UOP RUSSELL LLC

Tulsa, Oklahoma

JOB NO: J-447 DATE: 7/14/11
CLIENT: UOP Russell BY: JRG
SUBJECT: 60 MMscfd Cryo Plant
PLATE FIN EXCHANGER
SURFACE AREA: N/A ft? TOTAL DUTY: 2150 MBTU/hr
SERVICE: Demethanizer Reboiler TAG NO: E-204
Combined with E-205 P.0./S.0.#
PROCESS DESIGN
FLUID CIRCULATED: Inlet Gas Tower Liquid
FLUID FLOW: Ib/hr 65428 70777
FLUID DUTY: MBTU/hr 2150
STREAM NO: 153 5 204 206
LIQUID IN ouT IN ouT IN ouT IN ouT
FLOWRATE: Ib/hr 2761 12190 70777 60167
DENSITY: Ib/it®|  27.88 26.88 31.45 31.35
MOLECULAR WEIGHT: 38.25 33.88 37.07 38.27
SPECIFIC HEAT: BTU/Ib-°F| 0.6957 0.7204 0.6434 0.6483
THERMAL COND: BTU/hr.ft.°F[  0.0500 0.0521 0.0604 0.0583
VISCOSITY: Cp| 0.0850 0.0782 0.1077 0.1069
VAPOR
FLOWRATE: Ib/hr| 62667 53238 0 10610
DENSITY: Ib/ft®|  4.842 5.034 1.398
MOLECULAR WEIGHT: 21.96 20.74 31.45
SPECIFIC HEAT: BTU/Ib-°F| 0.6918 0.7406 0.4450
THERMAL COND: BTU/hr.ft.°F[ 0.0204 0.0200 0.0113
VISCOSITY: Cp| 0.0132 0.0128 0.0090
OPER. TEMPERATURE: °F 54.8 ‘ 23.4 6.0 18.6
INLET PRESSURE: psia 880 190
CORRECTED MTD: °F 24.73
UA BTU/hr-°F 86,960 (88,600)
ALLOW. PRESS. DROP: psi 5 1
FOULING RESISTANCE: BTU/ft>-°F 0.0005 0.0005
MECHANICAL DESIGN
DESIGN TEMPERATURE: °F 150 150
DESIGN PRESSURE: psig 1100 400
MDMT @ PRESSURE °F / psig -200 @ 1100 -200 @ 400
CALC PRESSURE DROP: psi 3.15 1.3
PLATE / FIN MAT'L: Aluminum Aluminum
NOZZLES
SIZE: inch 8" e 4" 6"
TYPE / RATING: 600# RF | - 300# RF 300# RF
MATERIAL: Aluminum Aluminum
DIMENSIONS
TOTAL NO. OF CORES: 1 in series 1 in parallel NO. OF ASSEMBLIES: 1
SHIPPING WEIGHT: 3,500 Ibs LENGTH: 126" HEIGHT:  14.22" WIDTH: 24"
SUPPORT TYPE: Side Bar Angle INSULATION THICKNESS: 2.5"C
NOTES
(1) Add 10% to duty and flowrates for design. (6) Recov C1 GSP-1.hsc
(2) Equipment design shall satisfy design and alternate conditions.
(3) Minimum core stack height is preferred.
(4) Stacked with E-205
A\(5) Wind ASCE 7-10, 120mph, Exp. C, Cat Ill; Seismic ASCE 7-10, Site D, 1=1.25, Ss=100%, S1=40%.
REVISION A 0 A
ENGINEER/DATE JRG 7/14/11 JRG 7/14/11 SHP | 2/14/14
ISSUED FOR RFQ Purchase Revised

12/19/2017, 1:57 PM, Form-PLTFN-EX




UOP RUSSELL LLC

Tulsa, Oklahoma

JOB NO: J-447 DATE: 7/14/11
CLIENT: UOP Russell BY: JRG
SUBJECT: 60 MMscfd Cryo Plant

PLATE FIN EXCHANGER

SURFACE AREA: N/A ft? TOTAL DUTY: 3170 MBTU/hr
SERVICE: Demethanizer Side Heater TAG NO: E-205
Combined with E-204 P.O./S.O#
PROCESS DESIGN Off Design - C2 Rejection
FLUID CIRCULATED: Inlet Gas Tower Liquid Inlet Gas Tower Liquid
FLUID FLOW: Ib/hr 65428 76285 61339 71348
FLUID DUTY: MBTU/hr 3170 2137
STREAM NO: 5 155 201 202 5 155 201 202
LIQUID IN ouT IN ouT IN ouT IN ouT
FLOWRATE: Ib/hr[ 12190 27290 76285 66235 0 7155 71348 60138
DENSITY: Ib/it®|  26.88 25.67 33.08 32.30 27.35 30.64 30.67
MOLECULAR WEIGHT: 33.88 29.09 34.99 36.84 35.78 37.83 39.11
SPECIFIC HEAT: BTU/Ib-°F|  0.7204 0.7574 0.5877 0.6138 0.7086 0.6688 0.6710
THERMAL COND: BTU/hr.ft.°F| 0.0521 0.0537 0.0693 0.0641 0.0513 0.0566 0.0549
VISCOSITY: Cp| 0.0782 0.0707 0.1326 0.1193 0.0812 0.1002 0.1003
VAPOR
FLOWRATE: Ib/hr| 53238 38138 0 10050 61339 54184 0 11210
DENSITY: Ib/ft®|  5.034 5.434 1.189 4.522 4.894 1.618
MOLECULAR WEIGHT: 20.74 19.18 26.25 22.36 21.30 32.20
SPECIFIC HEAT: BTU/Ib-°F|  0.7406 0.8562 0.4484 0.6574 0.7129 0.4671
THERMAL COND: BTU/hr.ft.°F]  0.0200 0.0197 0.0119 0.0208 0.0201 0.0119
VISCOSITY: Cp| 0.0128 0.0124 0.0090 0.0134 0.0130 0.0093
OPER. TEMPERATURE: °F 23.4 ‘ -18.5 -50.7 -14.5 75.7 ‘ 37.5 26.0 37.3
INLET PRESSURE: psia 875 188.5 875 218.5
CORRECTED MTD: °F 32.96 20.53
UA BTU/hr-°F 96,190 (223,000) 104,100 (223,000)
ALLOW. PRESS. DROP: psi 5 1 5 1
FOULING RESISTANCE: BTU/ft>-°F 0.0005 0.0005 0.0005 0.0005
MECHANICAL DESIGN
DESIGN TEMPERATURE: °F 150 150
DESIGN PRESSURE: psig 1100 400
MDMT @ PRESSURE °F / psig -200 @ 1100 -200 @ 400
CALC PRESSURE DROP: psi 3.15 1.3 6.2 0.9
PLATE / FIN MAT'L: Aluminum Aluminum
NOZZLES
SIZE: inch|  -——-- 8" 6" 6"
TYPE/RATING: | - 600# RF 300# RF 300# RF
MATERIAL: Aluminum Aluminum
DIMENSIONS
TOTAL NO. OF CORES: 1 in series 1 in parallel NO. OF ASSEMBLIES: 1
SHIPPING WEIGHT: 3,500 Ibs LENGTH: 126" HEIGHT:  14.22" WIDTH: 24"
SUPPORT TYPE: Side Bar Angle INSULATION THICKNESS: 25"C
NOTES

(1) Add 10% to duty and flowrates for design. (6) Design Case: Recov C1 GSP-1.hsc  Off-Design: Reject C1.hsc
(2) Equipment design shall satisfy design and alternate conditions.
(3) Minimum core stack height is preferred.
(4) Stacked with E-204
A\(5) Wind ASCE 7-10, 120mph, Exp. C, Cat Ill; Seismic ASCE 7-10, Site D, 1=1.25, Ss=100%, S1=40%.

REVISION A 0 A 1
ENGINEER/DATE JRG 714111 JRG 714111 sHp | 211414
ISSUED FOR RFQ Purcahse Revised

12/19/2017, 1:57 PM, Form-PLTFN-EX



UOP Russell, LLC

Final Documentation
P.O. # 4500748690
ltem # E-204-205

Chart S.O. # 2968.2-2
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HEAT EXCHANGER MATERIAL TRACEABILITY

SALES ORDER NO. 2968.2-2 DRWG. NO. 17769A
Nozzles:
Purpose Dia. Material Nozzle Thk. Trace
or Size Nom. Code
BIN 4.500 SB-241-5083 0.237 T138C
B OUT & C IN&OUT 6.625 SB-241-5083 0.280 T178C
A IN&OUT 8.625 SB-241-5083 0.719 T183C
Headers:
Purpose Material Nom. Trace
Thk. Code
BIN SB-209-5083 0.250 S618C
B OUT & C IN&OUT SB-209-5083 0.375 S651C
A IN&OUT SB-209-5083 1.250 S661C
End Pieces:
Purpose Material Nom. Trace
Thk. Code
B IN SB-209-5083 0.375 S619C
BOUT&CIN SB-209-5083 0.625 S644C
couTt SB-209-5083 1.000 S660C
A IN&OUT SB-209-5083 1.250 S661C
Fittings:
Purpose Description ASTM or Trace
ASME Code Code
BIN 6061 4" 300# FLANGE B247 W669E
B OUT & C IN&OUT 6061 6" 300# FLANGE B247 W670E
A IN&OUT 6061 8" 600# FLANGE B247 W671E

THE MATERIAL CERTIFICATION USED IN THE FABRICATION OF THE CORE OF THE ABOVE

ASSEMBLY CONTAINS RESTRICTED INFORMATION.

THEREFORE IT IS COMPANY CONFIDENTIAL, AND CANNOT BE DIVULGED TO THE CUSTOMER

OR ANY THIRD PARTY.

ALL MATERIALS USED MEET THE SPECIFICATIONS AND THE MANUFACTURING CODE AS STATED

ON THE DRAWING.

el o

.

Traci A. Leis

Documentation Coordinator

PAGE 1 of 1
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Abnahmeprufzeuqn/s 3.1 - DIN EN 10204. 2005

Inspection Certificate 3.1 - DIN EN 10304 2005 1 Certificat de Reception 3.1- DIN EN 10204 2005

Blemente ohne Angabie 0,01, % / Elements without indication < 0,01 %

Kunde: .
i Zeugnisnummer: 43669/1
: Cert No.: / Vo, dy certificat: )
Bestelinummaer: 29742

i o Order No. / No. de commandie

“Prodykt: ~ Rehie nantios gepresst Auftrag: 43669/1 -

W/PI‘DMJI{. + Tubes seamiass extruded / Our Reference/Notre Reference: e

. Spezifikation:  ASMESB241; BS - EN 755; - %

a2 7 ion: o i1 7

Speaaton: PV JuruL
Werkstoft: -5083 Zustand: 0

Alloy/Alkiage: Temper/Etat :
Abmessung 114,300 mm  x 102,260 mm x 6,020 mm  x 6000,000 mm L«‘ qlu"ﬁa J
Sizé / Dlmeyision 4" NB SCH 40 -

Kennzeichnung ~ AWU - 5083 - 0 - ASME - SB241 - 4™ NB SCH40 - Cast NO. ... - AL . = .
Marking/Marquage: * ' 4 Ot B (-

Liefering: . pes. kgs ‘g ‘“5 1(0
Wﬁm/mtmdddlm 65 2088

e Ghym&ﬁeAmﬂww Chemical Analysis / analyse chimique

3] Cu Mn Mg o Zn o] P zr Bi $n Na
' d‘urge/ ‘min. 0,40 4,0 0,05 .
"CostNO: maw.| 040: | 040 | 010 | 1,0 49 ] 025 | 025 | 015
ﬁ [7244/12 0185 |.0,331 | 0,066 | 0,593 .| 4823 | 0,070 | 0,025 | 0,024 { 0,002 | 0,011 |0,0001|0,0016 | 0,0001
: * Hydrogen coritent: 010 ccm/500 g Al
¥ |7ssnz |07 | 025 | o052 | osen | 4753 | 0077 [ 0037 | 0023 | 0,001 [0.0128 [0.0001 {00016 00002 |
" ‘Hydrogen contents 0,10° ©cm/100 ¢ At ’

- 2. Mechanische Eigenschaften

Mechanical Properties / Valeurs Mécahiques.

An!‘o;;:emngen tensile yield elongation efongation ‘Hardness, CastNo,
Reduirements (Rrh) Ksi (RpD,2) Ksi 2 % A5 % HB =
min, 33,0 16,0 14,0 12,0
toemax| 540 -
1 ' "45,385 21,750 24,0 24,0 7588 - 20 pcs.
2! 45,675 21,750 230, 23,0 o '
3. 44,950 21,750 e 120" 220 7244 - 45 pos:;
4 44,225 21,895 C230 230
5 44,080 22,330 23,0 23,0
6 44,515 20,880 20 20 ° S
‘ a B\
. m '
E a&\ _.;

5’9“"“' dg’ Es w:rd vestztigt, daB die Lieférung geprift wurde und den Vereinbarungen bel der. Bmllannahme entspr(cht J

. ‘Nous oonﬁnmm que fa livraison a été contrelée et comespond ave les donventions faites hla récepﬂoﬁ de Jacom

1 merg

We confirm that, the delwery has beest ‘tested and applies to the agreements made on recuipt of tM ordef

Certfied act, to DXN EN IS0 9001:2008 and DIN EN 9300:2003,
-valid bnbt 2013-11-10 -
Cert.- Req. No.: 001959 QMO8;0018

e fos L
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Test results:
" Rasultats:
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Abnahmepriifzeugnis 3.1 - DIN EN 10204:2005 © AlUnnae

Inspection Certificate 3.1 - DIN EN 10204.2005 | Certificat de Reception 3.1- DIN EN 10204:2005

=

e

Kunde: TW Metals (MN) Zeugnisnurmrimer:! 1664/15
Client: Cert No.. / No. du certificat:
14600 James Rd. Bestellnummer: M 49342799
MN 55374 Rogers USA Order No. / No. de commande
Produki: Rohre nahtios gepresst / AlUnna Aufiraagsbest.-Nr.; 58912/100
Product / Proauit: Tubes seamiess extruded 4 AlUnna Conf.-No../ conf. de commande:
Spezifflcation:  ASMESB 241/ ASME SB 241 - M 2013 Section I1, Part B; -
Spedfication:
Werkstofft: 5083 Zustand: 0
Alloy/Alliage: Temper/Etat
Abriessung 6,625 INCH X 6,065 INCH x 0,280 INCH x 20,000 FEET
Size / Dimensfon 51852

i(ennzeichnung ALUnna - Cert No. 1664/15 - 5083 - 0 - Cast No. 4241 - ASME - $B 241 - {2013) - 6.625" OD X 0,280 " Wall - 6,000 SCH 40 - Alunna
Order Conf No. 58912/100 - 1 - CPB 300

Marking/Marquage:
Lieferuiig PGS Ios Country of Manufacture: Germany
Delivered Material / Matérial défivre: 16 2116
1. Chemische Anal yse Chermical Analysis / analyse chimique
St ‘T o Mn Mg | & i ozn T P 1 oz B |sn ! N [ Na.
B S - NV LN ... N O N S R S 1. e B«

Charge/  min. f 040 | 40 i 005 | , | ‘ {
Cast NO- max. H i ‘ : I ! J

PO L 00 L DA M0 48 035 0B OB L B N
4241/15 0158 0,326 [0031 0,495 14735 I 0,075 | 0,024 i 0,019 } 0,002 iLo,oo3s 0,0008 00017 0,0080 i0,0002

Hydrogen Cﬁnt“m 0 10 ccm/100 g AI Elements wsthout mdzcat:on < 0,01 % country of melt manuiacturer: Garmany

Products are in accordance with applicable RoHS

FAR BAA: Cannct certify compliance
DFARS BAA:  Complies
FAR TAA: Cannot certify compliance
lal®
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Ergebnis der  Es wird bestatigt, daB das Material gepriift wurde und den Vereinbarungen bei der Bestellannahme entspricht

Prifungen: We confirm that the material has been tested and applies to the agreements made on receipt of the order
Test results: Nous confirmons que le materiel a été controlée et correspond avec les conventions faites 3 la réception de la_ commande
Resuitats: Zertifiziert nach DIN EN 1SO 9001:2008 und DIN EN 9100:2009 relaased

@ . gqttig bis 2016-11-10 R o
07.12.2015 Zertifikat- Register- Nr.: 001959 QM08; 001959 ASH 09-1 Holimann

Aliieninivimaarl (inna A Habyener Wen 36 50425 1inna. Germanv
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Inspection Certificate 3.1 - DIN EN 10204:2005 | Certificat de Reception 3.1- DIN EN 10204:2005

Kunde: TW Metals (MN) Zeugnisnummei: 1664/15
Client: Cert No.: / No. au certificat:
14600 James Rd. Bestellnumimer: M 49342799
MN 55374 Rogers USA Order No. / No. de commande
ALUnna Auftragsbest.-Nr: 58912/100
AlUnna Order Conf.No..
Kannzeichnung  ALUnna - Cert No. 1664/15 - 5083 - 0 - Cast No. 4241 - ASME - SB 241 - (2013) - 6.625” OD X 0,280 " Wall - 6,000 SCH 40 - Alunna
Marking/Marguage: Order Conf No. 58912/100 - 1 - CPB 300
Lieferung PES; Ibs Country of Manufacture: Germany
Delivered Material / Matérial délivre: 16 2116
2. Mechanische Eigenschaften Mechamca/ Propemes/ l/a/eurs Mecan/ques
Anforderungen | tensile i yield elongation elongation Hardness
Requirements (Rm) ksi (Rp0,2) ksi 2" % A % HB
ASME SB 241 39,0 : 16,0 14,0 I
51,0 ; !
. U= _ L ~ AT . I -
~z SRR T T e = =3 = R —
1 a495 23345 | 230 ‘
2 44,225 23,200 ; 23,0 z
3 44,660 22,910 i 22,0 1
1
i !
? l
| l
| .
: |
]
| ’
‘ M :::j‘;’ f %,
i &
i J
RECE % e B e oA F
REVIEWED y e
§ %t W i N { %, Line
/ —————
4564 4 3 ang® A 7 s Z,-
FER 17 Wl dg;/ 27 TWaENS:
¥ B
A))W : g s s §
A(;czmrcé
Ergebnis der  Es wird bestatigt, daf das Material gepriift wurde und den Vereinbarungen bei der Bestellannahme entspritif
Priifungen: We confirm that the material has been tested and applies to the agreements made on receipt of the order
Test results: Nous confirmons que le materiel a été controlée et correspond avec les conventions faites a la réception de la commande
Resultats: - Zertifiziert nach DIN EN 1SO 9001:2008 und DIN EN 9100:2009
@ guitig bis 2016-11-10 reseged.y
07.12.2015 . Zertifikat- Register- Nr.: 001959 QMO8; 001859 ASH 09-1 Hollmann

St blmms A7 Lalvanar Waona %4 €Q475 HInna. Germany



Aleris

Fxtruded Products

Friedfich-Wohler-Str. 2
53117 Bonn

Tel.: 0228 1 558-2676
Fax.: 0228 ; 558-2784

Abnahmeprifzeugnis ow en roz04.5.1

Inspaction Certificate ¢ Cartifical de Receplion

CHART ENERGY AND | &
CHEMICALS, INC.
2191 WARD AVENUE

USA LA CROSSE WI 54601 4;31‘_\_‘11

edith.berkenkopl@aleris.comyrichard.lalande@aleris.com

Ageis Aluniinieen Bonn GindH o Pasrfach 0216 » 53053 Bena

PUt3035¢78
WYL

Nummier

LS00147586-0010

15116399-0050

24.02.12

3002878 dated 02.08.2011 (seli Haldeman)

carbeiter
ontai!

Herr 8. Muitler

Hersteliungs: Nr.iFA]

I3

Pr:45 x 356503-00

Pk. 45 x 356503-00

Fredukibesehreibung -Descrpton of Product-Qescrption de produil

Lietermange - Quanlity 7 Qantite

Bonn, den

01.03.1210:15:46

Lener WerksloliprGlung 7 £xporl

seamless tubes extruded, as per EN 755-7 (7) 6.000,0 Kg
in alloy as per EN AW 5083 H112 die no.: 219018 31,11 kg/m
DIA. 219.075 x 18.26 MM (PIPE 8 NPS .719W)
length: 4200 mm {165.35")
{*} = SES 4-1.87 / ASME SB 241 / ANSI H35.1/.2
tolerances as per drawing
Praf-Ne ;‘lh!gan N, Lottinioh By npckiigen
| (dorinficaton No |Cast Na Rp o2 fm ASD % 1G MG Aos
No Coulee M° Az e
Sothverfe
Vs 110 Mpa 270 Mpa 12,0
et 16 ksi 39 ksi 12,0 ASME SB 241 \/
01114131 1929 Mpa | 307.0Mpa | 216%
01/114131 1922 Mpa | 307.2Mpa | 21.7% Ok FO? pr
b T
01/114131 189.6 MPa | 3103Mpa | 23.6% i
01/114131 172.4Mpa | 307.0MPa | 24,7 % -
01/114131 168,2 Mpa | 3037 Mpa | 23.7% y !
01/114131 177.2Mpa | 3054 Mpa | 23.6% z.
01/114131 28,0 ksi 44,5 ksi 24,0 % ; [" L";.aﬁf
01/114131 27.9 ksi 44.6 ksi 24,4%
01/114131 27,5 ksi 450ksi | 236% MAR 14 207 4, /
01/114131 25,0 ksi 445ksi | 25.0% L"'V
01/114131 24,4 ksi 440ksi | 252% /9I2 7 _3//9//7
01/114131 25,7 ksi 44,3 ksi 24,4 %
\\ S i Wi Fa Cu % | M v | Mg %] Cf | Zn Y| TH A N Y
o . 0.40 0.40 010 6 496 0.2% 0es 0.1%
Cast N,
Constoe BT ‘\‘ Q.co 0,00 6,00 0,40 4,00 0.05 Q.00 Q.00
01/114131 0.15 0,27 0,06 0.71 4,56 0.07 0,02 0,01
S. Jost

Ixh0®
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AMAG._

ROLLING

PO 3G 5340

Abnahmepriifzeugnis 3.9 (EN 10208) /. 44k Nr.: 85220799 02/3
b2 s v ( ‘h‘ ﬂ )
inspection ceriificate - mili certificate Rev.: 0
Seite / page: 1von/of2
Zevtifiziert nach / oGrtifed 10 1ISO BO0Y, ISO/TS 16849, ENJAS 9100, 15O 14001, NADCAP Datum / date: 2014 01 07
Auftraggebsy | customen Bestell Nr. / order no.: M 489302819
TW METALS, INC Daturn / date:
760 CONSTITUTION DR : el
EXTON PA 16341 Auftragsbest. Nr. / order confirm no.: 663678
USA Datum / date: 20130925
ie . -
“Tz’;‘:":ﬁ‘a“i"‘” i g Lieferschein Nr. / delivery note- 85220799
elals - Rogers .
14600 James Road Dt / giate: 2014 01 31
ROGERS MN 55374
USA

b i ;1‘,,_\-!!4‘-.».

Form / form: Sheet

Werkstoff / material: 5083
Zustand / temper: O

Dim. / dir.: [inch]: 0,260x60,00x144,00
Kundenartike! Nr. / cust. article no.; 12702

Tachmsche L'eferbedmgungen Hechn spec

ASTM B 209 - 10
ASME 8B-209, 20112 v

Sondervorschrift / special terms:

Stk
07 156?3/02100 01/0039307/3 5083 6536780047 33..3 333105 16
07 16573/02/00 01/0059307/3 5083 6635780048 | 3393,333 lbs 16

TR g R T 434
x % PSSy

Guss Nr. / catt no.

01/0058307/3 cu Wn Mg cr Zn n | e | e
- 040 | 40 | 005 . . . :
spec. max 040 | 040 | 010 | 10 45 | 025 | 025 | 0,15 | 005 | 015
actual 024 { 035 | 006 | 061 | 48 | 040 | 005 | 003 | 002 | 0,04
BirfLes | Zustand | Richiung | TVesis uTs Y8 A2"
LotiNe. termpar | dirsciien fsll fusi] %]
spec.min. | 40,0 18,0 16
spec.max.| 51,0 290 -
16673/02 ] L 3 from 44,8 249 20
18673/02 0 1. to 454 | 289 22 R W
h - o u".'.z."""“r’:‘..n

LR e 4 F e C .},m Y - g
alkontrolle: OK. / Dimensional Check: OK,

i
|
f-} ARAAG rolling GmbH, Postfach 32, A-5282 Ranshofen, mﬁei@h www.amag.at i
e AMAG rolling GmbH, P.0. Box 32, A-5282 Ranshofen, www.amag at g
o A Op
NOV 01 201 /Q, % I~
* Y &

ATz Copo //////é
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AMAG_

OLLING
Abnahmepriifzeugnis 3.1 (EN 10204) Mr.: 85220785 0273
inzpection ceriificate - met! certificate Rev.: 0
Seite / page: 2von/of2
Zertifiziert nach / cerified lo IS0 9001, 1SO/TS 18949, ENJAS 9100, IS0 14001, NADCAP Datum / date: 2014 01 07

Es wird bestétiot, dass die Lieferung gepriit wurde und den Verelnbarungen bei der Bestellung entspricht,
We hereby certify that the material described above has been tesied and complies with the terms of the order contract.

ésé?'Mampfér D

A fosﬁf sdampfer@amag at

Harstelieriand: Osterreich 7 goods origin: The goods are of Austrian origin. )
Maschinell erstelli - Guitig ohne Unterschrift / Automated - valid without being signed.

@)
KFOQ;Q
£o
e o Lt W 0 el oy~
REVIEWED 7
it B amad g Jrl-16
POV QL G /K
BTty Yyyg

AMAG colling GmbH, Postfach 32, A-5282 Ranshofen, Osterreich - wwy, amag at
AMAG rolling GmbH, P.0. Box 32, A-5282 Ranshofen, Austria - www,amag.at



CERTIFI=D INSPECTION REPORT

Arconic

Per:

Rt L]

Rob Woodall
Director of Manufacturi

Dave Works

We hereby certify that the material covered by this certificale has been inspecied with, and has been found o meet the
applicable roquirements described tharein, mcuding any specifications forming a part of the description and that samples
represeniative of the material met the eomposition limits and had the mechanical properiies shown on the face of this sheel.

This test report shall not be reproduced except in full, without the wiitten approval of the Quality Depariment. No alteration,
addilion or other change is authorized to be made to this cenlificate, The recarding of false, fichitious , or olherwise fraudulent
statemants or entries on this certificate by any recipient may be punished as a felony under applicable law.

“ LA

Terrsnce Thom

Quality Assurance Manager

Page 1

DAVENPORT WORKS 4879 State Street Bettendorf, IA 52722

Ship From: RIVERDALE, IA.
3079585 0 . .
_Ship Date B.L.. No. lnvoice No. Arconic No.
2016-11-29 111125395 00000 1000864455-1 DP-64455-01-1
EI).NojGovtConggEtNo. Customer Arconic Item

M49359332 Ln#: 001 TW METALS-EXTON G041147946R01

PN TUAMMT

(S (s\{/)

of 2

, o 34"
Ship To: TW METALS INC Item Description '
14600 JAMES RD 0.375 IN TK (+.020 -.020) X 60.0 IN W (+.375 -
ROGERS 55374 MN 0.000) X 144.0 IN LN (+.5 -0.0) CAT X 11452 (N} A/T 5083- b//
O STORAGE TANK & CRYOGENIC PLATE MILL FINISH 11452. ASME-SB-
209 REV 15 EXC_MRK ASTMB209 REV 14 EN10204 REV
2004 ([(MARKED}) NOT INTERLEAVED MAX
GROSS SKID WGT: 4500 LB QUAN TOL +/-40 %
COR 0254443 REV 01 CUST REQ 16-11-
27 *%* W/E 16-12-03 **»
Num Package Ticket Lot Weight Quantity UuoM Inspector Clock Numbers
1 307833 499611 4100 13 BC 47274 47029
2 307913 499611 4092 13 BC 47274 47029
3 307955 499611 4088 13 PC 47274 47029
4 307958 499611 1578 5 PC 47274 47029
5 307994 499611 1264 4 PC 47274 47029
15122 48
Notes for CQR: 0254443.1
CERTIFICATE 3.1 AS IN EN10204.
CQR: 0254443.1 -Specification Limits - - oo mmmm e e e e e e
uTs TYS ELA4D
Tmpr Dir KSI KSI pCcT
o] Longitudinal Max S51.0 29.0
Min 40.0 18.0 16
Other Qther
Chemical Composition SI FE Cy” MN MG CR 2N TI BEach Total Aluminum
Max 0.40 0.40 0.10 1.0 4.9 0.25 0.25 0.15 0.05 0.15
Alloy 5083 Min 0.40 4.0 0.05 REMAIN
Z TW METALS
3]
4 P % T E
e Q’v H“,vu;mé , % A o 7 £
. % L R ) ~“\FOR b s DEC 05 0% o
B h e % 7 3_‘/6 -(7 V L-D I ¥
7 -
MAR 01 2017 4}/ 5}’) ACCEPTED BY S




CERTIFIED INSPECTION REPORT Arconic DAVENPORT WORKS 4879 State Street Bettendorf, 1A 52722

We heraby corty that the materisl covered by this certificate has been inspected with, and has besn found to meal the Ship From:; RIVERDALE, IA.
Agui ibed therein, including any specifications forming 2 part of the description and that samples 3079585 Q0
repvesentanva of the material met the composition fimils and had the mechanical properties shown on the face of this sheet. !] ip Date BL No InVQiCC N 0. Arcq_njg No. A
This test report shall not be reproduced except in full, without the written approval of the Quality Departmend. No alteration, | 2016-11-29 1125395 Qo000 1000864455-1 DP-64455-01-1
addition or other change s authorized to be made to this carlificate. The racording of false, fictitious , or atherwise fraudulent i em i
statements or entries on this certificate by any recipient may be punished as a falory under applicable faw, P.O. No./Govt Contract No Customer Arconic Item
Per ) Q. h i
M49359332 Ln#: 001 TW METALS-EXTON G041147946R01
R Ldat] e e Sre
Rob Woodai Temrence Thom S (?5 ‘ *Q,
Direclor of Manufacturing Davenpert Works Quality Assurance Manager

Page 2 of 2

COR: 0254443.1 -Specification Limits {(QONL.) ==cccmmmmc o e m e e i msmmmcsmmmmm e cr e e —m e

Lot: 499611 - Mechanical, Physical, Metallography, Quantometer ResUltS - - --cmmm oo om o e e ee oo -
No-> UTs TYS EL4D
Tmpr Dir Test KSI KSI PCT
0 Longitudinal 4 44 .9 24.1 24.9
45.3 23.9 23.8
44 .8 24.2 24.9
45.1 23.9 25.6
Cast Number Chemical - OES SI FE cu MN MG CR ZN TI Other Each Other Total
E343101E Actuals 0.10 0.19 0.02 0.65 4.5 0.05 0.15 0.02 < 0.0S < 0.18

This material was melted in the United States or a Qualifying Country [REF DFARS 225.872.1(a)]; it was manufactured in the United States

@&V 5 %::V VED  hotfl

AR 01 2017 H/



GERTIF{ED INSPECTION REPORT

Arconic

DAVENPORT WORKS 4879 State Street Bettendorf, IA 52722

We hereby certify that the material covered by this ceriificate has been inspected with, and has been found to meet the Ship From: RIVERDALE, IA.
apphcable requirements described therein, including any specifications forming a part of the descriptian and thai samples 3136413 0
representative of the material meat the composition bmits and had the mechanical properties shown on the face of this sheet, Ship Date B.L. No. lﬂVOiCB No Al‘COniC NQ
* This test raport shall not be repreduced except in full, without the written approval of the Quality Department, No alteration, 2017-02-14 1210474 00000 1000880851-1 DP-80851-1
additian or other change is authorized to be made \o this cedtificale. The recording of false, fictitious . of otherwise fraudulent ]hem i
statements or entries on Ihis cerfificate by any recipient may be punished as a felony under applicable law. P.O. No./Govt Contract No Customer Arconic Item
Per e = *
M4 9362607 Lni: 001 TW METALS-ROGERS G041146061R0O1L
- X
Rl Lede] . o Bl
DY 347153
Rob Woodall Terrence Thom s
Director of Manufacturing Davenport Works Quatity Assurance Manager [ L, ™y
S e \ IC .
Page 1 of 2 ! ;.’i}
Ship To: TW METALS INC item Description (ﬂ;l“fg ’ l\r‘l
14600 JAMES RD 1.25 IN TK (+.047 -.047) X 60.0 IN W {+.3125 -
ROGERS 55374 MN 0.000) X 144.0 IN LN (+.5 ~0.0) CAT X 16767 (N} A/T 5083-
O STCRAGE TANK & CRYOGENIC PLATE MILL FINISH, SAWED 16767. ASME-SB- \//
209 REV 15 EXC_MRK ASTMB20% REV 14 EN10204
REV 2004 ((MARKED)) NOT
INTERLEAVED MAX GROSS SKID WGT: 6000 LB QUAN TOL +/~-
40 % CQR 0252840 REV 01 CUST REQ 17-02-
05 **x W/E 17-02-11 ***
Num Package Ticket Lot Weight Quantity uoM Inspector Clock Numbers
1 330460 567481 5260 5 BE 47275
2 330461 567481 2114 2 PC 47275
3 330462 567481 5268 S PC 47275
12642 12
Notes for CQR: 0252840.1
CERTIFICATE 3.1 AS IN EN10204.
CQOR: 0252B40.1 -Specification Limits ---=sc-cmmcmmaannannnn e i ettt
UTs TYS EL4D
Twmpxy Dir KSI KSI PCT
0 Longitudinal Max 51.0 29.0
Min 40.0 18.0 16
Other Qther
Chemical Composition ST FE CU MN MG CR ZN TI Each Total Aluminum
Max 0.40 0.40 0.10 1.0 4.9 0.25 0.25 ©6.15 0.05 0.15
Alloy 5083 Min 0.40 4.0 0.05 REMAIN
TWMETALS
T AT % . N : :
g = w gﬁ, =1 3 i ( A s FEB 20 20V &
& Awoom B EN B M S ";0‘ 7 O}“*, R
/ 3 oy ! T
B i v £ 2 S
TR R B FL R N ACCEPTED BY
N :r/%’;‘,}»k Lo de LU [’éﬂ H&ﬁ




CERTIFIED INSPECTION REPORT Arconic DAVENPORT WORKS 4879 State Street Bettendorf, IA 52722

We hereby certify that the material covered by this certificate has been inspected with, and has been found to mee! the Ship From: RIVERDALE, IA.
applicable requirements described therein, including any specifications forming a part of the description and that samples 3136413 0
representative of the material met the compasition limits and had the mechanical properties shown on the face of this sheet. Sth Date B.L. No. Invoice No. Arconic No.
This lest report shall not be reproduced except.in full, without the written approval of the Quality Department No slteration. 2017-02-14 1210474 00000 1000880851-1 DP-~80851-1
addition or other change is authorized to be made to this cerlificate, The recording of faise, fictitious , or otberwise fraudulent tem i
stalements ar entries on this certificate by any recipient may be punished as a felony under applicable law. P.0. No./Govt Contract No. Customer Arconic Item
Per- AJ. 3 2
M49362607 Ln#: 001 TW METALS-ROGERS G041146061R01
S S
R leelatt Lo e
Rob Woodall Terrence Thom
Director of Manutacturing Davenport W orks Quality Assurance Mana
Page 2 of 2
CQR: 0252840.1 -Specification Limits {CONL.) --memmcc oo o e e e et mam ;e e e amm e
Lot: 567481 - Mechanical, Physical, Metallography, Quantometer ReSUltS =-- - --c-omommmmmo o e
No-> UTsS TYS EL4D
Tmpr Dir Test KSL KSI PCT
o} Longitudinal 4 44 .3 25.7 19.9
44 .4 25.6 1%.6
44.9 26 129
44 .6 25.2 19.2
Cast Number Chemical CES SI FE CcU MN MG CR ZN PL Other Each Other Total
H3512021 Actuals 0.09 0.20 ©0.03 0.58 4.4 0.09 0.18 0 02 <« 0.05 < 9.18

This material was melted in the United States or

a Qualifying Country [REF DFARS 225.872.1(a)]; it was manufactured in the United States



CERTIFIED INSPECTION REPORT

PP s erein,
p tive of the

Per:

RobWoodalt .
Director of Manufacturing Davenport Works

Wa hareby cerlify thal the material covered by this certificate has been inspecled with, and has been found to meet the
fcable requirer ibed therein, including any specificalions forming a part of the descripbion and that samples
position fimits and had the mechanical propartios shown on tha face of this sheet.

This test report shall not be reproduced except in full, without the written approve! of the Quality Department. Na alteratian,
addition or other change is autharized to be made to this certificate. The recording of false, fictiious , or olherwisa fraudulent
statements or entries on tis certificate by eny recipient may be punished as a felony undsr applicable faw.

Ship To: TW METALS INC
7640 REINHOLD DRIVE
CINCINNATI 45237 OH

RIVERDALE, IA.

DP-93487-01-1

Aicoa Inc. DAVENPORT WORKS 4879 State Street Betiendorf, IA 52722
Ship From:
2866942 1]
Ship Date B.L. No. Invoice No. Alcoa No. Jtem
2016-02-11 10615237 00000 1000693487-1
P.0. No./Govt Contract No. Customer Alcoa Item

M49331622 Lnd#: 001 TW METALS-EXTON G041134226R03

Y a5
Item Description

>
0.375 IN TK (+.0228 -.0228) X 96.0 IN W (+.375 -

0.000) X 240.0 IN LN (+.5 -0.0) CAT.X 06308 (N) A/T 5083-
O STORAGE TANK & CRYOGENIC PLATE MILL FINISH

06308. EXC_MRK AMS4056 REV G IS 2010 ANSIH35.2(M) REV 2013
209 REV 11 EXC_MRK ASTMB209 REV 14

{ (MARKED) } NOT INTERLEAVED

MAX GROSS SKID WGT: 5000 LB QUAN TOL +/-

40 % CQR 0242949 REV 03 CUST REQ 15-12-

15 *** W/E 15-12-26 #**

Terrence Thom
_Quility Assurance Manager

Page 1 of 2

Num  Package Ticket Lot

1 222386 664871
2 222389 664871
3 222392 664871

Notes for CQR: 0242849%5.3

Weight Quantity UoM
4358 5 PC
4324 5 BC
4348 5 PC
13030 15

Inspector Clock Numbers

PRODUCT PRODUCED TO THE REQUIREMENTS OF AMS4056 REV G RE-A FFIRMED 11-01-2010 ALSO MEET THE REQUIREMENTS OF AMS-QQ-A- 250_6

REV B DATED 03-01-2012.

COR: 0242949.3 -Specification Limits
UTs TYS
Topr Dir KSI XST
0 Longitudinal Max 51.0 29.0
Min 40.0 18.0
Chemical Composition SI FE
Alloy 5083 Min

CU My

EL4D

PCT

16

Other Other

Bach Total Aluminum
Max 0.40 0.40 0.10 1.0 4.9 0.25 0.25 0.15 0.05 0.15

MG CR ZN TI

0.40 4.0 0.05

REMAIN




CERTIFIED INSPECTION REPORT

Alcoa Inc.

W heraby cerlify that the material covered by this certificate has been inspected with, and has been found to meet the
applicable requirements described thereln, including any specifications forming a part of the description and that samples
represeniative of the matenial met the composttion fimits and had the mechanlical properties shown on the face of this sheet.

This test report shall not be reproduced except in full, without the written approval of the Quaiity Department. No alteration,

addition or other changs ks authorized to be made to this csnificate. The recording of false, ficttious , or otherwise fraudulent
statemants or entries on this certificate by any recipient may be punished as a felony under applicable law.

A Lhel

Yerrenca Thom

DAVENPORT WORKS 4879 State Street Bettendorf, IA 52722
RIVERDALE, IA.

Ship From:
2866942 0 .
Ship Date B.L. No. Invoice No. AlcoaNo, Item
2016-02-11 10615237 00000 1000693487-1
Customexr Alcoa Item

.0, No./Govt Contract No.

DP-93487-01-1

M49331622 Ln#: 001 TW METALS-EXTON GU041134226R03

Rob Waadall {
{____ Direclor of Manulacturing Davenport Works Quality Assurance Manager S “*»D\g\ “C_/
Page 2 of 2 A N s
CQR: 0242949.3 -Specification Limits (cont.) -wm-ew-we- i i s B o i o e BB W K S N
Lot: 664871 - Mechanical, Physical, Metallography, Quantometer RESUILS m-e-cc-csmcecrmcemm e e m e A sl
No-»> UTs TYS EL4D
Tmpr Dix Test KSI K81 PCT
o] Longitudinal 4 42.7 20.7 28.8
42.5 20.5 29.3
43.6 21 28.2
42.3 20.8 28.9
Cast Number Chemical - OES SI FE Ccu MN MG CR ZN TI

H309001C Actuals 0.08 0.20 0.04

0.57 4.4 0.09 0.18 0.02

This material was melted in the United States or a Qualifying Country [REF DFARS 225.872.1{a)]; it was manufactured in the United States

T RETALD
3203 R
% FEB 16 16 b
S a

ACCEETED BY




~GSERFIFIED INSPECTION REPORT Alcoa Inc. DAVEMNPORT WORKS 4879 State Street Bettendorf, [A 52722

Wo hareby cerf het e matarel coverad by s coEcat hias boan nspacied i, and hes boor found 1o mee! e Ship From: RIVERDALE, IA.
thersin, including any specifications forming a pant of tha description and that samples 2897343
repreeememve of the matarial met tha composition imits and had the mechanical propertias shown on the face of {his sheal, Sl Date 5 I NQ I!]VQIEE MQ M QENO Item
This test repori shall not be raproduced except in full, without ths written approval of the Quality Depertment. No ziterstion, 2016-03-24 10706315 06000 1000790411-1 DP-90411-01-1
addition or other changa is authorized to be mada to this certificate. The racording af fake, fictitious , or olherwise fraudulent
sistements o entries on this cartificate by any reciplent may be punished as & felony undsr appiicatie law. O mﬂ“ No. Customer Alcoa Item
Per: P.O. ;
M49346511 Lun#: 001 TW METALS-ROGERS G041144437R01
ol Lhoel el 9"5”3’-&\01’\53 -
Rob Woodai Tenence Thom ~
Cirector of Manufacturing Daverpor Works Quatity Assurance Manages 1
Page 1 of 2 S LUD\\'\"\/
» bt
Ship To: TW METALS INC Item Description _/t'u&‘l“ﬂ
14600 JAMES RD 0.625 IN TK (+.027 -.027) X 60.0 IN W (+.3125 -
ROGERS 55374 MN 0.000) X 144.0 IN LN (+.5 -0.,0) CAT X 11453 (N} A/T 5083-

O STORAGE TANK & CRYOGENIC PLATE MILL FINISH,
SAWED 11453. ANSIH35.2 REV 2013 ASME-SB-209
REV 15 EXC_MRK ASTMB209 REV 14 EN10204 )
REV 2004 ((MARKED)) NOT INTERLEAVED MAX
GROSS SKID WGT: 6000 LB QUAN TOL +/-30 %

CQR 0251524 REV 01 CUST REQ 16-03-

20 ®** W/E 16-03-26 ***

Num  Package Ticket Lot Weight Quantity UoM Inspector Clock Numbers
1 235491 717142 5295 10 PC 47042 47396
2 235582 717142 5299 10 PC 47042 47396
8 235584 717142 5297 10 PC 47042 47396
4 235626 717142 5297 10 pC 47042 47396
S 235651 717142 1587 3 pCc 47042 47396
22775 43

Notes for CQR: €251524.1
CERTIFICATE 3.1 AS IN EN10204.

CQR: 0251524.1 -Specification Limits

UTs TYS EL4D
Tmpr Dir KST KSI BCT
o] Longitudinal Max 51.0 29.0
Min 40.0 18.¢ 16

TW METALS
it D a9 g.a:..rh 3 AEWESD " L
REVIEWEN %/%/ CKEon o, EAPR 08 7% F

Y Gaser };"

/ : R
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CERTIFIED INSPECT!ON REPORT

Alcoa Inc. DAVENPORT WORKS 4879 State Street Bettendorf, IA 52722

We hecsby centry thet the joovered by this Tias been inapactsd with, Bnd has besn found to meat tha Ship From: RTVERDALE. IA.
ppliceblo raquirements & theceln, including sny pecifications forming a part of the description and that sumples 2897343 0
rap livo of e mat methe itlon limite and had tha mechanical propariias shown on the faca of this sheat. mle B.L. No Invoice No, AICOQ NQ. ]sem
This tast report shall not ba reprodicad excoptin full, without the written approval of the Quelity Department. No alieration, 2016-03-24 106706315 00000 1000790411-1 DP-90411-01-~1
addition or other change is authofizad ko ba made 16 this caitificate, The racording of false, fictitious , of otherwise freudulent
statements or entrias on this certificate by any recipient may be punished as a felony under applicable law. B Q No./Govt Contrgq No Cugtomerxr Alcoa Item
Per: . N .
M49346511 Ln#: 001 TW METALS-ROGERS G041144437RO1
ol e AR
Rob Woodal Temrenoe Thom
Direclor of Manufacturing Davespot Works Quality Assurance Manager |
Page 2 of 2
COR: 0251524.1 -Specification Limits (cont.) ---eecocermmmm e e e e ccr et e e
Other Other
Chemical Composition SI CU MN MG CR ZN TI Each Total Aluminum
Max 0.40 0.40 0,10 1.0 4.9 0.25 0.25 0.15 0.05 0.15
Alloy 5083 Min 0.40 4.0 0.05 REMAIN
Lot: 717142 - Mechanical, Physical, Metallography, Quantometer ReSuUlbs --=--cremmom o mmma e e e e e e o
No-> UTS TYS EL4D
Tmpr Dir Test KSI KS1. pPCT
QO Longitudinal 6 42.9 21.8 23.6
42.5 21:5 24;.2
42.8 22.8 24.8
43.9 22.1 22 .8
43 21.4 24.9
42.9 21.3 25
Cast Number Chemical - OES SI PE CU MN MG CR ZN TI
H3156014 Actuals 0.11 0.22 0.04 0.60 4.4 0.09 0.17 0.02
This material was melted in the United States or a Qualifying Country [REF DFARS 225.872.1(a)]; it was manufactured in the United States
* ,4"' it B
el TW METALS
T R
=
SAPROS 2% D
T Jﬁﬂf\ 8
ACCEFTED By S




CERTIFIED INSPECTION REPORT

-
We hereby centfy that the material covered by this cenfi

Arconic

DAVENPORT WORKS 4878 State Street Bettendorf, IA 52722

16 haxs boon inspectad with, amd has baen found to mest the Ship From: RIVERDALE, IA.
applicable requirements described tharein, including any specifications forming a pant of the dascription and that samples 3121890 0
rapresentative of the material met the composition limits and had the mechanical properties shown on the face of this sheat, ShiD Date B.L. No. Invoice N o ATCOHiC NO,
This test report shall not be reproduced except in full, without the written apprival of the Quality Department. No alteratian, 2017-01-27 1190477 Q0000 1000880839~1 DP-80839-01-1
addition or other change is authorized to be made to thls certificale. The recording of false, fictitious , or otherwise fraudulent tem .
stafements or entries on this certificate by any reciprent may be punished as & fefony under applicable law. P.O. No./Govt Contract No. Customer Arconic Item
Por. A, P 2
M49362604 Ln#f: 001 TW METALS-CINCINN G041145142R02
L
R o, Usedall s A Svh g3
Rob Woodall Tecrance Thom ( L
Director of Manufacturing Davenport Works Quality Assurance Manager —
i i
Page 1 of 2 S "\3\0’5 “\~
e ———
Ship To: TW METALS INC Item Description 4(,3 PRy
14600 JAMES RD 1.0 IN TK (+.047 -.047) X 60.0 IN W (+.3125 -
ROGERS 55374 MN 0.000) X 144.0 IN LN (+.5 -0.0) CAT X 11451 (N} A/T 5083-
O STORAGE TANK & CRYOGENIC PLATE MILL FINISH, SAWED 11451. ASME-SB-
20% REV 15 EXC _MRK ASTMB209 REV 14 EN10204
REV 2004 ((MARKED)) NOT

INTERLEAVED MAX

40 % CQR 0252111
22 4%+ W/E 17-01
Num Package Ticket Lot Weight Quantity
1 325702 581583 3323 4
2 325703 581583 4977 &
3 325704 581583 4983 6
13283 16
Notes for CQR: 0252111.2
CERTIFICATE 3.1 AS IN EN10204
CQR: ©0252111.2 -Specification Limits ----- e
uTs TYS 2L4aD
Tmpr Dir K51 KSI PCT
o] Longitudinal Max 51.0 29.0
Min 40.0 18.0 16
Chemical Composition SI FE cu MN MG CR ZN
Max 0.40 0.40 0.10 1.0 4.9 0.25% 0.25
alloy 5083 Min 0.40 4.0 0.05

GROSS SKID WGT: 6000 LB QUAN TOL +/-

REV 02 CUST REQ 17-01-
_28 * ok
UOM Inspector Clock Numbers
PC 47431
PC 47431
BC 47431

Other Qther

T Bach Total Aluminum
¥.15 0:.05 ©.15
REMAIN
C
kll‘o,., ¥
~
] PL"D E
“~ 5
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CERT!FIED INSPECTION REPORT

We hereby cemfy that the mafenal coverad by inis canificate has been inspscied with, and has been found 1o mes! the
apphicable requirements described therein, including any specifications forming a par of the dascription and that samples
rapresentative of the material met the composition limits and had the mechanical preperties shown on the face of this sheet.

This test repor shall nol be reproduced except in full, witholt the written approval of the Quality Department, No alteration,
addition or olher change is authorized to be made to this certificale. The recording of false, ficlitious . of otherwise fraudulent
statements of entries on this certificate by any recipiont may be punished as a felony under applicsbie law

R Lsrdedl e

Rob Woodall

Terrence Thom
Director of Manufacturing Davenpodt Works

Quality Assurance Manager

Arconic

DAVENPORT WORKS 4879 State Street Bettendorf, 1A 52722 -

Ship From: RIVERDALE, IA.
3121890 0 ) .
Ship Date B.L. No. Invoice No. Arconic No.
2017-01-27 111150477 00000 1000880839-1 DP-B80839-01-1
en "
P.0O. No./Govt Contract No. __ Customer Arconic Item

M49362604 Ln#:

Page 2 of 2

CQR: 0252111.2 -Specification Limits {cont.} -==-=----eocmmnoannano
Lot: 581583 - Mechanical, Physical, Metallography,
No-»> uTs TYS EL4D

TmpY Dir Test KSI KSI PCT
o] Longitudinal 4 44 262 20

44 .2 26.5 18.7

44 .9 27.4 19.6

44 .9 26.4 20.8
Cast Number Chemical - OES SI FE Ccu MN MG CR
H3512028 Actuals 0.08 0.20 0.03 0.58 4.4 0.09

Quantometer Results -

ZN iAo
0.18

001 TW METALS-CINCINN G041145142R02

Other Each Other Total
0.02 < 0.05%

< 0.15

This material was melted in the United States or a Qualifying Country [REF DFARS 225.872.1(a)); it was manufactured in the United States

yoen g § Grrams o
f o %j f&&mg
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WESTERN FORGE & FLANGE CO.

687 COUNTY ROAD 2201
CLEVELAND, TX 77327 4@ 2047
PH (281) 727-7000 FAX (281) 727-7062 SRR

CERTIFIED MATERIAL TEST REPORT

CERTIFIED IAW EN10204 3.1 (MADE IN USA)

TC: CHART ENERGY & CHEMICALS INC. WFF SO NG: 31144-1

PG: 3467775 HEAT NO: E5SM0293A

SPECIFICATIONS: ASTM B247-09 606i1-T6 ALUMINUM
125RMS ALL OVER PER SES 4-8.45

QTY ITEM DESCRIPTION

1 4” 300# WN RF 125/250RMS

T —
237” WALL; DWGH# 16200074-315 (Y- LAY )
w/

TYPE CU _..FE Si MN MG ZN _ AL CR . ¥
ALUM 6061 23 .18 58 .02 93 .00 Bal .07 01
MILL
HEAT NO. YIELD 2% OFF-PS! TENSILE-PSI %ELONG | % RED AREA | HARDNESS | GRAIN SIZE (ASTM)
ESMO0293A 42,190 46,170 20.7 67 HRB

- NO WELDING PERFORMED ON THE FORGINGS OF THIS ORDER.

- MATERIAL HEREIN IS CERTIFIED FREE FROM ANY FORM OF MERCURY, RADIUM OR ALPHA PARTICLE CONTAMINATION
THROUGHOUT ALL PHASES OF MANUFACTURE AND SHIPMENT.

- THE FORGINGS ON THIS ORDER CONFORM TO THE SPECIFIED DIMENSIONAL REQUIREMENTS.

- MATERIAL MANUFACTURED IAW WEFF QA PROGRAM QMS-WF08-10.

- FORGED & HEAT TREATED BEFORE MACHINING.

WE CERTIFY AND AFFIRM THAT CONTENTS OF THE REPORT ARE CORRECT AND ACCURATE AND THAT ALL TEST RESULTS AND OPERATIONS
PERFORMED BY WESTERN FORGE OR ITS SUBCONTRACTORS ARE IN COMPLIANCE WITH THE APPLICABLE SPECIFICATIONS, THE MATERIAL
DESCRIBED HEREIN MEETS ALL THE REQUIREMENTS OF ABOYE PURCHASE ORDER AND REFERENCED SPECIFICATIONS.,

f‘.: '33 I 3‘!7 r—! 1 “ Pl x—k
Foogr® o "f srane g
! Wl v:" - :’ \‘5 E@a 5 fL e i /)
. I § {.‘. ’j & 4":""“42.««“" ‘
MAR 14 2017 0
03/10/2017 v »
DATE ROSE KAY, QUALITY ASSURANCE ASSISTANT

WESTERN FORGE & FLANGE CO.

This document shall not be reproduced, except in full, without written approval of Western Forge & Flange. The recording of false, fictitious or
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WESTERN FORGE & FLANGE CO.
687 COUNTY RCAD 2201

CLEVELAND, TX 77327 40 3440
PH (281) 727-7000 FAX (281) 727-7062 ' ‘

CERTIFIED MATERIAL TEST REPORT

CERTIFIED IAW EN10204 3.1 (MADE IN USA)

TO: CHART ENERGY & CHEMICALS INC. | WEF SC NC: 31144-2

PQ: 3467775 HEAT NO: ESM0293A

SPECIFICATIONS: ASTM B247-09 6061-T6 ALUMINUM
125RMS ALL OVER PER SES 4-8.45

QTY ITEM DESCRIPTION

3 6” 300# WN RF 125/250RMS

280" WALL; DWG# 16200074-319 A- 0TIV E)

TYPE CU FE SI MN MG M AL CR TI
ALUM 6061 23 .18 58 .02 93 .00 Bal 07 .01
MILL
HEAT NO. YIELD .2% OFF-PSI TENSILE-PSI %ELONG | %RED AREA | HARDNESS | GRAIN SIZE (ASTM)
E5M0293A 42,190 46,170 20.7 67 HRB

- NO WELDING PERFORMED ON THE FORGINGS OF THIS ORDER,

- MATERIAL HEREIN'IS CERTIFIED FREE FROM ANY FORM OF MERCURY, RADIUM OR ALPHA PARTICLE CONTAMINATION
THROUGHOUT ALL PIJASES OF MANUFACTURE AND SHIPMENT.

- THE FORGINGS ON THIS ORDER CONFORM TO THE SPECIFIED DIMENSIONAL REQUIREMENTS,

- MATERIAL MANUFACTURED IAW WFF QA PROGRAM QMS-WF08-10.

- FORGED & HEAT TREATED BEFORE MACHINING.

WE CERTIFY AND AFFIRM THAT CONTENTS OF THE REPORT ARE CORRECT AND ACCURATE AND THAT ALL TEST RESULTS AND OPERATIONS
PERFORMED BY WESTERN FORGE OR ITS SUBCONTRACTORS ARE IN COMPLIANCE WITH THE APPLICABLE SPECIFICATIONS. THE MATERIAL
DESCRIBED HEREIN MEETS ALL THE REQUIREMENTS OF ABOVE PURCHASE ORDER AND REFERENCED SPECIFICATIONS..
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“7 ESTERN FORGE & FLANGE CO.

687 COUNTY ROAD 2201
CLEVELAND, TX 77327 4{«{/311& v
PH (281) 727-7000 FAX (281) 727-7062 4

CERTIFIED MATERIAL TEST REPORT

CERTIFIED 1AW EN10204 3.1 (MADE IN USA)

TC: CHARTENERGY & CHEMICALS INC. WEF SO NO: 31144-3

PO: 3467775 HEAT NG: ESF1421A

SPECIFICATICNS: ASTM B247-09 6061-T6 ALUMINUM
125RMS ALL OVER PER SES 4-8.45

QTY ITEM DESCRIPTION

X

2 8” 600# WN RF 125/250RMS

719” WALL, DWG# 16200074671 (\e) =01\ o )

TYPE Cu FE SI MN MG N AL CR Tl
ALUM 6061 23 18 .59 .03 .95 <.01 Bal .06 010
MILL
HEAT NO. YIELD .2% OFF-PSI TENSILE-PS! % ELONG | % RED AREA | HARDNESS | GRAIN SIZE (ASTM)
ESF1421A 41,620 45,920 18.6 64 HRB

-NO WELDING PERFORMED ON THE FORGINGS OF THIS ORDER.
- MATERIAL HEREIN IS CERTIFIED FREE FROM ANY FORM OF MERCURY, RADIUM OR ALPHA PARTICLE CONTAMINATION

THROUGHOUT ALL PHASES OF MANUFACTURE AND SHIPMENT,
- THE FORGINGS ON THIS ORDER CONFORM TQO THE SPECIFIED DIMENSIONAL REQUIREMENTS.

- MATERIAL MANUFACTURED IAW WFF QA PROGRAM QMS-WF08-10.
- FORGED & HEAT TREATED BEFORE MACHINING.

WE CERTIFY AND AFFIRM THAT CONTENTS OF THE REPORT ARE CORRECT AND ACCURATE AND THAT ALL TEST RESULTS AND OPERATIONS
PERFORMED BY WESTERN FORGE OR ITS SUBCONTRACTORS ARE IN COMPLIANCE WITH THE APPLICABLE SPECIFICATIONS. THE MATERIAL
DESCRIBED HEREIN MEETS ALL THE REQUIREMENTS OF ABOVE PURCHASE ORDER AND REFERENCED SPECITICATIONS..
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FORM U-1 MANUFACTURER’S DATA REPORT F

National Board Number: 9433
OR PRESSURE VESSELS

As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIil, Division 1

1. Manufactured and certified by

Chart Energy & Chemicals, Inc. 2191 Ward Avenue _La Crosse, Wi, USA 54601

(Name and address of Manufacturer)

2. Manufactured for UOP RUSSEL, LLC.

{Name and address of Purchaser)

3. Location of installation UNKNOWN
{Name and address)
4. Type: VERT. HEAT EXCHANGER 2968.2-2
(Horizontal, vertical, or sphere) (Tank, separator, jkt. vessel, heat exch., etc.) (Manufacturer’s serial number)
17769A REV. J 9433 2017
(CRN) (Drawing number) (National Board Number) (Year built)
5. ASME Code, Section Viil, Div. 1 2015 2351, 2774 NONE

[Edition and Addenda, if applicable (date)]

(Code Case Number)

[Special service per UG-120(d)]

Items 6-11 incl. to be completed for single wall vessels, jackets of jacketed vessels, shell of heat exchangers, or chamber of multichamber vessels.

6. Shell (a) No. of course(s) N/A (b) Overall length
Course(s) Material Thickness Long. Joint (Cat. A) Circum. Joint (Cat. A, B, & C) Heat Treatment
No. Diameter Length Spec./Grade or Type| Nom. | Corr. | Type | Full, Spot, None Eff. Type | Full, Spot, None | Eff. | Temp. Time
Body Flanges on Shells
Bolting
Washer
No. Type ID oD Flange Thk | Min Hub Thk | Material | How Attached | Location Num & Size | Bolting Material | (OD, ID, thk) |Washer Material
7. Heads: (a) N/A (b)
(Material spec. number, grade or type) (H.T. — time and temp.) (Material spec. number, grade or type) (H.T. — time and temp.)
Location (Top, Thickness Radius Elliptical Conical Hemispherical Flat Side to Pressure Category A
Bottom, Ends) | Min. | Corr. | Crown | Knuckle [ Ratio Apex Angle Radius Diameter | Convex | Concave | Type | Full, Spot, None Eff.
(a) .
(b)
Body Flanges on Heads
Bolting
Min Hub How Washer
Location| Type 1D oD Flange Thk Thk Material Attached | Num & Size | Bolting Material | (OD, ID, thk) [Washer Material
(a)
(b)
8. Type of jacket N/A Jacket closure N/A
(Describe as ogee and weld, bar, etc.)
If bar, give dimensions N/A If bolted, describe or sketch.
9. MAWP __ SEE U-4 SEE U-4 _ psi at max. temp. SEE U-4 SEE U-4 _ °F Min. design metal temp. SEEU-4 °Fat__SEE U-4 psi.
(Internal) (External) (Internal) (External)
10. Impact test NO, UNF-65 at test temperature of
[Indicate yes or no and the component(s) impact tested}
11. Hydro., pneu., or comb. test press. SEE U-4 FORM Proof test

Items 12 and 13 to be completed for tube sections.
12. Tubesheet: N/A

[Stationary (Material spec. no.)] [Diameter (subject to press.)] (Nominal thickness) (Corr. allow.) [Attachment (welded or bolted)]
[Floating (Material spec. no.)] (Diameter) (Nominal thickness) (Corr. allow.) (Attachment)
13. Tubes: N/A
(Material spec. number, grade or type) (0.D) (Nominal thickness) (Number) [Type (straight or U)]

Mfg. Representative:

Authorized Inspector:

(07/13)

A -
o

Date: S~/S-17
Date: 5/4/52/2



National Board Number: 9433

FORM U-1 (Cont’d)

ltems 14-18 incl. to be completed for inner chambers of jacketed vessels or channels of heat exchangers.

14. Shell (a) No. of course(s) N/A (b) Overall length
Course(s) Material Thickness Long. Joint (Cat. A) Circum. Joint (Cat. A, B, & C) Heat Treatment
No. | Diameter Length Spec./Grade or Type | Nom. | Corr. | Type | Full, Spot, None Eff. Type | Full, Spot, None | Eff. Temp. Time

Body Flanges on Shells

Bolting

Washer
No. Type ID oD Flange Thk | Min Hub Thk | Material | How Attached | Location Num & Size | Bolting Material | (OD, ID, thk) [Washer Material

15. Heads: (a) N/A (b)
(Material spec. number, grade or type) (H.T. — time and temp.) (Material spec. number, grade or type) (H.T. — time and temp.)
Location (Top, Thickness Radius Elliptical Conical Hemispherical Flat Side to Pressure Category A
Bottom, Ends) | Min. | Corr. | Crown | Knuckle | Ratio | Apex Angle Radius Diameter | Convex | Concave | Type | Full, Spot, None | Eff.
(a)
(b)
Body Flanges on Heads
Bolting
Min Hub How Washer
Location | Type ID oD Flange Thk Thk Material Attached Num & Size | Bolting Material | (OD, ID, thk) |Washer Material
(a)
(b)
16. MAWP N/A at max. temp. Min. design metal temp. at
(Internal) (External) (Internal) (External)
17. Impact test N/A at test temperature of
[Indicate yes or no and the component(s) impact tested]
18. Hydro., pneu., or comb. test press. SEE U-4 FORM Proof test
19. Nozzles, inspection, and safety valve openings:
Purpose No. Diameter Material Nozzle Thickness Reinforcement How Attached Location
(Inlet, Outlet, Drain, etc.) or Size Type Nozzle Filange Nom. Corr. Material Nozzle Flange (Insp. Open.)
AIN, A OUT 2 8.625 N/A | SB2415083 N/A 0.719 N/A N/A UW-16.1(a) N/A N/A
BIN 1 4.500 " " " 0.237 " " " " "
B OUT, C IN, C OUT 3 6.625 " " = 0.280 " " " " "
20. Supports: Skirt NO Lugs __ N/A Legs__ N/A  Others A NGLES (2) Attached SIDES, WELDED
(Yes or no) (Number) (Number) (Describe) (Where and how)

21. Manufacturer's Partial Data Reports properly identified and signed by Commissioned Inspectors have been furnished for the following items of
the report (list the name of part, item number, Manufacturer's name and identifying number)

22. Remarks: _MULTI STREAM (CHAMBER) VESSEL OF PLATE FINS CONSTRUCTION FOR NON-CORROSIVE SERVICE. SEE U-4 FORM FOR
ITEMS 9&11 & OTHER DESIGN DETAILS (ITEM 22). CODE JURISDICTION ENDS AT THE NOZZLE TRIM LINE OR FIRST WELD PREP TO AN

ATTACHED PIPE FITTING (ELBOW, FLANGE, REDUCER, ETC.) EXEMPTED FROM IMPACT TESTING PER UNF-65. PRESSURE RELIEF VALVES
ARE NOT INSTALLED BY Chart Energy & Chemicals, inc., BUT ARE THE RESPONSIBILITY OF THE CUSTOMER OR THE INSTALLER.

Mfg. Representative: W % Date: 27/ § (7
Authorized Inspector: Cq;é Date: _5/ 25 42 >

(07/13)




National Board Number: 9433
FORM U-1 (Cont’d)

CERTIFICATE OF SHOP COMPLIANCE
We certify that the statements 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 Viil, Division 1.

U Certificate of Authorization No. 20,954 Expires __JANUARY 6, 2019
Date 5116"'[7 Name Chart Energy & Chemicals, Inc. Signed WW
{Manufacturer) (Representative)

CERTIFICATE OF SHOP INSPECTION
I, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and employed by

OneCIS Insurance Company ___ of LYNN, MA___have inspected the pressure vessel described in this Manufacturer's Data Report on
_5/ lé /oo 12 , and state that, to the best of my knowledge and belief, the Manufacturer has constructed this pressure vessel in accordance
with ASME BOILER AND PRESSURE VESSEL CODE, Section VIil, Division 1. By signing this certificate neither the Inspector nor his/her employer
makes any warranty, expressed or implied, concerning the pressure vessel described in this Manufacturer's’ Data Report. Furthermore, neither the
Inspector nor his/her employer shall be liable in any manner for any personal injury or property damage or a loss of any kind arising from or connected
with this inspection.

Date 5//12 / 20107 Signed Cwy follad Commissions WBlso53E

(Autforized Inspector) [National Board (incl. endorsements)]

CERTIFICATE OF FIELD ASSEMBLY COMPLIANCE
We certify that the statements on this report are correct and that the field assembly construction of all parts of this vessel conforms with the
requirements of ASME BOILER AND PRESSURE VESSEL CODE, Section VI, Division 1. U Certificate of Authorization
Number Expires :

Date Name Signed
(Assembler) (Representative)

CERTIFICATE OF FIELD ASSEMBLY INSPECTION

I, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and employed by

of , have compared the statements in this Manufacturer's Data Report with the described pressure vessel
and state that parts referred to as data items , not included in the certificate of shop inspection, have been
inspected by me and to the best of my knowledge and belief, the Manufacturer has constructed and assembled this pressure vessel in accordance
with the ASME BOILER AND PRESSURE VESSEL CODE, Section Vill, Division 1. The described vessel was inspected and subjected to a
hydrostatic test of
By signing this certificate neither the Inspector nor his/fher employer makes any warranty, expressed or implied, concerning the pressure vessel

described in this Manufacturer's Data Report. Furthermore, neither the Inspector nor his/her employer shall be liable in any manner for any
personal injury or property damage or a loss of any kind arising from or connected with this inspection.

Date Signed Commissions
(Authorized Inspector) [National Board (incl. endorsements)]

(07/13)




National Board Number: 8433
PAGE 1 of 1

FORM U-4 MANUFACTURER’S DATA REPORT SUPPLEMENTARY SHEET
As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIll, Division 1

Chart Energy & Chemicals, Inc. 2191 Ward Avenue La Crosse, WI, USA 54601

(Name and address of Manufacturer)

UOP RUSSELL, LLC.

(Name and address of Purchaser)

1. Manufactured and certified by

2. Manufactured for

3. Location of installation UNKNOWN
(Name and address)
4. Type: VERT. HEAT EXCHANGER 2968.2-2
(Horizontal, vertical, or sphere) (Tank, separator, heat exch., etc.) (Manufacturer’s serial number)
17769A REV. J 9433 2017
(National Board number) (Year buiit)

(Drawing number)

(CRN)
9./ 11. Working/test conditions: Working Temp. +150 °F Max -320 °F Min.
(Al Streamrs horizontally tested)
Stream/Chamber MAWP (P.S.1.) Hydro @ or Combination
Test Pressure (P.S.1.)
A 1100 1210
B.C 400 440
22. (a) Heat Exchanger for ETHANE/LPG RECOVERY Service:
(b) Parting Sheets: Material __SB-209-3003 Nominal Thickness 0.079 Width 24.00 Length 126.00
(c) Outside Sheets: Material _SB-209-3003  Nominal Thickness 0.250 Width 24.00 Length 126.00
(d) Core Joints: Type: __ VACUUM _ Brazed Longitudinal Length 126.00 Girth Length 24.00 Height 13.23
Side/End Bars: Material __SB-221-3003 _ Nominal Width 1.560/2.75
(e) Fins: Material SB-209-3003
(f) Headers (Half Cylinders) (g) Header Ends
Stream/Purpose No. | Diameter Material Nominal | End Nominal End End Bracing | End Bracing
(Inlet, Outlet, Drain, etc.) or Size Thickness| Type | Thickness Material Size/Type Material
AN, AOUT 2 15.276 | SB2095083 | 1.250 [MITER 1.250 SB2095083 N/A N/A
B IN 1 4.500 " 0.250 | FLAT 0.375 " B "
B OUT,CIN 2 6.875 " 0.375 " 0.625 " B i
CcouT 1 10.750 " 0.375 " 1.000 " " "
(h) Nozzle Permanent End Closures
Stream/Purpose Diameter Nominal Headers, Ends, End Bracing and
(Intet, Outlet, Drain, etc.) No. or Size Type Material [Thickness Nozzle Permanent End Closures
Attached by Welding

(i) Remarks: _A IN & A OUT HEADER BODY TO END PIECE BUTT WELD JOINTS 100% RADIOGRAPH INSPECTED.

JANUARY 6, 2019

Certificate of Authorization: Type ‘U No. 20,954 Expires _
Date __S- [§‘| 7 Name Chart Energy & Chemicals, Inc. Signed W %—
' (Manufacturer) { (Representative)
Date_5/)€/20/0  Name Crasly Prllad Commission BiTor s
4 (*dithorized Inspector) [National Board (incl. endorsements)]

(07/13)
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Chart Energy & Chemicals, Inc.
Inspection & Test Report

Stacking & Brazing (Cores < 100 Layers)

Cell 4
Sales Order # 5 2 Module# _ Manufacturing# _/ / 74 7 /?
Operation Instruction Date & W/H Points
Operator Inspector Int & Date
Clock # Initials
1. STACKING ASSEMBLY W19-040-002
[ Layer BfC- WI0-02  jpoa9g3- 1062942 -1T-\x.T0
R Layer A . WI0-02  fpagps-oa92e  H4~4-1%—Tp
Layer | WI110-02
Layer : WI110-02
Layer WI110-02
Layer WI10-02
Layer WI110-02
Layer W110-02
Layer WI10-02
Layer Wi110-02
Primary Stacking & Squareness WI110-02 /(j?%;é/og/? 2 BE cf-/9-17
Compression & Dimensional Record 2% 2/
Braze Core (signed by heat off operator) Datew/zG/ﬁ /65 %é

Fixture Removal / Dimensional After Brazing Date L[/‘L{ /;’) R4
L B ’ L

April 2016



2068.2-2

Header Inspection Log

Sales Order # 2968.2-2
s Stream rgind E_"d Nozzle MISC.. In Process and Final Insp. )_(-'Ray A.l. Review
Assy. o Body Piece Material cor Initials & |X-Ray # i
Identification Trace Initials & Dates Initials & Date
ftem # Trace Trace Trace Date
FINAL OK MB 4/25/2017 JA 4/26/17
6502 A-IN S661C S661C T183C jb 4-26-2017 b733 —
KL 4/26/17 ‘ JA 4/26/17
6503 A-OUT S661C S661C T183C — JJ 4-26-2017 | B734
FINAL OK MB 4/25/2017 JA 4125117
6504 B-IN S618C S619C T138C — 5 —
FINAL OK MB 4/25/2017 JA 42517
6505 B-OUT S651C S644C T178C
BLARYI } JA 4/26/17
6506 C-IN S651C 5644C T178C ——
KL 4/26/17 JA 412617
6507 C-OuUT S$651C S660C T178C
|

Page 1 of 1



3/9/2017

Za

Job Number/Serial Number

Chart Energy & Chemicals, Inc.

La Crosse WI
Post Braze

Inspection and Test Report

National Board Number:

9433

2968.3-3

Drawing Number: 1 7769A

Mfg. Number: 17769B

Review of Design Calculations, Assembly Drawings and I&T Report

QC Review and approval of ITR: _f}} 0

Date: 3-9-11

Al: C-a,..'ﬁ, Pottel

Date: 5/ ’7/ /2

NI
General Documentation
| QC. Date Authorized Date
nspection Inspector
Nameplate Verification M 5=0-17 @M j%///7

2968.2-2



Cell¢ ction and Test Report 2017

General Operations
Emp # Date

Centerline Layout lpdey 157207 L
Weld and Inspect Port Posting ANA g -

‘ Al Init& Date

A-In

A-Out /

B-In

B-Out

C-In
C-Out 4

1 -t | -

A.l Notes:

2968.2-2



/2017

Flange/Piping Fit-up and Inspection per B31.3 Par 344.7

(Welder Stamp & Date Required)

xction and Test Report
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2068.2-2




Cell 6 Inspection and Test Report

3/9/2017

Pre-hydro Inspection and Tests

Verify Completion of Header Inspection Log
Fitting Trace Codes turned in to Documentation
1st Air Test

Support angle fit-up

RT complete per drawing requirement Code Required % 5
Visual Inspection, final welds (Weld Check) g e
Dimension Check Ref. Dim. Worksheet

Emp # Date  Qualit

2068.2-2




Cell 7 Inspection and Test Report

3/9/2017
Pre-Test with Water
< g 9 LR
Ne) ) L O Q
by DL & 5 @ @
& 8 ,§Q§§?0§9 58 s §
& NS & SIS
<5 P @ S %
o j02949 5-8-17
_________ A -r}_i H30 $-877 o —- -
ot 949 5-5-
_ - SA0 5s-17 (AEEY = 7
@ L .
s S20  |Grpr7 02944 5517
Gauge No. ZOOO &G //07)0 <
t
Core Drain and Dry
Drying Procedure: Manual (M) or Automatic (A) M Emp # Date
Verification of core dryness. 1030072 549i7 1

2968.2-2



Cell 7, stion and Test Report 9/2017

Prior to Pneumatic and Leak Test

QC Insp Date
Visual Inspection of Bottom Cap Sheet I W Py - /(-1 7J

Pneumatic and Leak Test

e,

2968.2-2




Cell 7-Final Inspection Inspection and Test Report 3/9/2017

Final Inspection
Emp # Date QCinsp Date

Header clean check inspection
Shipping pressure and labeling
Final Inspection

Lead or 2nd Person Final Inspection
Crate check(Tester)

Loose parts verification

ITR review and return to QC Office

2968.2-2



Gauge Number ~ Iltem Number Supervisor 1D 216561
Inspector ID 103178
Zoow A& £-2o0y-205 Operator 1D 102944
Comments:
Stream Name Pressure (in PSIG) Time (in Mins)
a 1430 PSIG 10.1 min.
5 Time PSI
1,500 - 4:23:14PM 14879
4:23:44PM 14843
1,400 - - 'l 424:14PM 14784
| 'l 424:45PM 14732
1,300 | 42515PM 14689
| 4:2545PM  1465.1
1,200 | 4:26:16 PM  1460.2
i 426146 PM  1456.7
1,100 1 42716 PM  1451.0
; 4:27:47PM 14463
1,000 © 42817 PM 14423
j 4:28:47PM 14842
i 42918 PM 14777
O] i 429148 PM 14707
= 800 1
% 1 4:30:18 PM  1466.0
700 - 4:30:48 PM  1460.0
431:19PM 14552
600 4:31:149 PM 14484
f 4:32:19 PM  1442.9
500 4:32:50 PM 14377
| 4:33:20PM 14325
400
300
200 |
4:15 PM 4:20 PM 4:25 PM 4:30 PM
[May8,2017]

10f1



Gauge Number Item Number Supervisor ID 216561

Inspector ID 103178

/Jovo cc &-20% - Z2a5 Operator ID 102944

Comments:
Stream Name Pressure (in PSIG) Time (in Mins)
b 520 PSIG 10.1 min.
— - Time PS!
.| 51223PM  543.0
e ——— e ——— 1| BI12:54PM 5410
| 51324PM  540.3
| 51354PM 5397
| 511424PM 5379
5:14:55PM  536.2
5:1525PM  534.8
5:15:56 PM  533.8
5:16:26 PM  533.0
5:16:56 PM  532.4
5:17:26 PM  531.0
5:17:56 PM  532.9
5:18:27 PM 5345
O] 5:18:57 PM  533.0
D 5:19:28 PM 5345
& 5:19:58 PM 5335
5:20:28 PM  531.4
5:20:58 PM  528.3
5:21:28 PM 532.8
5:21:59 PM  530.6
5:22:30 PM  527.4
512PM 514PM 516PM 518PM 520PM 522PM
[May 8, 2017 ]

1 of 1




LCHAREY

Gauge Number item Number Supervisor 1D 216561
Inspector ID 103178
/ovo < C £ Z2oef~205 Operator ID 102944
Comments:
Stream Name Pressure (in PSIG) Time (in Mins)
c 520 PSIG 10.1 min.
550 ’ ; 5:57:27 PM  541.0
525 | | 5:57:57 PM  536.6
ca ! 5:58:28 PM  536.1
5:58:58 PM  535.7
475 - | 559:28PM 5355
450 il 559:58PM 5353
| 6:0028PM 5353
£ 6:00.59 PM 5353
400 - 6:01:29PM 5353
3754 6:02:00PM 5352
| 6:03:00 PM  534.8
325 - 6:03:30 PM  534.8
O 300 6:04:01 PM 5342
g 275 6:04:31PM 5332
gL 6:05:01 PM  532.7
| 6:05:32 PM 5324
225 6:06:02PM  532.0
200 - 6:06:32PM 5312
175 - 6:07:02PM  530.4
6:07:33PM  530.6
150 -
126
100
175
50
25
~ 5:54PM 556PM 558 PM 6:00 PM 6:02PM 604 PM 6:06 PM 6:08 PN
[May 8, 2017 ] '

1 0f1
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CHART ENERGY & CHEMICALS, INC.
SALES ORDER . 2FE L. &

ITEM NO. _IE~0 4 ~ 2D

SAUGE NO. QOO0 -EE£

OPERJINSPECTOR _¥8 ¥ &3

i



Yop PTG Fhev

L -5tresm [rev Testing
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SALES ORDER F=A
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OPER/INSPECTOR _¥8Y 83
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Ligquid Penetrant Test Report

N/A



NOTES:

0L -

L

4‘ UPERATIONAL iR gt e R T o T g8
OPERATING CONDITIONS TO PREVENT OVER PRESSURIZATION, THERMAL
TOP END SHOK, 'PLUGGING/FILLING AND DFERATION DUTSIDE DESIGN TEMPERATURE
RANGE, REFER TO DRAVING 917-7795 FUR UNCRATED HEAT EXCHANGER
LIFTING INSTRUCTIONS AND DRAVING o18-¢€71 PR INSTRUCTIONS BN
B'D RILLING T EXCHANGER TO SIDE OTHER THAN SHIPPING SURFACE.
57,57 2. CUSTDMER TO DRILL APPROPRIATE HOLES OR SLOTS IN SUPPORT ANGLES FIR
57, 44 MOUNTING HEAT EXCHANGER AS DESCRIBED IN BRAL-ION,.
TYP. 3 GNED, CONSTRUCTED, AND STAMPED PER THE LATEST
e MANDATORY EDITE ADDENDA OF THE ASME PRESSURE VESSEL CODE)
g 7596’ SECTION VIII, DIV, 1 AND REGISTERED UITH THE NATIONAL BOARD.
e ] . CODE CASES 2351 AND 2774 HAVE BEEN APPLIED. .IJRISD!CTIDN
o 18. 72 ENDS AT THE NOZZLE TRIM LINE DR FIRST WELD PREP Til AN ATTACHED
& . ﬂ 1.0 THK S083 PIPE FITTING IN PRUCESS EXAMINATION PER PARAGRAPH 344. 7 IS CONDUCTED ON
Bt x 87‘/ J(( ALUM PLATE CIRCUMPERENTIAL PIPE VELDS UNDER ASME B3t 3 JURISBICTION.
 — — 4112 “TeE = 4 REw D S PN L CEIMETRY }'?‘”m%""ui‘%‘&"é"ii‘é" ik
=" yp B0LT HOLE PATTERN 0 STRADDLE CENTERLINE. MAXIMLM ROTATION OF BOLT
6 6 ’ NAMEPLATE, TOP EDGE }AGTI.H?TE?:N&EW CENTERLINE IS 1 DEGREE BUT NOT MORE THAN . 19 INCH
6. 875 l TYP | WELDED ON A . 25 'THK JYP e R
AN 7 3003 ALUM PLATE “5 STREMM FLANGES ARE CLASS 200
= v { FLANGE FACING 125 T0 250 RMS
TYP. 21,12 : 5 7 5. CORRUSION ALLOVANCE: ALUMINUM = 0.0000 INCHES
TYP. REF, . 6. SEE DRAVING 17769C FUR MAXIMUM ALLOVAELE PIPE LOADS.
W I3 7. THE HEADERS AND NOZZLES ARE LABELED DN THE DRAVING WITH THEIR NOMIN
ch : .75 THK 5083 — | ! i i Ay PIPE SIZE (NPS). A7, STANIARD SIZE 1S NOT USED THE PIPING IS LS
AI P 8 \ . AL(%M R?ﬁegg I TYP e 24 REF. 8 A" OTHERVISE AL NIZZLES ARE DN THE HEAT EXCHANGER CENTERLINE.
A E I - i " _ _ 1 N i == e n = 1 _! — 8. TOLERANCE ON ALL DIMENSIDNS IS +/- .25 INCH UMLESS OTHERWISE NOTED.
= = H 5 ANGULAR FLANGE FACES T DESIGN PLANE 1 +/~ . 06 INCH/FIIT,
i I [ MAXIMUM OF , 19 INCH AT FLANGE PERIPHERY.
; pell e g & A
2 ;
22 I (2 REQ’ D) 9 : a2 , DESTON TEW DEG. F 155 MAX. 380 MIN.
‘ ‘ . 21,12 \ 10. TESTING INFORMATION
4 : . ) — e REF. | STREAM A B c ]
| 5 21, 62 - 25 1 FIRST AIR (PSI® 30 30 30 i
1 REF, REF. o| 6875 TYP. | PRETEST W/WATER <PSI® 1430 20 820 ]
I | ] oD 1 PNEU (PSIG) 1210 440 440 )
@ '5 ZE 4 29 | LEAK CPSI® 1100 400 400 ]
6.625 0.D. X .280W }SJ»} 256 \,}" 11, UNIT TO SKIP YITH AIR AT 15 PSIG IN ALL STREAMS. GAUGES ARE PRDVIDFB. ‘
Tl qé a) & 59K #ul| wETEEE S R e, o
5083 ALUM PLATE 57, 44 e CWARNING' DO NOT HYDRD TEST IN FIELD WITH WATER
. 72.5 ‘ L 725 13. STREAM VOLUME: ! . .
*BEF, B y REF 78 CwrT 61 28 64
r)gvb T,L..: e M"lg s - = T P v - 14, - CuSTEMER TR T oy ‘
) A ESTIMATED BRAZED HEIGHT, ACTUAL MZE HEIGHT WAY VARY
6 X 6 X 500 iria e e B el BB iines
6061-T6 ALUM, ANGLE SEE NOTE 14 :
{5, 276 0. D. (2 REQ' D> o 1S, 276 0. D. 15. CODE REQUIRED NDE: :
s ! A BUTT VELD PORTION [F -4 STREAM, HDR. BODY TO END PIECE JUINTS T0 B€
1 b I NSPECTED PER ASME PRESSURE VESSEL CDDE; SECT.
/ 1 f/ﬂ VIIL DIV ]., PAR. UW-51.
' 15. 36_MAX. o _ =
B { - - - B +—3 33 ReF = @ 5 ]
! ‘_/\/
T I \ :  I——
&
LRSS 1 SHI?PING SURFACE -
l— 15 REF. 126 REF. l 15 REF,—= ¢
“ ‘
' HEADER / NOZZLE CHART
i STREAM HEADER - END PIECE - NOZZLE
{ 1D 0D X WALL STYLE / THK 0D X WALL
; . ; — A IN 5 X 0,
= e cle (153-155) 15. 276 X 1,250 MITER/1, 250 8, 625 X 0.719
D g L ‘4 S 1%3'3"1’?55) 15,276 X 1.250 | MITER/1. 250 8.625 X 0,719
i +ob o 4500 X 0,250 | FLAT/0.375 | 4.500 X 0,237
. o ] ‘ (204-206)
CHART SALES ORDER  JOB NO. P. 0. NO. CHART ENERGY & CHEM]CALS, INC. : el | | cdo b 6.875 X 0,375 FLAT/O0. 625 6.625 X 0. 280
2968.2 (1> 1/17  J447 4500748690 A 6.875 X 0.375 FLAT/0. 625 6. 625 X 0, 280
2905.2 (1) 10/16  TRJ-445 4500732884 La Cr 0sse, Wi Cih | LERiZELE
2807.2 (1> 3/16 J441XX 4500701785 G/A, (201_202) 10. 750 .X 0. 375 FLAT/1, 000 6. 625 X 0. 280
2636.2 (1> 2/1S J419XX 4500622592
(1) 10714 401 401-2 ALL MATERIAL IN TABLE ABOVE IS S083 ALUMINUM
2577.2 <1
2576. 2 (1) 10/14 409 409-2 .
2552. 2 ¢(1> 9/14 395 395-2 G H J DR SWIGGUM STD ENGR SPEC | EROPRIETARY AND CONFIDENTIAL @ o i seLiswcoss 10 Chart Energy &
2364.2 (1) 10/13 361 361 a DATE 6-30-11 11-6.00 GHART DIERGY ¢+ GEMITALS, BIC N SHALL € USED DLY IR TiE Chemicals, Inc.
2349. 2 (1) 10/13 357 357 % = wilic Gea - s X s WUOLLE e Ry oy il A A @ 2191 Ward Av., La Crosss, Wi 54601 USA ]
Ees e . o 3152 [ol82 =558 38|-8z 55.%2= paTe.  6-30-11 SPL0l0 01 paRa | VI TER O Al ASRBl! (iR i 1 U SPPLIES
2126.2 (1> 7/12 293 293 Yl 3z-o28 =22lp.5 2Jalb ; b 12 1,3 18 41 | DRI THE PRIR VRITIEN COSENT I OHART ENER) BRAZED ALUMINUM
2060. 2 C1) 2/12 289 e8> = | Wbidw  T)ega zad e UNLESS NOTED: DIMENSIDNS IN INCHES DR INCHES () HEAT EXCHANGER
12034. 2 ¢y 2/12 286 286 5IF Zha- "B o DATE . 3 LEG! 3 STREAM PLATE/FIN
1983. 2 (1> 2/12 265 265 gl «5%-zu nl<ER0cw® MFG ENG O PART NUMBER (PRODUCTION USE ONLY) i
1917.2 (1> 2/12 258 258-2 | gl¥, TI-HRSE T|-3 0252 2 DATE! O JOINT DETAIL-REF (PRODUCTION USE ONLY) : ITEM NO. E-204-205
1776.2 (1) 1/11 DlEE z2ouZ o|pdegfzs [ veLD oG = 2 DIENSIONAL REVISIIN = e e
1761, 2 (1> 12/10 ¥lHg APHYZSE L|DERESES & DATE; THIRD aNGLE PROJECTION | (D SPECIAL NOTATION C 17769A J

i
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INSTALLATION, OPERATION, AND
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for Chart Brazed Aluminum Heat Exchangers (BAHX) and Core-in-Kettle® Assemblies.

Innovation. Experience. Performance. ,



ARRIVAL, INSTALLATION, AND STARTUP CHECKLISTS

The following checklists are for reference only, and are not intended to be comprehensive for all situations.

Serial Number:

Plant Item Number:

BAHX Arrival

1.
2.
3.

Verify nameplate and record serial number
Check for external damage

Verify shipping stream pressure

(typically 15 psig, if applicable)

Store per IOM instructions

BAHX Installation

1.
2.

7.
8.
9.

10.
1.

Verify nameplate serial number

Lift into position following general lifting

instructions in IOM and specific instructions
supplied with unit (if applicable)

Verify correct BAHX orientation and nozzle locations
Install Micarta® or equivalent insulation

between support angle mounts and mating

support surfaces (if applicable)

Tighten bolted support connections to finger tight only
(does not apply to bolted flange pipe connections)
Verify no water or debris trapped in field piping

to be attached to BAHX.

Connect all nozzles to pipes

Remove all temporary shipping supports

Remove all vent plugs (if applicable)

Perform piping system leak / proof test

Install insulation

BAHX Initial Startup

1.

2.
3.
4

Verify overpressure protection for all streams

Verify filters installed for all applicable streams

Verify no water trapped in or upstream of BAHX

Bring to operation conditions following IOM instructions,
with special attention to temperature

rate of change guidelines

Relevant IOM Section
1. A.
1. A.
1. A.

Il. B.

Il. C.

I. D. 1.
II.D. 1. c.

II.D. 1. e.

. B. 1.

II. E.
II.D. 1. a.
II. F.
A, IV.A.
II. G.

. C. 2.
. B. 1.
. C. 1.
. C. 3.

Checked By / Date




QUESTIONS?

CHART LIFECYCLE IS HERE TO HELP!

Chart Lifecycle provides plant stakeholders, from process and mechanical engineers through to
operation and maintenance personnel, with best practices for the maintenance and management of
Chart proprietary equipment for optimized performance and lifespan. Chart Lifecycle, Inc., is also your
24/7 single point of contact for spares, repairs, warranties, technical expertise, project development,

field services, and training. Other services include:

» Extended warranties
* Predictive maintenance analysis
» Customized operating solutions and best practices

 Performance improvement consulting services

Tel: 1-844-GTLS-911 (1-844-485-7911)
E-mail: info@ChartLifecycle.com
®

www.ChartLifecycle.com .
Chart Lifecycle, Inc.



FIGURE |

Basic Components of a Chart Brazed Aluminum Heat Exchanger (BAHX)

Nozzle

Header

Distributor fin

Parting sheet
< Side bar

Wear plate

Heat transfer fin

Support angle Cap sheet
The Chart Energy & Chemicals, Inc. (“Chart”) brazed “Core-in-Kettle” is a registered trademark of Chart
aluminum heat exchanger (BAHX) business began Energy & Chemicals, Inc.
in 1985 with the acquisition of The Trane Company’s
BAHX operation in La Crosse, Wisconsin. Chart “Chart”, the Chart logo, and the
is a recognized global leader in the design and Innovation. Experience. Performance. ., tagline are registered
manufacture of large BAHX, battery assemblies, and trademarks of Chart Inc.

cold boxes for cryogenic applications.
Brazed aluminum heat excha