, Austria Our works order No.: .

Producteur; No uslne: .
Besteller; VOEST-ALPINE TUBULAR CORPORATION - Bastellnr.: HROBBBSS/VATC PO#
Purchaser. USA-77677 HOUSTON, TEXAS Your erder No.; - 805620
rcheteur: INDUSTRIAL PIPING ;
. SPECIALISTS, INC. No de la commande!
‘ TULSA OK 74158-1270, L'S Zelchen des Lieferwerks:
Matking of producer:
Pruefgegensiand; Ling Pipe !
Object of tests: LP-USA.01 Marque du fabricant.
Eproyvalte; LINEPIPE-D1.0 . hEﬂrsI?hmelzungsart: BOF
tends (APT5D+51) - t eliing process: .
G;ﬂﬂl;zzz;n s #5L)-nonupse Procads d'élaborallon: - ﬁ?;ﬁfpﬂ:ﬁﬂ““’
‘Werkstatf: GRADE B
Matsrial:
Mailéres:
Anforderungen: Grade B acc. lo ASTM A 53/ A 63M-2012
Reqguirements: ASME 5A 532015
Exigence: Grade B goc. fo ASTM A 106/ A 108M-2015,
ABME SA 106-2015
Grade B ace. to APIS L, 45,edt-2012 (PSL1}
NACE MR 01757150 15156-2016
NACE MR 0103-2045 .
. LINEPIPE-01.0; LP-USA-01
Ausflihrung: NU, PLAIN END, PE,
Condltion;

.

Warmebehandiung; ASROLLED
Hest irszfment:

Traltmart de chaleur;

Goupl.dle stamped:

Coupl.palni stencliting:

* Colour codlng:
Tube die stamped: . : ) ‘ )
Tuba paint stensilling: va SPEC 5L-G033 "APM 07,2016 1,315" 8,179" B PSL1 SMLS TESTED 2500 PS| Length ft Heat No. A/SA 53
GRADE B 8 A/SA 106 GRADE B SCHED,B0 PO No.: HR058855 Made In Ausila ’ )

elele e

AFT-6l

Fully painted: Bands;

Calour coding: Fully painted; Bands! purple
Lakal: PO No.: HRO68858; DAT Port of Houston TX

Remarks: *} St unlis have been cohverted to US custemary units

voestalplne Tubtlars GmbH & Co KG 1}

Kindberg, 28,09.2016 " Qualitatsstelle / Quallty Departrent

P. . WEITZER
spe 1 of 4 Abnahmebeaufiragltsr
Abnahmsprifzeugnls wurde digltal signlert und ist ohine suthorlzed Inspaction represemative
: Orlglnalunﬁerschrift galtlg! reg.résentant autorisé du controle
. Inspection certificate has been signed digitally and is H
No . 13.3697 valld witheut an orlginal stgnaturs VD eStal p[ n e

ONE STEF AHEAD,

UOP RUSSELL - P.O. # 4500754097 — $/0 #5654-1-V-402, COLD SEPARATOR ~ PﬁdFESS[ONAL PROJECTS, INC. 18115 TELGE RD CYPRESS TX, 7742%

INLET DIV. PIPE



{' | se40-8 | | | 1016386730 ] § [ LN: 1 ] | EO129383-1 | FSVATIXH i
voestalpine Tubulars GmbH & Co KG

'Umfang der Lieferung { Volume of delivery / Contenu de [a livraison:

Versandanzelgs: Fos.: Abmessung! Bundnr.; Stuckzaht: Langs! Gewicht Los: Sohmelze;
Dispatch advice No.| Pos. Dimenslon: Bundle Na.: | Mumber Cfif  Length: Weight: Lot; Heat
Avis d'axpédliion: . Dimension: Mombkre Frek|  Piéces: Longuewr; Polids: Lek: Soufflage:
1 [1,315Inx 0,178 In; . 18 1028 23 460.488# 23 077.50kn
12,17 Ibs/ft .
" [SCHED,80

Volume of delivery

Heat Lot Remark
1016466321 208555 aD ™
1016386730 208498 AD 01

Test resulis

1 Blegaversuch/Bend lest; bestanden/passed
Dimanslonskonirois! Dimansional inspaction: bestanden/passed ‘

Slréuﬂusspruafung gem, ASTM E 570 / Flux feakage tasting acc, ASTM E 570 (N 12,6 longltudinal, types and size of reference indfcatar usad):
bestanden/passed
Visuelle Inspektion! Visual Inspection: bestanden/passed

Wasserlnnendruckvarsush/Hydmstalic st bastandan/passed, Mindestaruefdruak/min test presstire: 2600 PSL
min.Haltezeit/min duratior: 5 sec

Test remarks

Wir besiatigen, dass die gelieferfen Erzeugnlsse den Anfordarungen der Besteliing entsprechen.
We hereby certify that the goods delivered ara in compliance with the requirements of the order.

PP

zleliw ac. | .A[:_—r_'[ol

1Yy

veestalpine Tubulars GmbH & Co KG

Kincberg, 28.08.2018 . . Qualltatsstelie / Queilty Deparimant
. : ' WEITZER
Page 2 of 4 : Abnahmebaauitragter
AbnahmeprdfzeLgrls wurde digltal slgnisr und Ist chre authorized Inspection reprasantativa
Originalunterschrift gitig/ raprésentant autorisa du contrle

Inspection cerlficate has been signed digitally and 3 : ‘
No. 122687 nepeslen seilicae s e e 0 voestalpine

ONE STEP AHEAD.

UOP RUSSELL — P.O. # 4500754097 - 5/0 # 5654-1 —V-402, COLD SEPARATOR — PRO.FESSIONAL PROJECTS; INC. 18115 TELGE RD CYPRESS TX, 77429

INLET DIV. PiPE



[ 5640-8 | | | 1016386730 ] | [ IN: 1 ] { §O129383-1 | FSVATIXH |
3 voestalpine Tubulars GmbH & Co KG

:nsile testing

Lot No Test Type Heat trgatment  Loc, Temp Specimen Yield  Tensile FElong, Gage Redust. RURm’
. Strangth  Strangth length In ares
['Fl No. Typs  Dimensleninchy [ PSI 1[ P8l 1 [%] [nch] [%)
Requ. from 35534 60190 30.00
. - Regu, to
208685 ADO{ Standard as rollad Rear 20 1 7ull Sectlor 33,73 x 441 RIDG0 44381 67152 4560 2 D.56
208585 ADC1 Standard as rolled Rear 20 2 tull Bechior 233,72 x 467 RIDS0 42641 64686 4210 2 0,66
208585 ADO1 Standar{i as rolled . Rear 20 3 “ull Seclior 33.70 x 4.7C RID.50 42801 64106 4710 2 0.58
209495 ADD1  Standard as rolied Rear 20 1 “ull Seclior 33.40 x 4.55 RI0,50 46847 ‘B? 732 4840 2 0.59
2439405 ADOY  Standard _as folled Rear 20 2 °uli Secilor 33.40 x 455 RiDS0 46122 67442 4410 2 0.68
Hardness testing
Lot No TestType  Heat treatment Specimen  Test Hardness Number Mean'Ha(dness Number  Varlation
toc, No, Location Methed from to " from lo '
Requt.: 88,50 -
208535 ADC1  Standard as rolled - Rear 1% Body HRE 78,50 77.20 76.80 77.00 0.20
- Quadrant  1_Outer 2_Outer 3_Outer AVG_Outer 1_MI{.:I‘ 2 Md 3 Mid AVG_MId  T_inner2_inner 3_nner AVG_innar  AVG_Varlation
1 7680 -77.20 7590 V697 76,00 ¥e50 V.00 76.80 77.00 76.80 77.20 77.00 0.20
2084385 AUb1 Slandard as rollad Rear 1  Body HRB 77.50 78.50 . 77.80 78,37 0.57
Quadrant  1_Cuter 2_Ouler 3_Outler AVG_Ouier 1_Mid 2 Mid 3 Mid AVvG_Mid  1_tnner 2_inner 3_Inner AVG_lnner AVG_Varlation

1 © 7780 7800 7758 77.8D 7830 7A90 77.90 7B.A37 7860 7840 77,80 T7B.20 . 087

PPl
Q.C.
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}7-30-2015 00:36 Load - 2324292 BL- 7750726 blr466

*rofessional Projects Inc. Heat- JW15101084
sust, PO - 5574-20 Order-Line - 12659667 /1
6/3/2015 B6:20 PM FROM: Fax Server TO: +18B65881072 P. 5
NUrEOOR Mill Certification MTR & 0000103107,
5846
NUCOR CORPORATION 6/3/2015 “’“585‘; petgies
NUCOR STEEL TEXAS Fax: (803) 626-6290
Sold To:  KLOECKNER METALS CORP Ship Te: KLOECKNER METALS
500 COLONIAL CENTER PARKWAY 14200 ALMEDA RD
SUITE 500 OUSTON, TX 77053
ROSWELL, GA 30076-0000 (713) 453-7211
578) 260-8817
ax: (678) 259-5894
Customer P.C.| 6933311 / Sales Crder { 219534.6
Product Group | Merchant Bar Quality / Part Number | 5337520024004W0
Grade | A3B/AS20GRE0/CSA4SMIE0W Lot# | JW1510108401 s
Size | B2 Elat Heat# | JWAS101084 oo™
Product | 3/8x2" Flat 20° A36/A529-50/44W/50W B.L. Number { J$-706384
Description | A36/A529-50/44W/50W Load Number| J1-310134
Customer Spec. Customer Part # | MB382FLTA380240
T hereby cerlify that the material described herein has been manufactured In accordanse with the spedficalions and standards lisied above and thal il salsfies those requirements,
Holl Date: 4/23/2015  Meft Date: 4/20/2015  Qty Shipped LBS: 5,206 Qty Shipped Pes: 102
ASTM A36/A36M-12, A709/709M-13 GR36, ASME SA36-10 Ed 11 Ad.
ASME SA36-2010 EDITION-2011 ADDENDA
ASTM AT09/A700M-13 GR 36 [250]
C M P 5 Si Cu N Cr Mo v Chb
0.13% 0.84% 0.011% 0.027% G.20% 0.29% 0.15% 0.19% 0.040% 0.6340% 0.001%
Yield 1: 54,600psi Tensile 1: 73,300psi Elongation: 24% in 8"(% in 203.3mm)
Yield 2: 55,600psi Tensile 2: 73,3090psi Elongation 25% in 8"{% in 203.3mm)

Specification Comments: MEETS THE REQUIREMENTS OF: ASTM A36/A36M-08, A529/A529-05 Gﬂst}gtlfx, ATOSATOIM-1G
GR36(250); CSA G40.21-04 GH44Wé300W &GF@BOWFSOW); AASHTO M270/270M-10 GRI6(270); ASME SA36/SA36M-10 MEETS
REPCHTING REQUIREMENTS OF EN10204 SEC 3,

- Bl3lis e
Comments: E-mail: websales@nsiexas.com .G
YAL-S  Gw

1. All manufacturing processes of the steel, including melting, have been: performed in the U.S.A.

2. Mercury in any form has not been ysed in the production of testing of this product.

3. Welding or weld repair was not perfomned on this material.

4. This materiat conforms ta the s&eciﬁcations described on this decument and may not be reproduced, except

in full, without written approval of Nueor Corporation, ) i _
5. Results reported for ASTM E45 (Inclusion content) and ASTM E381 (Macro-etch) are provided as interpretation
of ASTM pracedures.

oM Vor A

Bhargava R Vantari .
NBWA2-10 January 1, 2012 Division Metallurgist Page 5 of 7
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Arcaloriiital Burns Harbor Plate Y
CQUALITY ABSURANCE US 190y 12 Bums Marter, Indina ﬁ \
REPCHT OF TESTARD ANAYLAES

SHRERY G, DATEGRFPED AR OR Ve E 11D, g,
B03-D2754 . 02-13-16 | CSE-CHGO-BNST BVRY 062065 PAGE 2 %
. AMERTCAN ALLOY STEEY, TNC s FHEERTCAN ALLOY AAEEL Iﬁ@ i
ol PO BOX 40469 H BNEP TR¥ 7226 MILE 6.4 LN BRG 492 £
;’ HOUSTON TX 77240-0469 M 6330 N HOUSTON ROSELYN RD 5
g g BOUSTON TX  7708L-3410 g
w
9
H I O e BT T T fro]
g sz PAT SEAL ’Sﬁé | vreecugss | wordcapa | LEHGYH [ weenr | ;i%‘g Si%gﬂ “Qﬁf‘@' [R’:u. E—,
I Ll I | rwemes  1mcmze INCHES  POUNDS 8% B&I IV $ % e}
QUALITY STEEL MELTED & MANUBRACTURED IMN THER U, 8. A. S
PLATES - ABTM ABL6-06 GR 70 PVQ MOD C.20 MAYX, ABTM AS516-06 GR 635 PVQ, ASTH =
AB16-06 GR 60 PVD, ABME SAEL6 GR 70 BVG 2013 EDITION, ASME SA51S Gk E
VG 2013 EDITION, ASME SA516 @GR 60 PVQ 2013 EDITIOHN, FIRST 77 AD il
ROLLEL-ADD YL TREHNSION PER THT PU HEAY TREATHENT --- MILL TEST BOE ND é
LE6E0=/-25% FOR B3OMIN/TN (30 MINUFTBES ®WIN), ATRCODL ~--- TEET CERTE AR -
PREPARED IN ACCORD WITE PROCEDURES OUTLINED IN EN 10204:2004 TYDPE 2 g
NO WELD REPAIR WAS PERFORMED ON BELOW PLATE(S) Q
COE 106950 GH 354-4932% a
-y BO45362 812534840 2 .g§25 126 480 20420 48300 74300 B 25 5
: 51800 73500 8 29 &
{55} MPET REFH:16 4
BD4B363 813553484¢ 2 .625 120 480 20420 48300 74200 B8 25 =)
52500 73800 & 31 ]
{MAE] MFET REFE:6 <
b
=
NG
AN
ol
=
1
]
j;
A
o
B-OUENGY TEMPERATURE TTEMPER BV RATURE HHORKLITE TEMPERATURE o
o
3
&
P~
3
2
3+
THLEEY BRAET o
BERIAL AT HEAT MARD GEND TECIHERS l SoE mﬁi"rﬁsv ENERGE L LB EHEARS) Wi e MELE o

MUMBER  [NO.| HUMBER =
< K INCEES T o e T SRR S o I 4
[T
Cartified a trus copy of the a
origisal, otefred fn cor file, z
AMERICAR ATI r‘l‘»’ ‘-1 R §

Jiovicaned )
72 20 Bo e
IHGWL‘D

1 CNELEONL. ARIPL e
retss o 1 T s [ a L w [w e m vl nlel = Lol o [ oo
BLl2E34840 .17 1.07 .012 .005 .335.361 .21 .04.008.002.002.033.0002 .003.004,004
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ArcelorMittal Bur;ﬁt};:or Plata Y 12 ekt ot
TBIMENTNG. CAR GR T,
B03~13212 11-04-15 cos-CHEO-BNSE fal:] ) o:LBMsl PAGE 6
ANBRICAN ALLOY STEEL INC

T AMERICAN ALLDY STREL iNG
PO BOX 40468
HOUSTON TX 77240-0469

BNSF TR# 72256 NILE 66.4 LN SBG 452
£330 W HOUSTON ROSSLYN RD
HOUSTON TX 77691-3410

S=-O~ 6
O W=T

J T vED i TESIE TR ]
SEUAL | PAY HEAT e Toneess | WO oRIRA LENGTH "7 WERGHT | POMT | SIRENATH] Giong. ) RED.
Nom 12 b INCHEE  INCHRS INCHES DPOUNDS P8I PBI IN % %

LB B

QUALITY STREL MELTED & MANUFACTURED IN THE T. g. A,
PLATES - Z8TM A516-06 @i 70 PVQ NMOD C.20 MAX, AGTM A516-06 G€R &5 PVQ., ASTM
A516-06 GR 60 PVQ, ASME BAS16é GR 70 PVQ 2013 EDITION, ASME SA516 GR
PUH 2013 EDITION, ASME SAS1l6é GR 60 PVQ 20131 EDITION, ¥IRST T8T A3

ROLLED-ADD 'Y, TENSION PER TST PC HEAT TREATMENT --- MILL TEST PCS NO
1650+/-25F FOR 30MIK/IN (30 MINUTES MIN), AYRCOOL --- TEST CERTS AR
PREFARED IN ACCORD WITH PROCEDURES OUTLINER IN EN 10204:2004 TYPE 3
N ACCORD

WITH PROCEDURES OUTLINED IN EN 10204:2004 TYPR 3.1

DURES

NO WELD REPATR WAE PERFORMED ON BELOW PLATE(S)

Co# 1063115 GH 354-4859F
AQ57808 B21P00650 1 .B75 9% 480 11435 48100 73500 8 23
50000 72600 B 28

{M55)MFBT REFH#:7

—— AQE7807 821P00650 2 .87 46 480 22870 47900 74500 8 29

0200 71000 & 29
{M55)MPST REF#:7

AQE7BO8 B21P00650 1 .B75 56 480 11435 54000 78400 8 29
50500 73400 8 28

{MEE)MFST REFH§:7

COUENGH TEMPEFATINE TTEMPLR TENSERATURE ) T NORMALLTE TEMPERATIRE
SERIAL £AT) HEAT HARE | obwp P ,,mi aE TEST | ensRGWE L ﬁ!ﬁ SHEAR(K) niEe MEDE
MMEER
RUMBER  1NQ. B INCHES b 5 T 2 1.8 7] 2 | 38 1] 218
Certified
Orimifit
AMERCH
§ .
(W 11127 bows
[T
vsrnsmed "5 | w | » | 3 | s | oo | | o vl alnl o 1ol s {e %
421p006E50 .18 1,07 .012 .004 .323.015 .01 L12.078.004.002.033.0002 L003.004.003
CE PCM
.40 .26 ¥
PP} L
=17 ac HBZ- 14 ik“‘f
0 page
T ST oo Gy 2L
o o gpocne Tt T "F%. miwoop )
GHLTRPT.IF SUPY. QUALITY ABSIFLANCE OE
]

LENT
UOP RUSSELL — P.0. # 4500754097 — $/0 # 5654-1 - V-402, COLD SEPARATOR — PROFESSIONAL PROJECTS, INC. 18115 TELGE RD CYPRESS TX, 77429
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02-19-2015 00:06 Load - 21974908 BL - 7743246 blr466

Professional Projects inc. Heat - JW14105769
Cust. PO- 55038 @[t Order-Line - 12057777 /1
H HH : MTR # 0000063978
NLUCECOE Mill Certification 5612 Hay 18
ewe
NUCOR CORPORATION 11/6/2014 5903) 626-4461
NUCOR STEEL TEXAS Fax: (903) 626-6200
Sold To:  KLOECKNER METALS CORP Ship To: KLOECKNER METALS
500 COLONIAL CENTER PARKWAY : 3837 SINGLETON BLVD
SUITE 500 DALLAS, TX 75212
ROSWELL, GA 30076-0000 {214} 630-6959
678) 259-8817
ax: (678) 259-8894
Customer P.Q, | 6851815 Sales Order | 209927.7
Product Group | Merchant Bar Quality , Part Number | 3000050024004W0
Grade | A3B/A529GRBMCSA4AW/HOW / Lot# | 1410576901
Size [ 1/2"(5000)Round Heat# | JW14105769 o
Product | 1/2" {5000} Round 20" A36/A529-50/44W/50W B.L. Number | J1-687279
Description | A36/A529-50/44W/50W Load Number | J1-280957
Customer Spec Cuslomer Part # | MB1/2ZRNDA360240
i hereby cerlify that Ihe materiat described herein has been manufaclured in accordance with the specificalions and slandards listed above and thal # satisfies those requiremenls.
Roll Date: THM4/2014  Melt Date: 7/9/2014  Qty Shipped LBS: 5,010  Qty Shipped Pcs: 375
ASTM A36/A36M-12, AT09/700M-13 GR38, ASME SA236-10 Ed '11 Ad.
ASME SA36-2010 EDITION-2011 ADDENDA .
ASTM A709/AT09M-13 GR 36 [250]
C Mn P S Si Cu Ni Cr Mo v Cb
0.15% 0.86% 0.013% 0.028% 0.22% 0.25% 0,16% 0.17% 0.050% 0.0188% 0.000%
Yield 1: 62,260psi Tensile 1; 76,500psi Elongation: 23% in 8"{% in 203.3mm}
Yield 2: 61,100psi Tensile 2: 77,200psi Elongation 23% - In 8'(% In 203.3mm}

Specification Comments; MEETS THE REQUIREMENTS OF: ASTM A36/A36M-08, A529/A528-05 GR50(345), A708/A709M-10

GR35(250% CSA G40.21-04 GR44W(300W &GRSOWQSSOW); AASHTO M270/270M-10 GR38(270); ASME 5A36/5A36M-10 MEETS
REPORTING REQUIREMENTS OF EN10204 SEC 3.

Comments: E-mail; websales@nstexas.com ‘? sl
1. All manufacturing processes of the steel, including melting, have been parformed in the U.S.A. - o%u =1=41
2. Mercury in any form has not been used in the production or testing of this product.

3, Welding or wald repair was not perfomed on this material.

4, This material conforms to the specifications described on this document and may not be reproduced, except ? ’3’ I '5- Cl,\(;d.
(SR

in full, without written approval of Nucor Corporation, .

5. Results reperted for ASTM E45 (Inclusion conteni) and ASTM £381 {Macro-etch) are provided as interpretation
of ASTM procedures.

YAK-125"

Bhargava R Vantari
NBMB-10 January %, 2012 Division Metallurgist . Page2 of 7
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METALFAR PRODOTTI INDUSTRIALI SPA
23861 CESANA BRIANZA [LC) - iTALY

&= VIA G, PARIN 28

; PHONE + 39 031 655441 - FAX +39 031 655149
guality mif@farmas.com

sl

COMPANY WITH
MANAGEMENT SYSTEM
GERTIFIED BY DNV
=180 8001 =
= |50 14009 =

INSPECTION CERTIFICATE EN 10204:2004 / 3.1

s LONPY 2014-C_WFF-08170

Data ! Dated 29.11.2014 &%

ITEX PIPING PRODUGCTS ELC
13411 WEST ROAD
77011 HOUSTON, TEXAS

#% 1 Ordine I PO

Iltem

us DOT f Delivery hote
Packing List
Faltura ! Invoice
Ns. rif. f Our ret.

I-245434/NS .
112

2014-2[ 301 -0004872
2044-3E4D1-0004431
2014-3E401-00044:41 A
2014-3E201-0002633-0111

Dest, ITEX clo NORTH SHORE STEEL-FFV as
12945 MARKET STREET
FEiadt HOUSTON, TEXAS 115
Cod. colata ° | Nr. colata bt Quantita ** Descrizlone FOT R0 )
Heat Code Heal Nr Quantity Description
G1436 18,00 BLIND BOT RF 18" LFZCLT

Mat, in acc. af Mat. in acc. to ™ ASTAMIASKME A I50/SA 350 M- 14 ASME CODE SECT. Il, PART A, ED. 2013

ASTM A350 LF2 CLY
NACE MR-0175/2008 150 16156
NACE MR-0103/2012

QA SIN ACCORDWITH PRESS EQUIPM.OIRECT B7/23EC(PED) ANNEX |, PARAGRAPH 4.3

CERT AB87-2014-CE-ITA-ACCREDIA

Ann. mat. { Mal. remarks fie

FULLY KILLED STEEE AND FINE GRAIN PRACTICED

- (SARE T

Elementi ! Elements e

LADLE ANALYSIS 0,130
Al

LADLE ANALYSIS 11,029

CE LF=C+Mn/G+{Cr+fo+V )5+ (NI« Culs

si Mn 8 P Cr Ni Mo T Cu v NE N
0200 0990 0001 0008 0110 bLOY0 0020 000z Q070 G003 0001 0,000
CELF GCESF F1 F2 PREN
o4%1 0345 0,273 L1 n

CE SF=C+Mn/t}) F1=CurNI+Crebioey F2=Crihdo

Provetta Forma O °GSh5  Snarvamento>,2%a1 Snervamento> 0% Rottura ©7 Allungamento “*  Contrazione %
Tost spocinon Shape Yield Strangth=0,2%  Yiold Streagth>1,0% Tonslie Elongation Roduciion of area
Sezgectmmz  L.om  JmQ . 2=z[] MPa MPa MPa Y 5%
126,60 50,80 t 20 3100 5050 30.0 61.0
DUREZZA | HARDNESS# RESILIENZA { IMPACT TEST
HBW TipofTypet™  Provetta/ Test Spocimon € “ 1-Joule©*  2-Jeute =" 3uloule ¢ ModlalAverage &'t
152,0 - 1540 Ky 1010 mm 46 6y 74 70 70,7

l Tratt. Torm. ! Hoat treatrent <7

NORMALIZED AT 930° C - COOLED IN STILL AIR

ELECTRIC FURNACE

Bis

[ Dim In ace. a £ Dim. ace. to

ASMESANSI B16.5 -2013

Marcatura in ace.?
Marking in ace. lo

Finltura f Roughnuss l 125250 MICROINCH AARH

MBS SP25 Ed. 2013

Vis, & Dln. SATISFACTORY

Otlgino
Orlgin of Stoel

EUROPEAN UNION

Holy / Notes

100% MANUFACTURED IN ITALY
MANUFACTURING IN ACCORDANCE WITH ORDER AND SPECIFICATION

=Pl
/17 ac )
4/ 20 XAN-89
UFFICIO CONTROLLO QUALITA® ™ ENTE UFFICIALE DI COLLAUDD %7 MARCHIQ PFRODUZIONE R
QUALITY CONTROL DEPARTMENT INSPECTION AUTHORITY MANUFACTURER'S SYMBOL
X . S
& F¥rigoto MFF
Page 1- 1

Doc#t: W51 1 Rev#: A Rev Date:11/3/11

UOP RUSSELL —~ P.O. # 4500754097 — 5/0 # 5654-1 — V-402, COLD SEPARATOR - PROFESSIONAL PROJECTS, INC. 18115 TELGE RD CYPRESS TX, 77429

H BLIND FLANGE




Professional Projects Inc.
18115 Telge Rd. Cypress, TX 77429

5654-1 Databook

List of Contents

ltem: V-402, COLD SEPARATOR

Non-Destructive Testing (NDT)

Pg. 1-5 Radiography Reports
Pg. 6 Magnetic Particle Test Report
Pg.7 Ultrasonic Test Report




LdS~p FEFT b/ JINTID SIWTOH HAFSOr | 4sudeiBolpey Il 19497
4 TINNOSH3d
JWM wﬂwﬁmwmn_ GNY 40 H1d3q JHL 1H0c3Y a1 235 ol £ JIHdVHo0Iavy 40 #
HLIV3 000D 40 34 a3Lu0d ATHNOH 1/ s3I A3HdVED0IGYY
KINO SI9¥IA TYNOISNIINIT OML SIINAONE AHIYHOO0IawY QINYOM SHNOH TYLOL aaNEOM JAIIL r4
. TIAVHL Sa13Mm 40 #
ey _
7 \
1
/ oloor| a Rr4 2T
/ 2to01| @ x4 ZI-IT
/ Jroor} oa «5T TI-0T
/ 2toor| a W8T 016
/ Jier| a WST -8
/ >toot| a 5T 84
/ Jjoort g W57 L8
/ sloor) @ ST 95
/ Jjpo0r| a w5T 24
/ >100T| @ WS rE
/ J{oor| @ W8T £z
/ Jy60r| g v ZT I7
# AUIT | SJUBWILIOY) | SHIBWDY o x = [r:] T m T 3 0 w - =] m 1 4 o k) = s
31e|&8|5|&8|5|B|8|8]1&]% sl 8§ g| § |5 | % g
—_ il sl a2 | S|8[2|*]e| s a3 2 = 2] = =
2 o = gl =]2a]le | & = | £ 3|l a3 8 3 5 g
oy z e 2 = c 2 2 4 = 3| B& s 2 - &
Q - e 2 = ] o [+ (o] 3 w L] o -
Rl g2 13 3|z g8 HE = | P %
7|2 d1%218|¢8 5|2 5| 8% s | 3] 2
3 = & o B 5 5 3 Al 59 ) @ =
B | & ~1 5|l =!8 o ] ) ) 2
Q ] o ko D - =
= =4 (=] ] 0n =
[+] m b ] 2} [
3 8 o @
R T B . E _ e T _ ILX.L QN_w E__n_ o o : T N._H ..—:-.uoo E__n_ GO0 yoeg LS00°  uold "mcmm._om
ajgnog [ | oiBuis [7]  :peoT (Syerd) wiid Beg ] e 7] so ] {.) 2218 10dg |e204 szy _ (.} Juswaoiouiay I99ig uoque | lfellalen
/N YN wN M| D g9 ybuang aaunog 09-09) _ :90nog uoneipey | sinsodxe [eusup SMS -1y | ON 00.4d |dY
IiIA 088 m§m<_ plepuels Jdasoy rosdg Huluieaon “ #0d #3dv
X1 ‘NOLSnoH|  ‘uoneso]josfoid _ :sweN jo9fouid 1596 | #0S J #q0{ Ja11o
o V| aowa | 2102/ -93eq ONI SLOTMOMd TYNOISSTHOM| HulD | :onloid 1av

uoday Aydesboipey




N. \ )a.ﬁ\\ L R4 el “ % 7T \\ . NI Am ST Q./.yﬂ@jé ssaydesBorpey || [Bas
T3NNOSHId
Hilvd 0002403 h”“mwﬂﬂwwma Y 30 H1d3g IHL el o 2HIIOIIVY IO 7
. _ ATYNOH L7y STIN QIHAVESO0IaVH
ATNC SISVINI TN d.,_m_,ﬂw.;._n_ O/ mmUDQOmmsfzm«xqu“ﬂ(m QIRHOM SUNOH TYLOL AIROM FINEL AL STIIM 30 #

N ! - Nz ANz 7N
) ~ 07ty
EAYA4 7 Py

i o f _w}i !
LY - | kel
z | 7i-s
e _ Si-ki
- hi-5!
- 42!
% Z!-
- {1-0]
Z ] 0/~ &
- / b-3
< [ 2L
i L9
~ -5
~ $-h
~ o E
< | LSl st
= AP J1 ST Bl 1~
BUIT / SIUSWLIOY ; SYIBLUD alzls|low|lz]l mis]lsliol] el s iagf ¥4 3 - p] <
#aury 0 syrewsy 212 m g m Z1E |3 sl &8 @|Z| &5 & g ® ] 5
»|ElE33 2|3 |8{3|%|e]g o183z = (e = £
I & - - B ] e | 2 - E 3| a3 & o N - =
#FlE| ol c|2]2 Z 1= = |5/ 28 & g 1 8
gl 3| s S| S| #8168 8 | g S8 % & = 2
~1218 El&lx|m g1 E al & = g| &
@ I~ - o ] = i ] 3 = N =
2 | gl2138]8 1% Bl 2 2 |3
g | & Sl e} 218 = S z g1 5
g 2 s B s |5 %
= g 3 3 @ 2
= @ =z P
—— =
Looi Y. 5% 7S Wi Qi 7 | wnop wpg SopT  TPEd | L0000 Tuory | ISusasgs
sgnoq [ sifuis 4 peot (aeld) wind Beig] o jl so'[J| (Jomsiedgmsod| g | () wswsoioqmay ‘fentayey
YN YR WN AM| 1D 2.5 wbuang sanog 2 b1 YI| ecmoguogeipen PV ST D] o 00ad 1ay
| L \WMQILn D25 piepuerg ydesoy :oadg Bujuianog | #0d # 3N
XL 755 2.5 uogesoq peleid wpysPuroy) £2% @f | eweNiosiosd hS25] #0S 7 #qof sy
[40] 1| 39va | LI/s1) L} meq . FIa | nuao

. uoday Aydeiboipey




| of |

v
N
i\

\

@)
Q. “
@ o
o £
|
- ]
>§£— [} ,-ﬂ"“wﬁq:-e"'__
N = 123
Qs e £
0
eI :
L v S
) | w4 5
IR £
" — 1]
L
Bl | s :
| |8 )
N §
N |8
Ty
~.] o 3
i~ *§ 3 joejilyg Wiy
13
5 yopewsin f mo-uBIH
g | .2
§ QE_ ANABIUOY |EUIBIU]|
ny) uing
N INIBPUN [EUIAIU|
©ly
e s MDIBpUN fRUIBIXT
~, |
e o
) E uonesjauad szenbapeu|
°le
N
3 uoIsn4 sjapdwoau]
4
\r\_ yoelo
J
W uoisnjaug Jo el
oy
o~ Asodod J#sn|) [ Ajsolod
s
V| E
] Z
(8= al ¥3a1am
2|59
o & iajpauenuad f 100 W !
L =
X'HH d9'001'08°08°20/5 Qb A/e ) = |~ d
adh) ageld Wil o
anbiuyoaj) ) ]
lsw *
N .
0 ssouNaIL ajeld / adid ||y
L, LY
iajauielq J 9215 adid N 4
! 1S sdid!
Y S|~
o siaxsey uopeso fmala | |
Z\3
1L -
EiE | grEm |0 4
E|2|E N
< |O |

AL Gt

/T )7




Nq § uaydesboipey || jons

*INITO
"AINO SNOINIJO H1IV3 Q00D 34V a3L40d3Y M\ TANNOSY3d !
‘ JIHdVY901avY i
$133430 40 HLAYQ ‘ATNO SADVIAI TYNOISNIWIA OML SIINACYd AHAVYD0Iavy 10 43NN GIRITHSOIaYH STTIM 40 “ON
e A (3 %) 78N T Niozl 7
\M\m / / - ©2-bf
\ - b3l
- - 2L
ﬂ et L7221
- 3751
- ST
-~ a5t
-~ S 21
- 2707
- 1/-0!
- 0/°b
= 1%
e -1
7 L9
- 55
- TR
- hs
7 2
wid 2| sz 8L 2z Z2-7
# 9UIT / SIUSUIIOD [ SHJEWaY n T = o = m - = S m p- = 5T m EE = % < -
s|g|(e|s || |E[8|s|&]¢% Fi131g3 g 3 3| 2 s
2 - 5 = 2 3 8 3 = [~} o qﬂ al 54 = 3 © z e
= =] - =3 - o c i3 d = kL = o g .m 5 N 10.._
ZS|l2lo|lz2|lclcle]le s | £ Z 15|38 3 3 g
2|53 22| 3| % | e S i3 48 5 5
g . 7 = - H 3 A
& 8 e o % c o, s =1 3 M m‘ m
.anam.sun_ W .M- M.nu‘ m MUW m W m b m b Ws -l
= 2 g 2 3 )
S ) 3 il o
3 ® &£ 5 @
= X 0 .
wﬁ = - % > m.
- A\\ szZigwpy| - 9 4 = .h. X, v \N nog w4 SO0 Doegl L5007 auold  1SUIIING
slanoq []  eibuis (T peot (eietd) wikd| Beia[] o1 [ so'[] :(uszsiodsesod | gy :(*ui) Juawaosopurey S5/> eusen
N VI YN 0 &9 ‘hBusng soinog . Of§)) :99unos uonelpey OF) Ty “oN void 1av
| -OMC, 2za 02S iplepues deooy _ TN~ 2§ Foedg Bunianron _ #0d rer
X 's522d A7) uonesonacloid LS ZX., % PuweN aloig ] - £ 595/ h 595 #08 / #qol waio
“Z20 ) mmmn__ Li-b7- 1 =ea T dd aueno o Toid 13w

Joday Aydeiboipey




Radiography Report

of 2.

iPageZ a

Date: /2 %//7

SeevdT PUul

Remarks/Comments

Lt
&
L PPy,

oADK

E

13

L

2

T e ) T
=

Accept. Standard:

PelUY Wild

b

Project Location: iy 2res 5, 77X

yarewsiiy moT-ybiy

Anaeouog rewsau|

< ok

Client: P2 L

niyl wing

IN2iapuq jewIaly)

aiapun [EuLeIXg

uciienauad sjenbhapeu;

Governing Spec.:

uojsng aajdwosu

Project Name; “J £+ X 2.5 "'

PO #

joein

uojsnjouy Jc Be|g

Ausolog

al H3a73am

Iaptuenuad /D]

API Proj. No.:

Client Job# S&SY / Se,c4-/

AFE#

{oot'08'0s 2aisaivaied) adA L Wil

anbuyae)

€ |fron]|C

("u1) ssaupalyy sieldfadld

3219 Adld

!

SiMIely UOPIBIOT / MAIA

724

‘ON P 8

W -CZ [l2y1gn| 2.5

!




JOB #: 5654 PROCEDURE;

SIO#: 5654-1 REViISION;

PART DESCRIPTION ltem V-402 ADDENDUM:

EQUIPMENT AC Yoke REVISION;

MAKE/MODEL Parker B300 Contour Probe CODE:

SERIAL NUMBER 15140 BLACKLIGHT INTENSITY:
CAL. DUE DATE Prior o use BATH CONCENTRATION:
PARTICLE MANUFACTURER Circle Safe 850A LONGITUDINAL AMPS:
COLOR Red CIRCUMFERENTIAL AMPS:
BATCH #: 14413 THICKNESS: 2.5

BLACK LIGHT SERIAL #: N/A LIGHTING: Streamlight 161136
UV RADIOMETER SERIAL #: N/A

METHOD: [X JWET [ |DRY [X JCONTINIOUS

PROFESSIONAL PROJECTS, INC.

MAGNETIC PARTICLE TEST REPORT

QC-MT

16

N/A

N/A

ASME Section VIl Div 1

N/A

N/A

N/A

N/A

[]RESIDUAL [XVISIBLE [_JCONTRAST [_JFLUORESCENT

COMPONENT ID {WELD ID/ LOCATION ACCEPT DATE INSPECTOR
MT Al sit on couplets D1,D2,E,F1,F2,G1,~G4,J frist pass of weld X 7192017 OR/RC
MT temporary attachments , arc sirikes, davit arm pocket, X 8/10/2017 OR/RC
MT lift and tail lugs X 8/10/2017 OR/RC

Note After PWHT
MT temporary attachments X 8/15/2017 OR/RC
|MT All sit on couplets D1,D2,E,F1,F2,G1,62,G3,G4, and J 8/15/2017 OR/RC
&ZZ:,&L — S5 L
INSPECTOR 7 & DATE WITNESS DATE
"APPROVED DATE WITNESS




TGR INDUSTRIAL

» Welding Specifications SERVICES
- s Welding Procedures
INDUSTRIAL + Welder Qualifications 2815 Lilac * Pasadena, Texas 77503
# Non Destructive Testing ~ Phone 281-487-8800 * Fax 281-998-
S E RV | C Es s  API-AWS-ASME-ANSI 0265
ULTRASONIC INSPECTION REPORT
Customer/Client _PPI PROFESSIONAL PROJECTS _ Project 5654
Date ___June 14, 2017 Location _ CYPRESS TX P.O. 5654.1
Instrument EPOCH Model _600
U1T Longitudinal Frequency 5 MHz Size .5" .. Type Britek
Angle _0 Shear Freq. 5MHz Size _ .5" Type__ Britek Couplant _Water/GTX Gel
Calibration IW 97-5503 Reference Reflector .57 Procedure _TGR AWS-UT-01  Code AWS _ Section/Rev.

AMP 80%
Screen Size 6"Surface Condition CLEANED AND PREP Cable Type/tength___ 5/Micro dot

Remarks_ AMINATION SCAN WAS CARRIED GUT ON AREAS LISTED BELOW
Weld A B C Surface Length
. . Defect | Ref. | Defect | Sound | Dist. To X Y Depth of Flaw Matl.
Ident'f,icahon Angle Level | Level | Level Path Weld Dist. | Dist. | From'A' (in.) Thick Accept | Reject
or Location (db) | (db) | (db) (ui} Ctr. Gny ] (in) | Face (in.)
‘ Line (in.)
5654/5654-1
D1 0 N/A | 54.2 875" X
D2 0 N/A | 54.2 8757 X
E 0 N/A | 54.2 875" X
F1 0 N/A | 54.2 875" X
F2 0 N/A | 542 875" X
G1 0 | N/A | 54.2 8757 X
G2 0 N/A | 54.2 875" 1 X
G3 0 N/A | 542 | 875" X
G4 0 N/A | 54.2 .875" X
3 0 N/A | 54.2 875" X
s e e
Technician(s) Eri Fontenot NDT Level 11 Date _ 6/14/17 Hours _.857
o b / %Ge 108 Travel Time 1hr Level IIT Approval NO. 61417-F

By signing this report the client representative is cerfifying the hours, work and mileage to be approved for payment by the el
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Welding

Approved Weld Map

WPS 149DCP Rev. 2

WPS 151DCP Rev. 1

Eduardo Martinez Navejar (Dot.T)
Francisco Morales (E)

Emmanuel Cruz (I)

Roberto Alverez (K)

Gerardo Perez (Q)
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FLUGRE ATDJ 264205 1261208

DOC. NO. REC'D: 02-DEC-2015 1261212 T-1213-02 : FLUOR
= 72804 A — PROCEED '
ATDJ-FAR-40207-00004-3A
EQUIPTAE NUWM3ER .
126-1103 126~1202 Autherizatien to proceed does not relieve Conlraclor/Supplier of lis
126-1203 1261204 . ' responsibility or liabifity under the Conltract and or Purchese Order.

By Mario Ragma on Nov 27, 2015

"ALSO FOR SOUR SERVICE FABRICA'HDN"

QW—482 SUGGESTED FORMAT FOR WELDING PROCEDURE SPECIFICATION (WPS)
{Sve QW-201.1, Sectlon IX, ASME Boller and Pressure Vessel Code)

Gompany Nama: _ Projosaional Projects, inc, : By: Selh B. Weslbrook
Welding Proceduse Spadfication No. 148 DCP Pale 307113 Supporlng PQR Nofs)  148-1DGP
" Revislon No, 2 Date b/28/2013 . /
Welding Frocesefes):  GMAW / FCAW Typela) ‘Bami-Autontatlc
i T . {fulomatio, Menuat, Machine, or Semi-Altlo)
JOINTS (QW-402) P Dalalls
Jolnl Deslgn All Types: Groove & Flllst .
Backlng (ran} FCAW {No} GMAW
" |macking Material (Typs) Basa / Wald Metal SEE PRODUCTION DRAWINGS
[Refer lo baoth backing and yelalnsse.)
Wislel Nen#using Malal
Nonmelafile * Oter . Nopermanent backing bers, . : .
fings, straps, elc. shall be used. - : FROUFESSIONALPE OJEETS
Skelches, Production Drawings, Weld Symbols or Wittien Basciipiion shoutd show . . e S
the gonaral aiangemant of the pars (o be weiding, Where applicabls, the mo! o
spacing and the dalalls of wald graove may he speciiled, : : [ b {C Q 2 20 i5
(A the opllon of lhe Mir. akalches rray be aftached (o Mustrate jalnt deslgn, wald RES = t@ )

layers and band saquencs, 8.9. for nelich taughness procedurss, fas mutliple procsss
procadures, ala.)

ROOT GAP 0" MIN. - 348" MAX,
BASE METALS (QW-403) ’ - - :

P-No, 1 . Group No, “iE2 twPie, 1 Graup o, **{ &2
OR ~ . :
Specilicalion typs and grade 5A-516-GR.7D Nomalkized

lo Sepelfication typr and grade SA-516-GR.70 Nommalized

OR )

Ghem, Analyala and Mech. Prap.
lo Giem. Analysls and Mech. Prop.

Thicknese Range:
Bass Malal: Gradva .1gre"r - 8.00"* Fillal All
Plpe Dia, Rangs:  Groove All - : Flllel All
other: : - )
FILLER METALS {QW-404) . GMAW FCAW
Spea. No. (SFA) 518 ) 520
AWS N, (Claas) ER70S-2 - ETIT-IM4H4 (1.50% Mn Max.) |
F-Mo. ’ 6 B
o, 1 q
Skze of Fller Welals 035" (Bare) 045" {Flux Gpred)
Dapoalled Weld Mets! 126" . 1.825"
Thicknsas Range: :
* [Groove 375" Max. : 8,00" Max.
Fllist Al AL -
Elclindde-Flux (Glass) —m— ) -
Fiux Frade Namsa ] e ESAR Duaf Shefld Il 70T-12H4
Constrmabls Insart e . -
Othar No Supplemeniary Fillsr Melal or Powdsred Flller Metal Shall Be Used.

Erch base mataHlller melel comblnallon should be recorded lndluidua!iy.

= WHEN IMPACT TESTING 18 REQUIRED BASE MATERIAL TO BE P{ GROUP 2 AND MINJMUM THIGKNEBS QUALIFIED IS 826"

with: & maximun thickness of 8.00"
 WPS maybe used with base metat nomalized condtions.
* WPS jnaybe used for Sour Sarvics and all other welds that maybe exposed fo enviromenta that may catise

sirese, carrosion and cracking




LEGEND ] QY-482 {Back)
» WHEN IMPACTS ARE REQUIRED : '

# WITHOUT IMPACTS , WPS No. 149 OGP Rew. 2

POSITIQNS (QW-0E) POSTWELD HEAT TREATMENT {QW-407)

Posllion(s) of Glaove * 4 (Flaf} / ** All Paslilons - Temperalure Range * 1160° F 4+ 26° F

hWelding Progresston; - Ups ©XX_ Down: ---- Tmeftangs 1 Hour per inch of 1hicknessl1hr minfmum
" [Pashian(s) of Fliet ** {F, 2F [ *** All Poslions ¢ taxdmum hald ims {75 hes

: GAS (QW-da8)
PREHEAT (QW-408) Shieiding Gaa(es) Argon f CO®
prefigat Tomp. Min. *76°%F < 1 200°F = 4 Percanl Composifan {mixiurs} 75% Argon

26% GO*

inferpaes Temp, Wex, 300 F
Brehest Malwananze Nong Flaw Rale  30-40 CFH
(Contiausus or special healiyy viwin applizable shoukd bo roomled) Gas Backing None

Trallng Shialding Gas Composllon . Nons

ELECTRICAL CHARACTERISTICS {OW-400)

Ctaent AG or DG Direct Polaily ~ _Reverse ¢ o

Amps (Renge) * - Volls {Rengs) i GMAW T GMAW

{Amps and valls rango shoukd be recorded for sach elzclimdo pls, 126190 18-20

posilion, and thicknaze, elo, Thiainformalion may bs Nslsd in 2 ] '

|=hular form stdar o el shown below) . ’ FCAW FCAW
. 130-265 22-29

Tungsien Elscliods Skaand Type = - - ==~ r--omenm- e em o i om0

{Pun Tungslon, 2% Fhofaled, ela)

Mode of Matal Transler fio GMAW GMAW - Shert Cfrcuillng ! FCAW - Spray Tiansiar

(Bpray are, sharl lruiting nrs, sla}
Eleclroda Wis fead spesd rangs GMAW - 120140 IPM / FCAW - 160-520 IPM
TECHNIQUE {QVW-410)

Sting orWeaveRaad  Siring

Ofice or Ges Cup Ska  GMAW: 12" / FCAW, 3! 5

Inlllal an Inlerpass Cleaning {Baucaing, Grinding, alc)  Grind In bevel and 1° each side of julni Grind, Wire brush and seallng
hammer batwean Iayers of weld melal, Surfapes ohal} ba cloan and free of palnl, off, dir, seale, mddes mnd oihst daldmanfal mejardsl

{Melhod of Beck Gouglg | Gargon-Arc and grind to sound matal fo complelely remove GMAW Root Pass,

Oscflalion None

Cantacl Tuba fa Work Disianca” | g -1.0°
Mullipla or Slagle Pass (per slde) < Multiple
Muilple or Slagle Elsclddas Single

Treve! Spasd (Rengs)  GMAW: 6-10iPM / FCAW: 12-14 IPM

Peening }s nof aliowad. A scaling hammer {fiiierbug) Is not considered pEBn[ng

Other No paes grealar than 1/4" allowed

~Where required back wald using FGAW process.

Fller~ Molal Current ] Othar
- . . : Travel - " €&, Remurkt, Commeals,
Wald . Type Amp, Volf Speed Het Wim Adcitan,
Leyaia Protass Glass Dlamalar Polarity {R=nga Renge Range Taelnkquo Torh Angls, ela) .
Root , GMAW  |ER70S-2  |.035° pC-Rev. 1120190 11820 6~10 max 22,800 Jin

- 2nd FCAW  (ETT-iMJH4 [.045" DC-Rev. [130-265 [2229 12.44 max 32,935 jfin
Complelion I .

* EOR SOUR SERVICE MINRMUM PREHEAT TO BE 200° F & PWHT WILL BEAT 'H?E"IF #26°F




Professional Projects, Inc.
{8448 Tolge Road, Cyprass, TX77428

ASME - Procedure Qualification Record (PQR) - QW-483

- WeldOHizs WS : :
POR mooyd pumbsr ied pop Raviden D . WS reeend rambac 4o Avyiston @
[s71} JEapsaniy - | campany pama Profaxdonal Projicds, ina, )
- Wekdvg Hasdad ASME i
BASE WETALS (Q¥/-403) ! . .
. Product fom Epacificalion fypo of grada) Poo. Ape sha . Geh Tk, fa) Die [}
Plle’ .- BASI D H | 2 . - 4760 -
hetded b Phis . ghste o) 1 2 - - LIS -
artlesing. Wik PWHT, With Impacls, WAh hardnesy : .
Holes Coe L]
POST WELD YEAT TREATAEN (1167} :
. | Tempamlera 'R fi60 Timo e .76 Typa Bligm ooilsl
Heallng rle (*Fini}| 2% . Methed Fumira
Cea¥pg nle {*Fi}| 288 L. Maihed Fumiea
“[rotes - Corimt{sd heabng umd cosllen Fram 007,
JOINTE (Y62
SJelny dasipa SgeVgrme
Backng: - Yes;wekdmihl
Relnpers t Hoon 60*
Grovvo nngle (dig) 1)
Ao opaping Ly iB . 1540 |
Roa? faza M) the
t B
L Sl 1
VIELOINE PROGESSED - .
Wektlog procesy alw { “FGAW -
Tvpe Somtattvmibo | Semfamnmsbe
FILLEN WETALS joiv-504) j
EFAmpaciation a0 [
AW8 clasliclion | ERTO3:2 ET{-I2H-st
Filkor mata) P-nimbed L3 L3
ekt melA-number 1 it
Fler motak fomingd cinspastiken Swie ot cead
Fller metel treda paims mol resanded o} ieepied
FRormhlal stzs ] 03 Kol
Bepasiled (Kcknesy ) - 1028
Hudman s thldmess find 425 A2 7 -
Wed depas| chipisly carhehn szel carban sie2
Supplemenia Fermadal - - fane . neas
Bapplomanist B medaival, . {ir] mons none
POSTTIOR (QV408)
Patilin ! fo | 10
Wl propression - 1 -
PRENEAT (OWY-103) T
Praheal d=mperalare "\'F) 20 | 200
Hudmen lalesees lemparium ('Fl 00 i 00 :
aia [auiios)
ShisMing st L . 6% Argim, 25% COZ Tsk Amun, 26% GO2
Fhog m1d il 40 . A0
Troidag ges ™ Henw Nona
Flait s [E0) - -
Beeklsg nas: Ty . R Hons Kone
Flaz et {ediy - -
BLEZTIUEAL, (QF/-185]
Fler melaatm ) 235 A 045
Ampares R Foed
Volts 23 28
« | Tived aped Gtinln} 10 o~ - - S
Hladmim heat tapy Em}y oA 11 ZAAI5 .
Danerlipaniiy DREP (prvorm peladi) DEEP {rovorso polarily)
Watn [ead spatd {ndein Fo T a8
AnitgnsTet meda EhotHmuitg . . Bpiay
TECTINAUE [QW-416]
Flog of wove Sffoger Gldiger
Orldsedes cup zs ks ' aH
apvn . ) L i
HuisIngla pess perslde N St pasa Muatipln pacses
Patpkip . Hot Holused
|nklatiniepass dearing Brathing wid edading Brishing and Grmfing
ek guipiog sielad Goding Hune
f
B
WaklOflon WPa 2013.02023 (o) Gipytght 2013 Cspaa Enm’nm.:mﬂohmrwiwcd waridaidn;
Calig 1 PORD D [ Page | of 3




Professional Projacts, inc.
- 4841& Telge Road, Cypreas, TX 77420
ASME- Procedur‘e Qualiflcation Record (PQR) - Test tesults (PWHT)

WeldOHlce WPS K
POR reard rmnber e Dap Revision & ViPE record pumbsr 1 Taw g Havilon 0
2711 s Comping Imma Prlessdam] Prejects, Ins
Welding slapdard ASME Geclon X
JEUEILE TESTE tar-15h) . - Reched steilo
Epecm [T Thlcknots Area URhata folal Joad Wit unli shesy Typs od fetum end
paclmen fumber tnl F) g b} ey Iogzlhkn
74 s el 218 AWod T DB
T2 J49 bl .59 44000 Too00 Thictile-BM
ro_ JAB - - LA} ool 44508 Taoha DB
i ! T H3 f K15 [ R 45760 TEED Dudil-Bid
Cammonis
{IUBED BEND TESTE [GW-10)
Typa af test herplonee aiiefla Rl Comménts
4 osyeqys ekds bonds par QW-191,§ @l qurahs aw-ie Aot sro-ABME K - Ov4EL
Cammanis -
TOUGHHERS TES T {0y 174) !
Bpadmen padmen stra Tt lerpennl i vilues Drpyiohl
aumbay Hotchiozalion Hotchlyps il bad &) ity ) st bagk
Ve fenal Unoleh BA9 £ aeg 50 az4e47 304040 24244
Vesld Melaf 14T \olefi 284 X 0354 -5 16-37-68 2030-20 1741-58
HAZ Lpalch 0,534 X CIGH" 50 16-30-48 403040 25078
f
.
Caminenls E
FAZD[IESS TES T
- Type (B} Distires [rom surface BAS0 T0HH HAZ Wald HAZ BASib{IOp
iskers (HY) 10Kg W6 (mmsifacs e {07163 LIRS 183473 , $Eb
Vickere (V) T0Kg My 1z 2H L)
Vickers (HV) §0Kg 119" above sdera 6= {251 Z2Ha18 \ 255100 VD
Copiintiis [
QTHER TEETY D
Typonliesl Areplonie oijera Read Commenia
el Melod Chembsiry Acceplatia BeepEd
Coginenly ]
CERTIFICATION N
Wolla/s pame 1D Hownber Elamnp numbsr _ Mechaplea) (Esng by limsa\hl.ummlofks, .
1 Lmbsalo el omdar TesTis2a2
- Torl b numbet -
Testa condwied B Yesns Vanquez

pynamie Laliortories, s,

Profexslenzl Prafects, lne

Vh mﬂliylhzllhnmmﬂlslnﬂiﬂmﬂlmmﬁdllﬂﬂai!ha lmhﬂﬂmnmﬂwwmlﬁdhmﬂmﬂhﬁsmhnmlso sb:\*imlx o L8 ASKE Qrdn,

Blpazioe

Namb eameum - - Hama -

Fandy Memmy ’ Erifa, L sesTBeon [ r g i

Data Datn N K

sapaa H/2&[20:3
WeldOlios WD 2013824023 ‘ {6) Copgrizhi 2013 C-¥pen Soliem, Al iahla e pred vrididde.

Caltiogn’

POROIGS -

Pagr 2 al 3




Professional Projects, Inc.
18416 Toelge Road, Cypross, TR 77428
ASME - Addiflonal Information (PQAR)

WeldOiflce WPS
POR seeerd pumba b4z DCp Raviden B WPE menrd numnbay 1{adep Rnyldes ®
Dalx dlzsnniy . Compeng nema . | Professlans Preojads, ton, -
Wieting slandan? ASME Geclien [X

C Ma S S P Cr N Mo V Al Cu T Zr Nb. B
05 126 .72 .001 .02 03 04 .01 .01 02 .14 .03 005 .01 .0007
_ - _ | a

20[3 C-4p AL righls ras ored i

WelODm \WPS 201302823 ) ©)-Copy
- Paged of 3 -

Calteg i° PORD (280




Luop
10C, NO.

X "ALSC FOR SOUR SERVICE FABRICATION®
QW-482 SUGGESTED FORMAT FOR WELDING PROGEDURE SPECIFIGATION (WPS)

{See QW-201.1, Section IX, ASME Bofler and Pressure Vessel Gode)

Company Rams:  Professional Projacts, Ine. By; Selh B, Weslbrook
Welding Procedirre Spectfication No. 181 DGP . Dale 3/073  supporing PAR Nof)  151-1 BGP
Reviston No. 1 Date 512612013

Weiding Process{es):  GMAW/F CAW 1 SAW Typel(s} Semi-Automatic / Machine

) {pulomsiic, Manual, Machine, or SembAula)
JOINTS {QW-402) : - Dalaits
Jolnt Peslgn All Types: Groave & Fillel’
Raching - (ves) . FCAW, SAW {No} SMAW ™ ) .
Reoking Malonal (Type) Base ! Weid Melal SEE PRODUGTION DRAWINGS

S - (Reler {o helh baoking and relalners.)
Melal . Nonfusing Matal - .
Nonmetalic omer . No permanent backing bars, PROFESSIONALPROE
) rings, siraps, ete. shall be used, ' ‘
Skelches, Producilon Drawings, Weld Symbols of Wiitten Deaciiplion shotld show aAn
the general arangement of the paits to be weld]né. Whare applicable, the root B E C G 2’ Zﬁ 15
spacing and the detalls of wald groove may be specliisd. C
o RECENED
(At the cplian of the Mfar, skelches may b mtiached lo flustrate jolnt design, weld
fayars and bead sequence, 0.0, for noteh taughness procedures, for mulliple procssa
pracedures, elo
ROOT GAP 0" MIN. - 3/16" MAX,
BASE METALS (QW-403) : -
P-No. . Group Ne, *4&2 loP-Ho, 1 GroupMNe, “1&2
(a4 -
Spadification type and grade $A-516-GR.70 Nommalizad
o Sepelfication lypr and grads SA-516-GR.70 Noymalized
OR ’ -
Chsi. Analysls and Mech. Prop.
to Chera, Analyals and Mech. Prop.
Thickness Range: ’
Base Malal: " Groove 875" - 800" * Fiflet All
Pips Dla. Range: Gmoove All Hiliel Al
Other:
FILLER METALS {QW-404) GMAW FCAW SAW
8psa, No, {SFA) : 5.18 5.20 5.17
AWS Mo, {Cless) ER705-2 . E71T-1MJH4 (1.60% Mn) EH{4K
#-No, o ) & 6 6
“|Ado, 1 1 1 1

Size of Filler Matals 035" (Bare } " 046" FLUX GORED}) © 332" 1/8"
Deposlied Weld Metal 25" 250" 1.375"
Thiokness Rangs! .
Groove 4375 Max, 500" Max. 8.00" Max.
Fillat Ali LA Al
Eleolrods Flux (Glass} -—- -—-= ESAB Spoof Arc 71
Fhix Trede Neme - == Dual Shield Il 70T-12H4 ESAB QK Flux10.62
Consumable lnsart - : o .
Other No Supptementary Fliler Metal or Powdered Fiiler Metal Shall Be Used.
Each base metal-fler melz combination should bs fecarded individualy, SAW: No Rearushed Stag Used,

w\WHEN IMPACT TESTING IS REQUIRED BASE MATERIAL TO 8E P1 GROUP 2 AND MINRAUM THICKNESS QUALIFIED IS .625" |

+* hase metal is In the normalized condition

. i26-1205
1261212
27-1228-04

126-1206

ATDJ
REC'D: 02-DEC-2015 #7-1213-02

A — PROCEED

FLUOR,

\7DJ-FAR-4-0207-00003-3A
DUPAAG NUMBER
1261193
1281203

126-1202
. 122-1234

Aulhorizalion {o proceed does nol relieve Contraclor/Supplier of ils
respansibifity or kabliity under the Gonl2cl and or Purehase Order.

By Mario Ragma on Nov 77, 2015




# WHEN IMPACTS ARE REQUIRED -QW-482 [Back)
% WITHOUT IMPAGTS -

WPS Ho. 181 DCP Rev, i
POSlTiONS {QW-0E) =43 (Flal) POSTWELD HEAT TREATMENT {QW-407)
Poslilon(s) af Groove et QWA ; AW [ FCAW Afl Poslliors | Tempsrafiss Range 1475F +- 25 degrees
Welding Progression: Up: FGAWGMAW Down: - - |ime Range 1.75 hr min{1_ hr min per In for sour pepvice
Position(s) of Fllel ** {F, 2F /= SAW 1F, 2F 4hr min less than 1" thick)

GMAW / FCAW All Positions GAS (QW-408) GMAW / FCAW Processes Only
" |PREHEAT (QW-08} Shisiding Cas{es) " ARGON/CO?

Preheat Tamp. Min +75°F < "} 200" > 1" Percant Gomposfiion {rixlure) 76% Aron
Inlerpass Temp. Max, 360° - . . 25% CO* -
Preheal Malnlenancs Nors ™ i . FowRals 3040 CFH :
{Comlpuous or specla frastig whers apsRcabis should ba recordec) GasBacking Mone

Traling Shislding Gas Composillon None
ELEGTRIGAL GHARAGTERISTICS (QW-408) B =
Currenl AG of DG Dlrecl Patarlly Revesse GMAW T GMAW
Amps (Renge) -t Volls' {Range) = 145-125 1820
{Amps and volts range sholid be recarded far each eleclads slza, ECAW .FCAW -
posilion, and thickness, ele. This Informallon may be ¥sledna 130-266 22-29
labular form simllar o Mat shown balow.) SAW ~ BAW

' 400-700 28-35

Tungslen Elecirode Sizaend Typs -~ = === w=m - == 7wttt ff TR
' * ([Ptors Tugalen, 25 “Thoriziad, elr..)

Wods of Malal Transer fio GMAW ~ GMAW - Shoﬁ Clrouiling / FCAW - Spiay Transfer
. {Spray ar, £host circufling are, elw)
Elactrads Wirs feed spead range GMAW - 12&140 IPM f ECAW - 150-520 IPM / SAW - 60-80 IPM
TECHNIQUE (QW4101
Siring or Waave Bead Siring i

Orffice or Grs Cup Ske  GMAW - 172" [FCAW - 3/4" / SAW - 3i4"

Inltiet and ln(erpaéa Clearlng (Brushing, Grinding, ey Grind bn bevel and 1/2" each sids ofjoint, Grind, wire brush

and scaling hammear babwaen layars of weld melal Surfaces shall be eloan end free of palnl, off, scale_and olfier delirmentsl materlals

Melhod of Beck Gouging | Carbon-Arc to remave GMAW Roof Pass compielely and arind to sound metal,

Osclifation. ~ None

Gantac Tuba to Work Distanca GMAW & FCAW 3/8" - 1* [ SAW 1" - 1-112"
Mulllpfe or Single Pass (par sids) * Mulfiple
Multiple or Singls Eleclrides Single

Trovel Gpead (Rangs)  GMAW: 6-9 [PM / FCAW! 12-14 IPM / SAW: 16-20 [PM

Pagning Is nol allewad. A scallng hammer (fitterbugy Is not considered paening.

Othar No pass grealer (han 3/8" allowed

Whers required back weld using FCAW process

Filler Metal Current . PM other
‘ . | ~ {Travel (£0,, Remarks, Commanls, -
Wald Typs Amp, Cfvelt - (Spesd Hol Wiro Addian,
Layers Precess Class Diarmsiar Palarily Ranga Range Range Technlquo Torch Angls, alo)
ROOT |emaly |[ER70s-2 |.035" DC.REV. [120-130 |20-22 69 raex 19,068 fin
HotPass [FCAW |-t | 045"  |DCREV, |1a0-265 2229  |124  max 82,835 Jin
ard [SAW  [EMA4KC |17 DC-REV. (400700 |28-38  [16-20  fmax 84,800 Jfin
Gompletien |[SAW  [EMA4K a2 DC-REV. [400-600 [28-38  [14-18  |max 78,000 fin
18ide | , .
Backweld [FGAW  |erramra [.046"  |DC-REV. (130265 [22-20  |12+14  |max 32,835 Jin

* FOR SOUR SERVIGE MINIMUM PREHEAT TO BE 200 °F




Professional Projeets, Inc,

48445 Tetge Roatf, Cypress, TA 77420

ASME - Procadure Qualification Reoord (PAR) - QW-4£83
) WakdOfflca WPE .
PAR reoond romber 1611 0CP Raviden 0 WP pecard pumbzr el DCP Eevhlen &
Dald A2ENG13 CHTpany pume PrAe=sbnnl Projeds b, -
Wabfing anderd ABME SedipnlX
T SBACEMETALS [avi-e) .
. Product fomm Er=dfalbp {yps & grdo} * P GIp-nt. 1) e Tk, ) DR ta)
. | BAGIA (LN i 2 - ., Rk -
Waked by Phat SA538 TN 1 2 - - 1.0 -
andlested Wi PWis; Wath lmpcts, Viih hasfgess -
Hiles . - ’ . .

POST WELD HEAT TRESTME!T {avHuT) i
Tempiatre _m 454 EL {hes)] .78 . Tym Sz relle|
Hezllog raly {"Finy| 220 Methed Furmacs -

Coallsg tale PEnY) 288 Hielhed Fumaca
*{Hetzs ) Gonratled healin ang et fram BJ8F,

JolHTa |avi-g2) i
Jdol dasiqn ElagleV-pmave
Backing} Yos; weald malal Ty
Aetatners Heno \ 60°
Smaye angle {dend! A0
Racd opaning i3] hli:] 1-5040
Roolfich fia) ta.

" { e -
RN | M

VELIHG PROCESSES © - '

Wallig prowss CMAW H - FOAW H BAW
Tyse f=mbaudomatis | Sembadoralis H Audsitls

ALLER METALA fayiad) i
BFAspecifealion Eie 524 [ATd
AWE Jessileatian, e ENT{a-al Ext4K
FUler medl Faumber ) ] ¢
ekt melal A-peatrbar 1 i1 i
FRermeid] pomlim] compeshie ol pire Mist coped safdwim
FRtermetad irsda nama s na pecopded awd recoydind ESAB Speol AraTi
Fifermelcl sl ) i s i
Dapsited thidatess my A28 258 i
Havimum patsiblckness ) A2 425 250
Wikd deposit chemlsty carbon dez] earbon siasd czzbon sieak
RS specfication - - w7

~ | FrmAWS dasdication -- FIAB
Flux somiml oxnpostion - - borded e
Fhattrada pame - - FSA8 O Flux {052
Hiux lyps .. s - Huvtal 3t
Flum Fom requshed sleg - - fio

« | Supplemealul Alermelal . neat oo Rang
Eupdemente! files mesad val. (] osoe Hooh [

POSINOH (QFios) -
Posillon & | @ H 1o ’
Weld proprasslen - 1 - 1 .

PREHEAT [QW-49E]

Brebest lsmpasslore INE; 20 i 0 i 20
Wy klerppss Lmperilas §5) 3 H =0 H 250

oAs jag-{on

ShirHing g Typu 5% haygan, 254 002 75 Agor, 25% 02, .
Flowrain (51 46 {0 ~

J kg gess T e Hons Hene .
Floy e (=} - - .
Bxcn e e baan Hsae -
~ Pewntis {en) - - -

BLECTRICAL {105}

il sl siza ny atg 5 ] k)
pmparey 2 =7 59
Vatls ol 1] 28
Tree] spred kil 16 i 13 -

| wadroizn hieal lopad ) Pa.110 pALY L TAsGE
cumeaUpolady DCEP (rayer=n potaiiiy} TOEP {reverse mlally) I DOER (versh palesiy}
Wi eid igpa - - Goid wha
Wit [eed spaet ol 280 30 |72
Ao lnsfer mede Bherkclmrleg By .

TEGHIIQUE (@¥Ei19)

Siring orweaye stringar Stitnger Blkiger
Ofleakms ap'sim a w -
a;Twa el B a 10
Osdlisien - - - (L
Mollstrghe siectmds . - - Blgienledmda

 Fadrbdn angle, {den.)! - - . )] .
Hlallatngle pase pay stda Stagla fass Mup pasces Huilifa pces
Mupple o slnglodayer - . - Hultpla [ager
P “Hol somd Mos e Helvsed

deaning Brughtg and Grindlig, Bmshiog Hod Qinding Encching ané Gitading
Btk paLglng method Grindhng Hona Hene
WelBAios Vs 20150208 : ) Cap A T3 Coapt Beltars A T served Enbadlo,
Coldeg /' PRAREI/0 Foged of 9




Professional Projects, Inc.
48445 Telge Road, Cypress, TX 77428
ASME - Procedurs Quallﬁcaﬂon Rerord (PQR) - Test resulis (PWHT}

WaldOflce WPS
PR recond mimbe} 1545 DR Revidon 0 WP Tecend momize Is{PcP | . Revlston &
LE) A0y Canrpaty nems * | Pofecdonil Prejac, Ine.
Wekitwg Handard ASME Beclion T
TEllSILE TESTS (GV/-350) ' Reduced bacian ©
. Widh Thiciness Ak _ Unimala fafal load Uligale vl dres Type of [alum ek
Epaciqien Ausber ) ) [ity) L) =N fomien
A i) £2) DBIEZ 49800 BEH Pudie-BAF
T8 58 , A (XA 46040 TR DixsEN
T2A fri) AB7 0.6045 A3 EODOD TnedlebM
T8 . a8 503 05060 o 4w IO Due-BH
Commals
GUIDES BEND TES TS (OVI-160)
Typaal lesl Aeraplanes eieds Resull Canmenls
4 Lnsverss Sip bapds per QWA104.1 apd QW22 UBLE] Actopiabls sea-AGMEIR - QW45HT
. TOUOHRESS TEDTS [QwW-i7D) .
Gpedimen . Epetimtn sn Tesd [2mpardura Impad yelies Propweiphl
oumber Holchloestien Hedch typs s gin ra mm . {24 Ghwag) ) bxosk
’ Widpleld Vanich GELISY EET] -0 o308 ZE04bT0 LEE (R ]
Vet Nete( 1T \eaolch aand x 0,34 -50 10570 JETELA [ESTS L1
HAZ aotch a3 3034 W50 257320 " 403010 8308
Commenis ]
HARDNESH TEET - -
“Type (Suals) Prstare from e S50 RY N HAZ Vil HAZ SA-516. 00
Viskers (V) 14ip A6 from eoficy 151 ' 0578 {53-Z0-203 JHE-Z05 42
Vickers (HV) 19Fg Maws . 17 - 1w i
Vickers (V] 10Ky 1716 by saca 152 TS T mrzm 18105 14
* | Gommsnls ] .
BTHER TEETS . T
. Tipeaftest beeplagen o ot | Remil Commmeniy
-\l Hnt) Clrenisty Arzegohly Sanpenn
Canmenty f ,
CERTFGATICH .
Welder's prma 10 Hurpbar Stamp n.mntEf Methankaal testing by Dymarle Lbaratorias, I
: Labscatery tesk aumber EAT{n-282
Teed Ma pimber
Ty el cdark by s VampeL

We iy Ml !.hu ‘sHelrmors k2 i rocod am mured ol Lhel e [est mﬁammmpamd.we\ded e fesied T uwxdnncomhfhb nqu]mmenla of Seciian D(ol (e ABNE Cado,

Dymimis Lebamiones, e,

Prafesslom) Peofacls, inn

Haros - Hunp - ahgslom

Rrady ey qﬁﬂf_ﬂljé otk /{

Dals Pals . . m

t2tizon3 H/ 27 [ 2414 .
WikiOfica WPE 20 (3R e2F . ' 18 Copydghl 2413 C-ap A rabs Totida
Cahloga' | FORG2i o o3




Profassional Projects, Inc.
181146 Telge Road, Cypress, TX 77423
ASME - Addilional information (PQR)

WeldOflice WPS
POR revocd sumbe; 161 bop Tavidon & " | ¥ePs recond puamter 151 bop Raviston €
Thala il -t CHIfpEY hakk .| Polessonal Prefecs, Ina,
Walsng Sradmd ASME fiecllig ¢ -

C Man S § P Cr. Ni Mo V Al Cu Ti Zr Nb B
01 126 70,002 .01 .03 ".04 01 .01 .02 .14 .03 .005 .01 .00063

{

(ch Copyright 2013 e-5p: L AV rights s bived sarkdwid!

Wikiafita WPS 2010,82,023
Fagod ol 3

calskgn” POASIZI0




QW-484 SUGGESTED FORMAT FOR MANUFACTURER'S RECORD OF WELDER OR WELDING
. OPERATOR QUALIFICATION TEST (WPQ}
(See QW-301, Section IX, ASME Boiler and Pressure Vessel Code)

Welder Name Eduardo Martinez Navejar Clock No. Stamp No. Dot. T
Using WPS No. 149 DCP Rev. 2 Date 5/28/2013

-the ahove welder is qualified for the following ranges

Record Actual Values

Variable Used in Qualification Qualification Ranges

Pracess GMAW [/ FCAW ‘ GMAW / FCAW
Pracess Type Semi-Auto Semi-Auto
Racking [metal, weld metal, flux, etc. (QW-402)] Without / With Without / With
Materiat Spac. (QW-403) Pi to P1 P11 to P
Thickness

Gowe oozomenmens J875" - 8.00"

et zmm=m=mmoeT ‘ Al
Diameter

Groove All 2 7/8" QD & Over

Fillet All ’ - All
Filler Metal (QW-404)

Spac. No. : 518 / 520 518 [/ 5.20

Class . ER70S-2/E71T-1MJH4 ER70S-2/E71T-1MJH4

F-No. 6 [/ 6 6 / 6
Deposited Weld Metal Thickness GMAW= 125" GMAW= 1375" Max.

Groove Filet FCAW= 1.625" FCAW= 8.00" Max.
Position (QW-405) ' 1G (Elat)._. AG(Flaty . ..
Weld Progressian (QW-410) Uphill/Downhill Uphill/Downhill
Gas Type (QW-408) 75% Argon / 25% cQ2 75% Argon | 25% CO?

GasBackng IN/A
Etactrical Characleristics (QW-409)
Current DC DC

Poliarity Reverse Reverse

Guided Bend Test Results QW462.2(a), QW462.3(a), QW462.3(b)

Type and Figure No. Results
Side Bend per QW462.2 © Satisfactory
Side Bend per QW462.2 ' Satisfactory
Side Bend per QW462.2 Satisfactory
Side Bend per QW462.2 Satisfactory

Radiographic Test Results (QW304 & QW305)
For aiternative quaification of groove welds by radiography
Radiographic Resuits:

Fillet Weld Test Results [See QW462.4(a), QW462.4(b)]

Fracture Test (Describe the locatlon, nature and size of any crack or tearing of the specimen)

Length and Per Cent of Defects : inches ) %
Marco Test-Fusion
Apperance-Fillet Size (leg) ' in. X in. Convexity in. or Concavity in.
Other: Visual Exarination - Safisfactory
Test Conducted by: Professional Projects, inc. ‘ Laboratory-Test No. ﬁa’ne
We certify that the staterent in this record are correct and that the test welds were prepared, welded and lested in accordance with { ir@is of
Section 1X of the ASME Code. .

Organization: PROFES‘@bNﬁ;&I‘}’RQJECTS, INC.

& 7

Date: 6/24/2012 ‘ By: AHE RS

. o
(Details of record of tests are illustrative only and may be modified o conform to the type and number of tests%uired by the Code.)
NOTE: Any essential varlables in addition to those above shall be recorded.



QW-484 SUGGESTED FORMAT FOR MANUFACTURER'S RECORD OF WELDER OR WELDING

OPERATOR QUALIFICATION TEST (WPQ)

(See QW-301, Section 1X, ASME Boiler and Pressure Vessel Code)

Woelder Name Eduardo Martinez Navejar Clock No.

Stamp No.

Dot.T

Using WPS No. 151DCP Rev. 1 Date
the above welder is qualified for the following ranges

5{28/2013

Record Actual Values

Qualification Ranges

Variable Used in Qualification
Process . GMAW / FCAW / SAW GMAW / FCAW / SAW
Process Type Semi-Auto / Auto Semi-Auto / Auto
Backing [metal, wald metal, fiux, etc. (QW-402)] Without / With / With With / Without / With / With
Material Spec. (QW-403) P1 to P1 P1 to P1
Thickness
Groove 750" .1875" - 1.50"
Rt TZmz -tz All
Diameter
soove T zzm-Z=T T 2-7/8" & Over
&t . to--ZT-T*C All
Filler Metal (QW-404)
Spec. No. ' 518 [ 520 / 517 5.18 / 520 / 517
Class ' ER70S-2 /E71T-1 / EM13K ER705-2 f E71T-1 / EM13K
F-No. 6 /| 6 [/ 6 6 / 6 J 6
Depasited Weld Metal Thickness GMAW= 125" GMAW= .1375" Max.
Graove Fillet FCAW= .3125" FCAW= .625 Max.
SAW= 4375" SAW= 875" Max
Position {QW-405) 1G 1G
Weld Progression (QW-410} UphilifDownhill/Downhill Downhill
Gas Typ (QW-408) 75% Argon / 25% CO? 75% Argon { 26% £0O*
GasBacking  N/A
Eleclricai Characteristics (QW-408) . .
Current bC DC
Poliarity - Reverse Reverse
Guided Bend Test Results QW462.2(a), QW462.3(a), QW462.3(b)
Type and Figure No. Resulls
Side Bends per QW462.2(a) Satisfactory
Side Bends per QW462.2(a) Satisfactory
Side Bends per QW462.2(a) Satisfactory
Side Bends per QW462.2(a) Satisfactory
Radiographic Test Results (QW304 & QwW305)
For altemalive qualification of groove welds by radiography
Radiographic Results:
Fillet Weld Terst Resulis [See QW462.4(a), QW462.4(b)]
Fracture Test {Describe the lpcation, nature and size of any crack or fearing of the specimen)
Length and Per Cent of Defects inches %
Marco Test-Fusion
Apperance-Fillet Size {ieg) in. X in. Convexity in. or Goncavity in.
Visual Examination - Satisfactory Q?
R N
Test Conducted by: Professional Projects, lnc. Laboratary-Test No. \ﬁﬁne{' +

We ceriify lhat the statement in this record are cormect and that the test welds were prepared, welded and tested in accordance wi

PRQngﬁ@@PROJECTS, INC.

Section 1X of Ihe ASME Cede. ‘
Organization:

th é;ﬁ‘;ulé of

Date: 6/20/2012 By:

Cd

(Details of racord of tests are Hiustrative only and may be modified to conform fo the type and number of tests required by the Code.)

NOTE; Any essential variables in addition fo those above shall be recorded.
* No Consumable inserts '




QW-484 SUGGESTED FORMAT FOR MANUFACTURER'S RECORD OF WELDER OR WELDING
OPERATOR QUALIFICATION TEST {WPQ)
{See QW-301, Section IX, ASME Boiler and Pressure Vessel Code)

Welder Name Francisco Morales Clock No, Stamip No. E

Using WPS No. 148 DCP Rev. 2 Date 5/28/2013
the above wefder is qualified for the following ranges

Record Actual Values

Variable Used in Qualification Qualification Ranges
Process GMAW [/ FCAW GMAW [ FCAW
- Process Type Semi-Auto Semi-Auto
Backing [metal, weld metal, flux, elc. {QW-402)] Without / With Without / With
Material Spec. (QW-403) Pt to P1 Pt to Pt
Thickness
Groove  mmmemmm-o-uew .1875" - 8.00"
Fllet  mmm—au=amn-- All
Diameter
Groove All 2 7/8" OD & Qver
Fiflet All All
Filler Mefal {QW-404})
Spec. No, 518 | 5.20 518 [ 5.20
Class ER70S-2/E71T7-1MJH4 ER70S-2/E71T-1NJH4
F-No. 5] / 6 6 / 6
Deposited Weld Metal Thickness GMAW= 125" GMAW= 1375" Max,
Grogve Fillet FCAW= 1.625" FCAW= 8.00" Max.
Position (QW-405) 1G {Flaf) 1G (Flat)
Weld Progression {QW-410) Uphill/Downhill Uphill/Downhill
Gas Type (QW-408) 75% Argon / 25% CO? 75% Argon / 26% CO*
Gas Backing N/A
Elaclrical Characteristics (QW-409)
Current DC DC
Poliarity Reverse Reverse
Guided Bend Test Results QW462.2(a), QW462.3(a), QW462.3(b}
Type and Figure No, ’ Resulls
Side Bend per QW462.2 Satisfactory
Side Bend per QW462.2 Satisfactory
Side Bend per QW462.2 Satisfactory
Side Bend per QW462.2 Satisfactory
Radiographic Test Resuits (QW304 & QW305)
For alternative qualification of groove welds by radiography
Radiographic Results:
Fillet Weld Test Results [See QWA462.4(a), QW462.4(b)]
Fracture Test (Describe the Jacation, nature and size of any crack or tearing of the specimen)
Length and Per Cent of Defects inches %
Marco Test-Fusion .
Apperance-Fillet Size (leg) in. X in. Convexity in. or Concavity in.
Other: Visual Examination - Satisfactory Q
Test Conducted by: Professional Projects, Inc. Laboratary-Test No. N@é\@ N

i
We ceriify that the statement in this record are correct and that the test welds were prepared, welded and tested in accordance with the @e}]en@

Section X of the ASME Code. % O.

Organization: PRQ{:E

Date: 3/13£2017 By: i

o

_ (Details of record of tests are iHustrative only and may be madified to conform to the type and number of fests required by the Code.)
NOTE: Any essential variables in addition to those above shall be recorded.



QW-484 SUGGESTED FORMAT FOR MANUFACTURER'S RECORD OF WELDER OR WELDING

Welder Name Francisco Morales

Clock No.

OPERATOR QUALIFICATION TEST (WPQ)
(See QW-301, Section IX, ASME Boiler and Pressure Vessel Code)
Stamp No.

E

Using WPS No. 151DCP
’ the above welder is qualified for the foflowing ranges

Rev.

Date

5/28/2013

Record Actual Values

Variable Used in Qualification Qualification Ranges
Process GMAW / FCAW / SAW GMAW / FCAW / SAW
Process Type Semi-Auto / Auto Semi-Auto / Auto
Backing [meta!, weld metal, fiux, atc. (QW-402)} Without / With / With With / Without / With / With
dMaterial Spec. (QW-403) P1 to P1 P1 to P1
Thickness
Groave 750" .1875" - 1.50"
Rt === === - - All
Diameter
Groove . === =% === -- 2-7/8" & Over
Flet . mea= === == All
Filier Metal (QW-404}
Spet. No. 518 f 520 | 517 518 1 520 / 517
Class ER70S-2/ E71T-1/EM13K ER708-2 / E71T-1 /EM13K
F-No. 6 /| 68 /] 6 6 / 6 [ 6
Deposlied Weld Matal Thickness GMAW= 125" GMAW= 1375" Max.
Groove Fillet FCAW= .3125" FCAW= 625 Max.
SAW=  .4375" SAW= 875" Max
Position (QW-405) 1G 1G
Weld Progression (QW-410) ~ Uphill/Downhill{Downhill Downhitl
Gas Typ (QW-408) 75% Argon / 25% CO* 75% Argon / 25% CO?
Gas Backing ~ N/A
Electrical Characteristics (QW-408)
Current DC pDC
. Poliasity Reverse’ Reverse

Guided Bend Test Results QW462.2(a), QW462.3(a}, QW462.3(b)
TFype and Figure No. Resulls

Side Bends per QW462.2(a) Satisfactory
Side Bends per QW462.2(a) Satisfactory
Side Bends per QW462.2(a} Satisfactory
Side Bends per QW462.2(a) Satisfactory -

Radiographic Test Results (QW304 & QW305)
For altemative qualification of groove welds by radicgraphy
Radiographic Results: :

Fillet Weld Terst Resulis {See QW462.4({a), QW462.4(b)]

Fracture Test (Describe the location, nature and size of any crack or tearing of the specimen)

Length and Per Cent of Defecls inches %
Marce Test-Fusion
Apperance-Fillet Size (leg) in. X in. Convexity in. ar Concavity in.

Visual Examination - Satisfactory

Test Conducted by: Professional Projects, Inc. Laboratory-Test No. None

We certify that the statement in this record are correct and that the test welds were prepared, welded and tested in accordance with the requirements of

Section EX of the ASME Code.
Organization:

PROFFSSIONAL PREZFECTS, INC.

s I P4

ety

Date: 5/25/20186 By:

{Details of recard of tests are illustrative only and may be moadified to conform to the type and number of tests requireéj&he odf.)
NOTE: Any essential variables in acddition to those above shall be recorded. Q/
* No Consumable Inserts \ . O



QW-484 SUGGESTED FORMAT FOR MANUFACTURER'S RECORD OF WELDER OR WELDING

OPERATOR QUALIFICATION TEST (WPQ)

(See QW-301, Section 1X, ASME Boiler and Pressure Vessel Code)

Welder Name Emmanuel Cruz Clock No. Stamp No.

Using WPS No. 149 DCP Rev. 2 Date
the above welder is qualified for the following ranges

5/28/2013

Record Actual Values

Qualification Ranges

Variable Used in Qualification
Process GMAW [/ FCAW GMAW [ FCAW
Process Type Semi-Auto Semi-Auto
Backing {melal, weld metal, flix, elc. (QW-402)] Without / With Without / With
Material Spec. {QW-403) : Pt to P1 P1 to P1
Thickness
" Greove 0 mmr-mee-o--a 875" - 8.00"
Bilet  mmeem—ess-c- All
Diameter
Groove All 2 7/8" OD & Over
Fillat Al All
Filler Metal (QW-404)
Spec, No. 518 [ 520 518 [ 5.20
Class ER70S-2/E71T-1M.JH4 ER70S-2/E71T-1MJH4
F-Na. 6 / 6 6 ! ¢]
Deposited Weld Melal Thickness GMAW= 125" GMAW= .1375" Max.
Groove Fillet FCAW= 1.625" FCAW= 8.00" Max.
Position (QW-405) 1G (Flat) 1G (Flat)
Weld Progression (QW-410) Uphill/Downhill Uphiil/Downhill
Gas Type (QW-408) 75% Argon / 25% CO? 75% Argen / 26% CO?
(as Backing N/A
Elecisical Characterstics (GW-40%)
Current pC . DC
Poliarity ' Reverse Reverse
Guided Bend Test Results QW462,2(a), QW462.3(a), QW462.3(b)
Type and Figure No. Results
Side Bend per QW462.2 Satisfactory
Side Bend per QWA462.2 Satisfactory
Side Bend per QW462.2 Satisfactory
Side Bend per QW462.2 Satisfactory
Radiographic Test Results (QW304 &‘QWSBS)
) For altemative qualification of groove welds by radiography
Radiographic Resuits:
Fillet Weld Test Results [See QW462.4(a), Qw462.4(b)}
Fracture Test (Describe the location, nature and size of any crack or tearing of the specimen}
Length and Per Cent of Defects inches %
Marco Test-Fusion
Apperance-Fillet Size (leg) in. X in. Convexity in. or Concavity ‘in.
Other Visual Examination - Satisfactory
Test Conducted by: Professional Projects; Inc. Laboratory-Test No. None [\

We certify that the statement in this record are correct and that the test welds were prepared, welded and tested in accordance with the requlrementiz/ :

Section kX of the ASME Code.
Organization:

Date: 6/2312013 By:

{Detalls of record of tests are itlustrative only and may be madified to conform io the type and number of tests ;equire(!ﬁ th@ude‘)
NOTE: Any essential variables in addition to these above shall be recorded.



QW-484 SUGGESTED FORMAT FOR MANUFACTURER'S RECORD OF WELDER OR WELDING

OPERATOR QUALIFICATION TEST (WPQ)

{See QW-301, Section IX, ASME Boiler and Pressure Vessel Codg)

Welder Name Emmanuel Cruz

Clock No.

Stamp No. |

Using WPS No. 151DCP
the above welder is qualified for the following ranges

Rev.

Pate

5/28/2013

Process
Process Type

Variable

Backing [metal, weld metal, flux, elc. (QGW-402)}
Material Spec. (QW-403)

Thickness
Groove
Fillet

Diameter
Groove
Fillet

Filler Metal (QW-404)

Record Actual Values
Used in Qualification
GMAW / FCAW / SAW

Semi-Auto / Auto

Without / With / With

P1 o P1

518 / 5.20 f §.17

With /

Qualification Ranges

GMAW / FCAW / SAW

Semi-Auto / Auto

Without f With / With
P1 to  P1

.1875" - 1.50"

All

2-7/8" & Over

All

5.18 / 5.20 / 517

Spec. No.
Class ER70S-2 /E717-1/EM13K ER70S-2/ E71T-1/EM13K
F-Na. 6 /| 6 / 6 6 / 6 / 6
Deposited Weld Metal Thickness GMAW= 125" GMAW=1375" Max.
Graove Fillet FCAW= .3125" FCAW= .625 Max.
SAW= 4375" SAW= 875" Max
Posiiion (QW-405) 16 1G
Weld Progression (QW-410) Uphill/Downhill/Downhill Downhill
Gas Typ (QW-408) 75% Argon / 25% CO? 75% Argon f 256% CO?
Gas Backing N/A :
Elecirical Characteristics {QW-409)
Current DC DC
Poliarity Reverse Reverse
Guided Bend Test Results QW462.2(a), QW462.3(a), QW462.3(b}
Type and Figure No. Resulls
Side Bends per QW462.2(a) Satisfactory
Side Bends per QW462.2(a) Satisfaclory
Side Bends per QW462.2(a) Satisfactory
Side Bends per QW462.2(a) Satisfactory
Radiographic Test Results (QW304 & QW305)
For alternative qualification of groove welds by radiography
Radiographic Resuits:
Fillet Weld Terst Results [See QW462.4(a), QW452.4(b)]
Fracture Test {Describe the location, nature and size of any crack or tearing of the specimen)
Length and Per Cent of Defects inches %
Marco Test-Fusion
Apperance-Fillet Size (feg) in. X - in. Convexity in. or Concavity in.
Visual Examination - Satisfactory
Test Conducted by: Professional Projects, Inc. Laboratory-Test No. None 3;Q
We ceriify Ihat the statement In this record are comect and fhat the test welds were prepared, welded and tested in accordance with the require; of,

Section X of lhe ASME Code.

Date:

7/3/2016

Organization:

PROE/ESSIONAL;&{O

S, INC.

By:

> AN
ode.)

(Details of record of tests are illustrative only and may be maodified to conform to the type and numbar of tests required by th
NOTE: Any essentiat variables in addifion to those above shall be recorded.
* No Consumable Inserts ‘



QW-484 SUGGESTED FORMAT FOR MANUFACTURER'S RECORD OF WELDER OR WELDING

OPERATOR QUALIFICATION TEST (WPQ}

{See QW-301, Section IX, ASME Boiler and Pressure Vessel Code)

welder Name Roberio Alverez Clock No, Stamp No. K
Using WPS No. 149 DCP Rev, 2 Date 5/28/2013

the above welder is qualified for the following ranges

Record Actual Values

Variable Used in Qualification Quatification Ranges
Process GMAW [ FCAW GMAW / FCAW
Process Type Semi-Auto Semi-Auto
Baciing [metal, weld metal, fux, etc. (QW-402)} Without / With Without / With
Material Spec. (QW-403) P1 to P1 P1 to P1
Thickness
Goove . em-asss==an-- .1875" - 8.00"
st  msm=mo------- All
Diameter
Groove All 2 7/8" OD & Over
Fillet All Adl
Filler Metal (QW-404)
Spec, No. 518 [/ 5.20 518 [ 5.20
Class ER70S-2/E71T-1MJH4 ER70S-2/E71T-1MJH4
F-No. B / 6 6 / 6
Deposited Weld Metal Thickness GMAW= 125" GMAW= 1375" Max.
Groove Fiflet FCAW= 1.625" FCAW= 8.00" Max.
Posilion (QW-405) 1G {Flat) 1G (Flat) '
wald Progression (QW-410} Uphill/Downhill Uphill/Downhill
Gas Type (QW-408) 75% Argon / 25% CO? 75% Argon / 25% CO?
Gas Backing N/A
Electrical Characleristics (QW-409)
Current DC bC
Poliarity Reverse Reverse
Guided Bend Test Results QW462.2(a), QW462.3{a), QW462.3(b)
Type and Figure No. Resulls
Side Bend per QW462.2 Satisfactory
Side Bend per QW462.2 Satisfactory
Side Bend per QW462.2 Satisfactory
Side Bend per QW462.2 Satisfactory
Radicgraphic Test Results (QW304 & QW3065)
For altemative gualification of groove welds by radiography
Radiographic Results:

Fillet Weld Test Results [See QW462.4(a), QW462.4(b}]

Fracture Test {Describe the location, nature and size of any crack o tearing of the spacimen)

Length and Per

Marco Test-Fusion

Cent of Defects

inches

Apperance-Fillet Size (leg)

Other:

Test Canducted by:

in. X in. Convexity

Visual Examination - Satisfactory

Professional Projects, inc.

Laboratory-Test No.

in. or Concavity

Q
Noogi(/ @

We cartify that the statement In this record are comrect and that the test welds were prepared, wekied and tested In accordance with the reqﬁants QL)
Section IX of the ASME Code. '

Date:

3M3/2017

Organization:

By:

PROFESSION&EPROJECTS, INC.

£

{Details of record of tests are iffustrative only and may be modified to conform to the type and number of tests required by the Code.)
NOTE: Any essential variables in addition fo those above shall be recarded.



QW-484 SUGGESTED FORMAT FOR MANUFACTURER'S RECORD OF WELDER OR WELDING

OPERATOR QUALIFICATION TEST (WPQ)

{See QW-301, Section IX, ASME Boiler and Pressure Vessel Code)

Welder Name Roberio Alvarez

Clock No.

Stamp No. K

Using WPS No. 151DCP

Rev.

] 2 Date
the above welder is qualified for the following ranges

2122013

Variable

Record Actual Values
Used in Qualification

Qualification Ranges

Process GMAW / FCAW / SAW GMAW / FCAW / SAW
Process Type Semi-Auto / Auto Semi-Auto / Auto
Backing [metal, weld metal, flux, sic. (QW-402)] Without / With / With With / Without / With / With
Material Spec. (QW-403) P1 to - Pl P1 to Pi
Thickness

Groove 750" .1875" - 1.50"

Fiet === m== ==~ All
Diameter

Groove . mmm ===~ === 2-7/8" & Over

Filet eme == === All

Filler Metal (QW-404)

518 7/ 5.20 / BA7

518 / 5.20 / 617

Spec. No.
Class ER70S-2/E71T-1/EM13K ER70S8-2 /E71T-1/EM13K
F-No. 6 / 6 /| 6 6 / 6 [/ B
Deposited Weld Metal Thickness GMAW= 125" GMAW=.1375" Max.
Groove Fillet FCAW= 3125" FCAW= 625 Max.
SAW=  4375" SAW= 875" Max
Position (QW-405) 1G 1G
Weld Progression (QW-410} Uphill/Downhill/Downhill Downhill
Gas Typ (QW-408) 75% Argon / 25% CO? 75% Argon f 25% CO?
Gas Backing N/A '
Electrical Characleristics {QW-40%)
Current DC bC
Polarity Reverse Reverse
Guided Bend Test Results QW462.2(a), QW462.3(a), QW462.3(b)
Typa and Figure No, Resulls
Side Bends per QW462.2(a} Satisfactory
Side Bends per QW462.2(a) Satisfactory
Side Bends per QW462.2(a) Satisfactory
Side Bends per QW462.2(a) Satisfactory
Radiographic Test Results (QW304 & QW305)
For altemative qualification of groove welds by radiography
Radiographic Resuits:
Fillet Weld Terst Results [See QW462.4(a), QW462.4(b)]
Fracture Test (Dascribe the location, nature and size of any crack or tearing of the specimen)
Length and Per Cent of Defects inches %
Marco Test-Fusion
Apperance-Fillet Size (leg) in. X in. Convexity in. or Concavity in.
Visual Examination - Satisfactory
Test Conducted by: Professional Projects, Inc. Labaratary-Test No. None

We cariify that the statement in this record are comect and that the fest welds were prepared, welded and tested in accordance with the requiren@ of

Organization:

Section 1X of the ASME Code,
PROF%SIONALB%J%S, INC,
/ >

Date:

211212013 | By:

-

NOTE: Any essentiat variables in addition 1o those above shall be recorded.
* No Consumable Inserts

(Datails of record of tests are Hlustrative only and may be modified to conform to the type and number of tests requicréfw @:da.}



QW-484 SUGGESTED FORMAT FOR MANUFACTURER'S RECORD OF WELDER OR WELDING
OPERATOR QUALIFICATION TEST {(WPQ)
{See QW-301, Section X, ASME Boiler and Pressure Vessel Code}

Welder Name Gerardo Perez Clock No. Stamp No. Q
Using WPS No. 149 DCP Rev. 2 Date 5/28/2013

the above welder is qualified for the fallowing ranges

Record Actual Values

Qualification Ranges

Variable Used in Qualification
Procass GMAW { FCAW GMAW / FCAW
Pracess Type Semi-Auto Semi-Auto
Backing [meta), weld metal, flux, ete. (QW-402)] Without / With Without / With
Material Spec. (QW-403) Pf to Pi1 P1 to P1
Thickness
Groove . emee———ma=n- - . 1875" - 8.00"
Fflet . mmmm=memo--=- All
Diameter
Groove All 2 7/8" OD & Qver
Fillet All All
Filler Metal (QW-404)
Spac, No, 518 [ 5.20 518 [ 5.20
Class ER70S-2/E71T-1MJH4 ER708-2/E717T-1MJH4
F-No. 6 / 5] 6 / 6
Deposited Weld Metal Thickness GMAW= 125" GMAW= 1375" Max.
Groove Fillet FCAW= 1.625" FCAW= 8.00" Max.
Posilion {QW-405) 1G (Fiat) 1G (Flat)
Weld Pragression {QW-410) Uphill/Downhill Uphill/Downhill
Gas Type (QW-408) 75% Argon / 25% CO? 75% Argon / 25% CO?
'Gas Backing N/A
Electrical Characteristics (QW-409)
Gurrent DC DC
Poliarity Reverse Reverse

Guided Bend Test Results QW462.2(a), QW462.3(a), QW462.3(b)

Type and Figure No, Restlls
Side Bend per QW462.2 Satisfactory
Side Bend per QW462.2 Satisfactory
Side Bend per QW482.2 Satisfactory
Side Bend per QW462.2 Satisfactory

Radiographic Test Results (QW304 & QW305)
For altemative qualification of groove welds by radiography

Radiographic Results:

Fillet Weld Test Results [See QW462.4(a), QW462.4(b)]

Fracture Test {Desciibe the location, nature and size of any crack or tearing of the specimen)

Length and Per Cent of Defects inches Y
Marco Test-Fusion

Apperance-Filiet Size (leg) in. X in. Convexity in. or Concavity in.
Other: Visual Examination - Satisfactory

Test Condusted by: Professional Projects, inc. Laboratory-Test No. Nopé 3

We certify that the statement in this record are comect and that the test welds were prepared, welded and tested in accordance with the requ\%ﬁn $‘

Section IX of the ASME Code.

Organization: PROEéSSIOﬁP«L JEQ’TS INC.

Date: 5/29/2013 By:

{Detalls of record of tests are illustrative only and may be modified to conform to the type and number of tests requil‘%by the Code.)
NOTE: Any essential variables in addificn to those above shall be recarded.



QW-484 SUGGESTED FORMAT FOR MANUFACTURER'S RECORD OF WELDER OR WELDING

. OPERATOR QUALIFICATION TEST (WPGQ)

(See QW-301, Section IX, ASME Boiler and Pressure Vesse! Code)

Welder Name Gerardo Perez

Clock No.

Stamp No.

Q

Using WPS No. 151DCP
the above welder is qualified for the following ranges

Rev,

Date

2112/2013

Variable

Record Actual Values
Used in Qualification

Qualification Ranges

Process GMAW / FCAW / SAW GMAW [ FCAW [ SAW
Process Type Semi-Auto / Aufg Semi-Aufo / Aufo
Backing [metal, weld metal, flux, elo, {QW-402)] Without / With / With With / Without / With / With
Material Spec. (QW-403) P1 to Pi1 P1 to P1
Thickness
Groove 750" .1875" - 1.50"
Fiet  ma=m===== - All ]
Diameter
Groove . memm= === == 2-7/8" & Qver
Filet  ===m o= === All
Filler Metal {QW-404)
Spec. No. 518 / 520 / 517 518 / 520 / 517
Class ER70S-2/E71T-1/EM13K ER70S-2 /E71T-1/ EM13K
F-No. 6 / 6 / 6 6 [/ 6 / 6
Deposited Waid Metal Thickness GMAW= 125" GMAW= 1375" Max.
Groove Fillet FCAW= 3125 FCAW= 625 Max.
SAW=  4375" SAW= .B75" Max
Posilion (QW-405) 1G 1G
Weld Progression (QW-410) Uphill/Downhill/Downhill Downhili
" Gas Typ (QW-408) 75% Argon / 25% CO? 75% Argon / 25% CO*
(Gas Backing N/A
Elecirical Characteristics (QW-409)
Current DC DC
Poliarity Reverse Revarse
Guided Bend Test Results QW462.2(a), QW462.3(a), QW462.3(b)
Type and Figure No. Results
Side Bends per QW462.2(a) Satisfactory
Side Bends per QWA462.2(a) Satisfactory
Side Bends per QW462.2(a) Satisfactory
Side Bends per QW462.2(a) Satisfactory
Radiographic Test Results (QW304 & QW305)
For altemnative qualification of groove welds by radiogra;jhy
Radiographic Results:
Fillet Weld Terst Results [See QW462.4{a), QW462.4(b)]
Fracture Test (Describe the focation, nature and size of any crack or tearing of the specimen)
Length and Per Cent of Defects inches %
Marco Test-Fusion ‘
Apperance-Fillet Size {leg) in. X in. Convexity in. or Concavity . in.
Visual Examination- - Satisfactory
Test Conducted by: Professional Projects, Inc. Laboratory-Test No. None £)

We certify that the statement in this record are correct and that lhe lest welds were prepared, welded and fested in accordance with the requirerw of
Section 1X of the ASME Code.

Date:

21272013

Organization:

By:

—
PI{OFESSIONA%S, INC.

A~ =
gl

(Details of record of tests are illustrative only and may be modified to canform to the type ang number of tests required by@t:@;)
NOTE: Any essential variables in addition to those above shall be recorded.
* No Consumable inseris



Professional Projects Inc.
18115 Telge Rd. Cypress, TX 77429

5654-1 Databook

List of Contents

ltem: V-402, COLD SEPARATOR

Pressure Testing

Pg.1 Hydrostatic Pressure Chart
Pg. 2-4 Gauge Calibration Sheets

(PPt GAUGES: PPI-38, PPI-39 & RECORDER: R-37}
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JOHNMNY'S GAUGE & METER REPAIRS
(713) 695-1038 = 718 DUNWOODY
HOUSTOM, TEXAS 77076-1914

BRATION CERTIFICA

geie

=

= yg |

¢  CUSTOMER Professicm] Projects, Inc. DATE CALIBRATED 2-01-2017

g P.0. Box 618 CUR INVOICE NO. - 4898
Cypress, Texas 77410 CUSTOMER'S P. 0. NO.

INDICATED RANGE 0-3,000#  ACCURACY * 0.5 o SERIAL NO. PPI-38

41° Bhaniel Pressure GaEpE —.m-_g

TYPE OF INSTRUMENT CALIBRATED P
, ‘ €
o

Crashy Deadweight Tesher
S/R-33037

TYPE OF STANDARD USED TO CALIERATE

ALl STANDARDS DIRECTLY TRACEABLE TO

NATIONAL INSTITUTE OF STANDARDS & TECHNOLOGIES TESTND. _2-6/172409 & 6.6/133577
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ALl STANDARDS DIRECTLY TRACEABLE TO

CUsTOMER Professional Projecis, nec.
P.0. Bxx 618

TYPE OF NSTRUMENT CALIBRATED

INDICATED RANGE _ 0-3,000#
ROOM TEMPERATURE AT TEST
DATE OF CALIBRATION DUE
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JOHMMY'S CAUGE & MMETER REPAIRS
{713) 695-1038 « 718 DUNWOODY
HOUSTON, TEXAS 77076-1214

- Frn ' DATE CALIRRATED 4-27-2017
P.O. Box 618 ' oUR INVOICE NO. - 5193

Cypress, Texas 77410 CUSTOMER'S P. O. NO.

INDICATED RANGE _0-5,000#  ACCURACY * 1.0 o, SERIAL NO. _R-37

8% Heco Pressre Becorder

€ TYPE OF INSTRUMENT CALIBRATED
4
=
& TYPE OF STANDARD USED TO CALIBRATE _ Croshy Beadiieight: Tester
5 yg SfR-35037

All STANDARDS DIREGTLY TRACEABLE TO .
NATICNAL INSTITUTE OF STANDARDS & TECHNOLOGIES TEST NO. 2-6/172409 & 6.6/139577

&
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Professional Projects Inc.

18115 Telge Rd. Cypress, TX 77429

5654-1 Databook
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Miscellaneous Certificates/
Reports

Pg.1 Nameplate Photocopy
Pg. 2&3 PWHT Calibration Sheet & Chart

Pg. 4 Paint Report
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#3

W H LABORATORIES 8450 Rayson + Houston, Texas TI080 « 713/895-7504 - FAX 713/895-8906

Company: Tex-Fab, Inc. Date: 03-15-2017
Lab Report# 17-0314-16
Attention: Jay Johnson P.O. #

TEMPERATURE MEASURING DEVICE CALIBRATION
IN ACCORDANCE WITH WHL WORK INSTRUCTION CAL-103

The chart recorder included in this report has been calibrated in accordance
with ASTM and traceable to NIST using an Analogic Digi Cal Il potentiometer S/N 7977,

calibration due 04-27-2017.

Model and/or Make:

0-2000°F Honeywell

Serial, ldentification # or Set #.

0848Y879389200001 #3

Date Calibrated: 03-15-2017 Next Due Date: 03-15-2018
Standard
Temperature instrument After
Reading °F Reading °F Deviation °F | Calibration °F | Deviation °F
Chart | LED | Chart | LED | Chart | LED | Chart | LED
200 200 200 0 0 200 200 0 0
400 400 399 0 -1 400 399 0 -1
600 600 598 0 -2 600 598 0 -2
800 800 799 0 -1 800 799 0 -1
1000 1000 1000 0 0 1000 1000 0 0
1200 1200 1198 0 -2 1200 1198 0 -2
1400 1400 1400 0 0 1400 1400 0 0
1600 1600 | 1602 0 +2 1600 1602 0 +2
1800 1800 | 1800 0 0 1800 1800 0 0
2000 2000 | 1999 0 -1 2000 159% 0 -1
Comments: Satisfactory. Accurate to within + 1% of full scale.
Date: 03-15-2017 Approved by: i T &

Calib-Temp. Meas. Device

Howard E. Heinsohn
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CY-FAIR COATINGS, INC.

Phone; (281) 351-7427

P.O. Box 1440
Tomball, TX 77377-1440 Fax:  (281)378-4378
Palnt Report
Cy-Fair Job Number: 17262
Equipment Description: PPl S/0 5654-1 item: V-402, COLD SEPARATOR
P.O.# 5654-9 Area: All External Surfaces
Surface Preparation: Spec, SSPC-SP- 8 Surface Condition Mill Scale
Date Time Temp. (D Rel. Humidity Dew Point (f)
8/21/2017 0:45AM - BQ 64% 75
Anchor Pattern Q 7‘0 ,(2 5 Measured by: Press-o Film
Te%e%c”PREss-o FIL%A.%(-C Teit\;a)prRESS -0- Fl;.ll\ag")‘( CHTrsed Tests)‘: pPFCESS 0 FIL A CHT .
werw tagte: 8.Com uarse B www.igsiexiape.cam oa W tastexiape.com oa
St T peem | St Ceim SUY-l e
c .+ Madi‘a I;\ 'ii.-?nA H .XG Mada‘lg l;?nk e ’x& Mad?;ig L;I,%A
45 mil . 5 mil ? a5 mil
Coating Application: No moisture on surface and a minimum of 5 deg. F above dew point per Cy-Fair
Coatings Procedura, Inc. C-001 Rev. 4.
Manufacturer Batch / Lot ’ Measured
AT | RHj DP | ST Date Type and product number DFT by
91 ]55%| 73 | 93 | 8/21/2017 SHERWIN WILLIAMS AL XM1957MU 4.0 | MikroTest
FASTCURE | \1acROPOXY 848 | B: XM2027VN T0 | Edektro-
EPOXY :
8.0 Physik
Time: 14:35PM ist .
95 [a6%| 71 | 96 | 8232017 | rastTcuRe | SHERWINWILLIAMS | A: XM1957MU 40 I\g(rﬁ;fest
eKLiro-
Time: 15:35PM 2nd EPOXY MACROPOXY 648 B: XM2027VN 6.0 Physik
03 |asw| 71 | 04 | samo17 ]  APHATIC | SHERWINWILLIAMS | A: XMOS77RX 30 | MikroTest
ACRYLIC HI- SOLIDS TO Elektro-
Time: 16:30PM arg | POLYURETHANE | pOLYURETHANE B: MQO587RK 4.0 Physik

Remarks; COLOR: STUCTURAL GRAY # 4031

Testex PRESS-O-FILM™ Testex Pness-o.r:u_mm HT o S.OFILM™ HT

Iw?v?eiﬁ%ﬂp?cgnEss o F".in x_ci-gsrse W fostextape.cam X-Coarse L&wiiﬁa‘(apf:ﬁ?s - X-Coay,
Slgi-l poun  SUHE T S e
L B MadaanSA QA Xz o o Mwemies e " w;

mit e 23 46 mit

PPI PO 5664-9 SO 5654-1.xs
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