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 t? TOTAL DUTY: 4929 MBTU/hr
SERVICE: Gas / Gas Exchanger TAG NO: E-201
Combined with E-206 P.0./S.O0#
PROCESS DESIGN Off Design - C2 Rejection
FLUID CIRCULATED: Inlet Gas Residue Gas Inlet Gas Residue Gas
FLUID FLOW: Ib/hr 70880 76058 74970 90754
FLUID DUTY: MBTU/hr 4929 4707
STREAM NO: 150 152 41 178 150 152 41 178
LIQUID IN ouT IN ouT IN ouT IN ouT
FLOWRATE: Ib/hr 0 19460 0 0 0 18210 0 0
DENSITY: Ib/ft® 26.35 26.51
MOLECULAR WEIGHT: 31.83 32.52
SPECIFIC HEAT: BTU/Ib-°F 0.7347 0.7299
THERMAL COND: BTU/hr.ft.°F 0.0530 0.0527
VISCOSITY: Cp 0.0749 0.0759
VAPOR
FLOWRATE: Ib/hr| 70880 51420 76058 76058 74970 56760 90754 90754
DENSITY: Ib/ft®|  4.574 5.217 0.7371 0.5289 4.574 5.162 0.8885 0.6753
MOLECULAR WEIGHT: 22.36 20.10 16.82 16.82 22.36 20.32 18.13 18.13
SPECIFIC HEAT: BTU/Ib-°F| 0.6597 0.7813 0.5182 0.5301 0.6597 0.7667 0.5073 0.5184
THERMAL COND: BTU/hr.ft.°F| 0.0209 0.0199 0.0142 0.0195 0.0209 0.0200 0.0147 0.0188
VISCOSITY: Cp| 0.0135 0.0127 0.0092 0.0115 0.0135 0.0127 0.0096 0.0115
OPER. TEMPERATURE: °F 76.5 6.9 -50.5 73.5 76.5 12.8 -27.7 735
INLET PRESSURE: psia 885 180 885 210
CORRECTED MTD: °F 14.2 10.61
UA BTU/hr-°F| 347,100 (1,001,000) 443,600 (1,001,000)
ALLOW. PRESS. DROP: psi 5 5 5 5
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 4.6 5.5 5.2 6.1
PLATE / FIN MAT'L: Aluminum Aluminum
NOZZLES
SIZE: inch 8" 6" | - 12"
TYPE / RATING: 600# RF 600# RF | - 300# RF
MATERIAL: Aluminum Aluminum
DIMENSIONS
TOTAL NO. OF CORES: 1 in series 1 in parallel NO. OF ASSEMBLIES: 1
SHIPPING WEIGHT: 12,500 Ibs LENGTH: 288" HEIGHT: 22.94" WIDTH: 36"
SUPPORT TYPE: Side Bar Angle INSULATION THICKNESS: 3.5"C

NOTES

(1) Add 10% to duty and flowrates for design.
(2) Equipment design shall satisfy design and alternate conditions.
(3) Minimum core stack height is preferred.
4)
(5)

4) Stacked with E-206

(6) Design Case: Recov C1 GSP-1.hsc

Off Design: Reject C1.hsc

A\(5) Wind ASCE 7-10, 120mph, Exp. C, Cat lll; Seismic ASCE 7-10, Site D, 1=1.25, Ss=100%, S1=40%.

REVISION A 0 A1
ENGINEER/DATE JRG 7114111 JRG 7114111 SHP | 2/14/14
ISSUED FOR RFQ Purchase Revised

12/19/2017, 1:55 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 t? TOTAL DUTY: 4215 MBTU/hr
SERVICE: Demethanizer Reflux Condenser TAG NO: E-206
Combined with E-201 P.0./S.O0#
PROCESS DESIGN Off Design - C2 Rejection
FLUID CIRCULATED: V-402 Ovhd Residue Gas V-402 Ovhd Residue Gas
FLUID FLOW: Ib/hr 25397 76058 23579 90754
FLUID DUTY: MBTU/hr 4215 3631
STREAM NO: 159Y 160 175 41 159 160 175 41
LIQUID IN ouT IN ouT IN ouT IN ouT
FLOWRATE: Ib/hr 3271 25397 0 0 0 23579 0 0
DENSITY: Ib/ft®|  25.41 25.27 21.02
MOLECULAR WEIGHT: 28.10 19.70 19.84
SPECIFIC HEAT: BTU/Ib-°F| 0.7679 0.8119 1.038
THERMAL COND: BTU/hr.ft.°F| 0.0537 0.0647 0.0473
VISCOSITY: Cp| 0.0690 0.0656 0.0433
VAPOR
FLOWRATE: Ib/hr| 22126 0 76058 76058 23579 0 90754 90754
DENSITY: Ib/it’|  5.497 1.129 0.7371 5.155 1.193 0.8885
MOLECULAR WEIGHT: 18.87 16.82 16.82 19.84 18.13 18.13
SPECIFIC HEAT: BTU/Ib-°F| 0.8904 0.5639 0.5182 0.7881 0.5292 0.5073
THERMAL COND: BTU/hr.ft.°F| 0.0196 0.0104 0.0142 0.0197 0.0119 0.0147
VISCOSITY: Cp| 0.0122 0.0072 0.0092 0.0125 0.0081 0.0096
OPER. TEMPERATURE: °F -28.3 -150.9 -153.9 -50.5 0.0 -101.9 -104.9 -27.7
INLET PRESSURE: psia 860 185 865 215
CORRECTED MTD: °F 17.82 10.83
UA BTU/hr-°F| 236,600 (490,000) 335,400 (490,000)
ALLOW. PRESS. DROP: psi 5 5 5 5
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 0.8 5.5 0.8 6.1
PLATE / FIN MAT'L: Aluminum Aluminum
NOZZLES
SIZE: inch 6" 4" 10" -
TYPE / RATING: 600# RF 600# RF 300#RF -
MATERIAL: Aluminum Aluminum
DIMENSIONS
TOTAL NO. OF CORES: 1 in series 1 in parallel NO. OF ASSEMBLIES: 1
SHIPPING WEIGHT: 12,500 Ibs LENGTH: 288" HEIGHT: 22.94" WIDTH: 36"
SUPPORT TYPE: Side Bar Angle INSULATION THICKNESS: 3.5"C

NOTES

Q)
@)
@)
(4) Stacked with E-201
(5)

1) Add 10% to duty and flowrates for design.

Minimum core stack height is preferred.

(6) Design Case: Recov C1 GSP-1.hsc
2) Equipment design shall satisfy design and alternate conditions.

Off-Design: Reject C1.hsc

A\(5) Wind ASCE 7-10, 120mph, Exp. C, Cat lll; Seismic ASCE 7-10, Site D, 1=1.25, Ss=100%, S1=40%.

REVISION A 0 A1
ENGINEER/DATE JRG 7114111 JRG 7114111 SHP | 2/14/14
ISSUED FOR RFQ Purchase Revised

12/19/2017, 1:58 PM, Form-PLTFN-EX
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UOP Russell, LLC

Final Documentation
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HEAT EXCHANGER MATERIAL TRACEABILITY

SALES ORDER NO. 2968.1-1 DRWG. NO. 16925A
Nozzles:
Purpose Dia. Material Nozzle Thk. Trace
or Size Nom. Code
AQOUT &B IN 6.625 SB-241-5083 0.432 T095C
AN 8.625 SB-241-5083 0.500 T139C
CIN 10.750 SB-241-5083 0.594 T479C
couTt 12.750 SB-241-5083 0.687 T919C
B OUT 4.500 SB-241-5083 0.337 T924C
Headers:
Purpose Material Nom. Trace
Thk. Code
B OUT SB-209-5083 0.375 S651C
C IN&OUT SB-209-5083 0.500 S658C
A IN&OUT & B IN SB-209-5083 0.750 S659C
End Pieces:
Purpose Material Nom. Trace
Thk. Code
B OUT SB-209-5083 0.625 S644C
A IN&OUT & B IN SB-209-5083 1.000 S649C
C IN&OUT SB-209-5083 0.500 S658C
Fittings:
Purpose Description ASTM or Trace
ASME Code Code
CIN 6061 10" 300# FLANGE B247 W673E
cout 6061 12" 300# FLANGE B247 W674E
B OUT 6061 4" 600# FLANGE B247 W675E
AOUT&BIN 6061 6" 600# FLANGE B247 W676E
A IN&OUT & B IN 6061 8" 600# FLANGE B247 W677E

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.

v

Documentation Coordinator

Traci A. Leis

PAGE 1 of 1
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Inspection Certificate 3.1 - DIN £N 10204:2005 1 Certificat de Reception 3.1- DIN EN 10204.:2005

Kunde: TW Metals (MN) Zeugnisnummer: 611/15
Client: Cert No.: / No. du certificat:
14600 James Rd, Bestellnummer: M 49332643
MN 55374 Rogers USA Oraer No. / No. de commande
Produki: Rohre nahtlos gepresst ALlUnna Auftragsbest.-fr.: 56721/100
Product / Produit: Tubes seamless extruded / ALUnna Conf.-No../ conf, de commande:
Spezifikation:  ASME SB 241 / ASME SB 241 - M 2013 Section 11, Part B; -3/ o M
Specification. ' 9“ 33 ‘3& 1
Werkstoff: 5083 Zustand: 0 A TR . ¥ .
Alloy/Alliage: Temper/Ftat & 33 u“* "(}o‘“’ ¢ ;
Abmessung 6,625INCH  x 5,761 INCH x 0,432 INCH x 20,000 FEET f{j VA3 E
Size / Dimension 51857 1o
Kennzeichnung ~ ALUnna - Cert No. 611/15 - 5083-0 - Cast No......- ASME SB 241 (2013) - 6.625" OD X 0.432" Wall - 6.000 SCH 80 - ALUnna Order
Marking/Marquage: €M+ No- 56721/100-CPB 300
Lieferung pes.- Ibs Country of Manufacture: Germany
Delivered Material / Matérial délivre: 19 3754

1. Chemische Analyse

[ s Fe | cu M [ Mg cr

LS Pl Cu Mmoo Mg oo O

Charge/  min, | ‘ 040 | 40 i 0,05 T
Cast No. max. 040 | 040 | 010 10 | 49

% 3348-1/15 | 0,253 ! 0,352 ] 0,073 : 0,521 | 4,670 : 0,071

Hydrogen content: 0,15

3205/15

Hydrogen content: 0,17

. 0,248 | 0,329 } 0,063 0,541

Products are in accordance with applicable RoHS

Chemical Analysis / analyse chimigue
| L g

025 , 025 | 015 !

_ q:rp/ 100g Al ﬂer_ngnts_”without ind(ga_ti_qn < 0,01 %

[ 4638 0084 0044 . 0,030 l 0,002 %0010108Jd;&5§};0,~0-013_7 0,0050 10,0001

ccm/ 100 g Al Elements without indication < 0,01 %

n,

S ——

T | Pb &

oo e

B |'sn . Ni | Na_

.

P R DR SRR S

1
1

0039 1 0,026 | 0,002 00067 [0,000 Ib,oo
RN » e = o

country of melt manufacturer: Germany

Corrosion Protection Brayco 300

FAR BAA: Cannot certify compliance
DFARS BAA: Complies
FAR TAA: Cannot certify compliance

Ergebnis der
Priifungen:

Test results:
Resultats:

23.04.2015

CREQR PED 95 12-1M~S

=y

giiltig bis 2016-11-10

M

i 248

Zertifikat- Register- Nr.: 001959 QM08; 001959 ASH 09-1

Aluminiumwerk Unna AG, Uelzener Weg 36, 59425 Unna, Germany
Electronically Generated Certificate - Valid without signature

I
i 1
‘ | |

154 0,0050 ©0,0001
wrike

country of meit manufacturer: Germany

JUN 0 8 2015 g

4. é
T
s ACCEPM\&%

Es wird bestatigt, daB8 das Material geprift wurde und den Vereinbarungen bei der Bestellannahme entspricht
We confirm that the material has been tested and applies to the agreements made on receipt of the order
Nous confirmons que le materiel a été controlée et correspond avec les conventions faites 3 la réception de la commande

Zertifiziert nach DIN EN 1SO 9001:2008 und DIN EN 9100:2009 released by

Kbénig
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Abnahmeprifzeugnis 3.1 - DIN EN 10204.:2005 &/@%ALUnﬂar

Inspection Certificate 3.1 - DIN EN 10204.:2005 [ Certificat de Reception 3.1- DIN EN 10204:2005

Kunde:

Client:

TW Metals (MN) ::D Zeugnisnummer: 611/15
T‘ QQ‘S C/ Cert No.: / No. du certificat:

14600 James Rd. Bestellnummer: M 49332643
MN 55374 Rogers USA Order No. / No. de commande
AlUnna Auftragsbest.-Nr:  56721/100
ALUnna Order ConfNo.:!

Kennzeichnung ~ ALUnna - Cert No. 611/15 - 5083-0 - Cast No......- ASME SB 241 (2013) - 6.625" OD X 0.432" Wall - 6 000 SCH 80 - ALUnna Order

Conf. No. 56721/100-CPB 300

Marking/Marquage:
Lieferung pcs. Ibs Country of Manufacture: Germany
Delivered Material / Matérial délivre: 19 3754
2. Mechanische Eigenschaften Mechanical Properties / Valeurs Mécaniques
Anforderungen tensile ! yield elongation ] elongation ' Hardness Cast No.
Requirements | (Rm) ksi " (Rp0,2) ksi ‘ 2" % | A % HB
b I RO v T— ISR ST —
1
AEHpiSa 2al 39,0 ] 16,0 ; 14,0
51,0
1 45,385 ‘ 25,520 16,0 3205 - 11 pes.
2 45,385 24,360 16,0 i
3 45,820 ! 24,505 18,0
4 44,950 | 24,360 18,0 ' 3348-1 - 8 pes.
5 45,385 : 24,215 18,0
6 46,110 : 26,535 19,0 i
|
I i
| |
S—— N B E —— o | et % AT‘V f’“%g R%
iL 7l
RV FESS 'x = it 0
4 i
P 3 S Brrer . X K]
PEC 18 il di ) [ﬂ’/ Y IL ACCUPTEL d\’"i
i s RS T4

Ergebnis der
Friifungen:

Test resuits:
Resultats:
23.04.2015

1‘.3\'! !r \,’R wﬁl :}-—é‘\ {A ‘ S

Es wird bestatigt, daB das Material geprift wurde und den Vereinbarungen bei der Bestellannahme entspricht
We confirm that the material has been tested and applies to the agreements made on receipt of the order
Nous confirmons que le materiel a été controlée et correspond avec les conventions faites a la réception de la commande

.Y Zertifiziert nach DIN EN 150 9001:2008 und DIN EN 9100:2009 released by
@ giiltig bis 2016-11-10
Zertifikat- Register- Nr.: 001959 QM08; 001959 ASH 09-1 Konig

Aluminiumwerk Unna AG, Uelzener Weg 36, 59425 Unna, Germany
Electronically Generated Certificate - Valid without signature
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" Abnahmepriifzeugnis 3.1 - DIN EN 10204:2005 %@%‘ ALUnna¢

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

Kunde: TW Metals (MN) Zeugnisnummer: 642/16
Client: Cert No..: / No. du certificat:
14600 James Rd. Bestellnumrmer: M 493509292
MN 55374 Rogers UsA Order No. / No. de commande
Produi: Rohre nahtios gepresst AlUnna Auftreasbest.-~r.;  60783/100
Product / Produit: Tubes seamless extruded ALUnna Conf.-No.:/ conf. de commande:

Spezifikation: ASME SB 241 / ASME SB 241 - M 2013 Section 11, Part B; - V/

Specification: Po UM

Werkstoff: 5083 Zustand: 0
Afloy/Atliage: Temper/Etat
Abmessung 8,625 INCH  x 7,625INCH  x 0,500 INCH x 20,000 FEET
Size / Dimension 51856

Kennzeichnung ~ ALUnna - Cert No. 642/16 - 5083 - 0 -Cast No, 4838 - ASME - $8 241 (2013 )-8.625"0D X 0.500" Wall - 8,000 SCHB0-ALUnna Order
Conf No. 60783/100 - 1 - CPB 300

Marking/Marquage:
Lieferung pes s Country of Manufacture: Germany
Dellvered Material / Matérial délivre: 8 2308
1. Chemische Analyse Chemical Analysis / analyse chimique

s R [ cu [ Mn [ Mg, &z ;o Tpb 2 B |snl N (Na
Charge/ ~ min. 040 ' 40 | 005 | | ! f ; ;
CastNo- max.: 04p ' 040 | 010 10 | 49 - 025 ' 025 | 015 ! : ‘ |

1'
3 T SR ‘I il B e Y u L
0,045 | 0,572 ' 4468 | 0,082 0,029 .' 0,030 J 0,002 ;o,oozslu,oms 0,0014! 0,0040 - 0,0001
. p! i W i H i p “

4838/16 0,162 | 0,30
i, . Fyremam——— S S— " ) BNErO. (I
Hydrogen content: 0,12 ccm /100 g Al Elements without indication < 0,01 % country of melt manufacturer: Germany

Products are in accordance with applicable RoHS

FAR BAA: Cannot centify compliance
DFARS BAA: Complies

FAR TAA: Cannot certify compliance

Corrosion Protection Brayco 300

O,
O,?/o
0
REVIEWED &7 #7
AU 25 2016 £,

,l)J-.cm,og/‘”/“

Ergebris der  Es wird bestatigt, dafl das Material geprift wurde und den Vereinbarungen bei der Bestellannahme entspright TW METALS

# ; R
Prifungen: We canfirm that the material has been tested and applies to the agreements made on receipt of the order 4 E
Test results: Nous confirmons que le materiel a été controlée et correspond avec les conventions faites a la réception de la commanges JuL 08 20% g
Resuitats: Zertifiziert nach DIN EN 150 9601:2008 und DIN EN 9100:2009 releasad by T T

oiiitlg bis 2016-11-10 ACCEPTED BY S
19.05.2016 Zertifikat- Reglister- Nr,: 001959 QM08; 001559 ASH 09-1 Holimann

Aluminiumwerk Unna AG, Uelzener Weg 36, 59425 Unna, Germany
Electronically Generated Certificate - Valid without signature
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Inspection Certificate 3.1 - DIN FN 10204:2005 [ Certificat de Reception 3.1- DIN EN 10204:2005

Kunde: TW Metals (MN) Zeuvgnisnummer: 642/16
Clent: Cert No..: / No. du certificat:
14600 James Rd. Bestelinummer: M 493509292
MN 55374 Rogers USA Order No. / No. de commande
ALUnns Aufiragsbest.-Nr:  60783/100
ALUnna Order Conf.No.:
Kennzeichnung  AlUnna - Cent No. 642/16 - 5083 - 0 -Cast No. 4838 - ASME - SB 241 (2013 )-8.625°0D X 0.500" Wall - 8,000 SCHB0-ALUnna Order
Marking/Marquage: Conf No. 60783/100 - 1 - CPB 300
Lieferung pes. Ibs Country of Manufacture: Germany
Delivered Material / Matérial délivre: 8 2308
2. Mectianische E/'genschaﬁ'en Mechanical Properties / Valeurs Mécaniques
Anforderungen tensile yield i elongation ‘ elongation E Hardness Cast No,
Reguirements (Rm) ksi (Rp0,2) ksl i 2" % A % HB
b 39,0 16,0 14,0
51,0
1 44,817 20,740 23,0 4838
2 45,107 22,626 22,0
3 45,397 21,031 22,0 i
1
i
]
!
i
@)
A o
AP Pe} i
rS i
i) I o

REVIEWED
AUG 25 2016 /),

A<t sp oy,

fzr P

7/ e

Ergebnis der  Es wird bestatigt, daB das Material gepriift wurde und den Vereinbarungen bel 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 a fa réception de la commande
Resultats: Zentifizlert nach DIN EN 1SO 9001:2008 und DIN EN 9100:2009

gilitig bis 2016+11-16 Teleamertily
19.05.2016 Zertifikat- Reglster- Nr.: 001959 QMO8; 001959 ASH 09-1 Hollmann

Aluminiumwerk Unna AG, Uelzener Weg 36, 59425 Unna, Germany
Electronicaily Generated Certificate - Valid without signature
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Imﬁea"/@ﬂ Certificate 3.1 - BIN BN 10204:2005 | Certificat de Reception 3.1- DIN EN 10204:2005
TW Metals Zeugristuinmer: 1080/12
Ei . Gert No.: / Ro. du certificat:
£ 19600 James. Rd, Bestelfnummer: M 49280196
MN 55374 Rogers USA OrderNo. / No. de commaiice
Produkt: \ Rofe nititos gepresst Aldnna Auftraosbest.-Nr.:  46984/100
Progeict ) Procliie: Tubes seamiess extuded ALunia Conf-No.. cont. de commandé:
Spezitikation:  ASME 58 241; - :
. ipecification: ,
Av/llfoe%}smiﬁ 5083 fvﬂazg; 0 '
: V/Allage! empei/Eiat O '
Abmassung 10,750 INGH % 9,562 INCH x £,5%4 INCH  x-8,808 FEET ?0 Uo7 ({
i Size / Gimension 51850
Kennzeichnismg  CERT.ND.1080/12 - ALUNN2 « 5083 - 0 «-CAST NO, ... ASME SB241 - 10.75" OD x D.594" WALL - 10,000 SCH 80 -
| Marking/Marguage: ~ ALUNNA ORDER CONF.NO, 46984/100+1 - CPB 300-
f Ligferung pes: e Country of Manufacture: Germany
5 Deliverad Material / Matérial délivre; 27 5355
i 1. Chemische Analyse ~ Chemical Analysis / anslyse chimique  Coee e S v 035 %
I Fe Cu Mn | Mg | Cr | T P zr B | S |. W |
Ghiarge/  emin. . 040 | 40 . o0 '
Costho: i o4 | 040 | 620 16 | 49 | o | 025 | 015

LTIL) 7896712 ; 0226 | 0342 i 0,043 | 0562 }4,705 | nose | 0,026 | 0,020 | 0,002 | 0,0020 0;0001 | 0,0017{ 0,0011
I i S ; i i

H‘ydmgen coptent! ,09 ecm/ 100 g Al Elements without indication < 0,01 % countiy of mell manufaciorer: Germany
; _ i i e e T H B . ~ !
7392;12 o170 | 0362 ’ 0,058 | 0,687 | 4455 I 0075 | 0,023 | 0022 I 0,001 | 0,0098 | 0,000 ! 0,0016 Io,oeea
g L4 ! H i i H i H

Hydrogen contents 0,11 cem/f 100 g Al Elements without Indication < 0,01 % country of melt manutacturer: Germany

Protucts ars in accordance with appiicable RoHS . o
EAR HAA: Cannot gertify conipliance
DFARS BAA:  Complies

FAR TAA: Gannomermy com:okance

T

T L

QKFOR PED K 1-22-1Y4 REVIEWED
JAN 2.2 0th ’9"%

&

¥

¥
£
&
i
g

o
]
A

Ergebnis-der Es wird bestitigt, dad das Material geprift wutde und den Vereinbarungen bel der Bestallannahme
Prilfutigen:  entspricht
Test resufis: We confiri that the material has been tested and apglies to the agreements magde on receipt of the order

Resultats: Nous cenfirmons que le materiel 2 été vontrolée et correspond avec les conventions fiites a I réception de la commande
% Zettifiziert nach DIN EN IS0 90D1; 2008 und DIN EN 9100:2003 n
mergarditt DY giiitig bis. 20131110 £ AlUnna
N 03.06.2012 it Zertiticat: Reigister Ni . DUID50 QMO8 001959 ASH HaLLnng e
3,09, Abnahmeébeauftragter

Alumiriurwerk Unna AG, Uelzerier Weg 36, 59425 Unnia; Germany
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Abnahmepriifzeugnis 3.1 - DIN EN 10204:2005 © AllUnna..
Inspection Certificate 3.1 - DIN EN 10204:2005 | Certificat de Reception 3.1- DIN EN 10204:2005
Kupde: TW Metals Zeugnisnummer: 1080712
Glient: CertNow: /' No. du centificat:
14600 James Rd, Bestdlinuriimer: M 49280186
MN 55374 Rogers Usa Order Vo, 7 No. #e commande
Allnna Auftragsbest:-Nr:  46%84/100
Allnna Orger Confive.:
Kenpzefchmyng  CERT.NO.1090/12 - ALURNG - 5083 - 0 - GAST NO. ...~ ASME §B241 « 10.75" OD x 0.594" WALL - 10,000 SCH 80 -
ﬁdfkfbgfﬂdqug& ALUNNA ORDER CONF.ND. 46884/100-1 - CPB 300-

Lieferung v pes. - Country of Manufacture:; Germany
Delivared Material / Matérial délivre; 27 5355
2. Mechanische Eigenscharten Mechanical Properties / Valeurs Mécaniques
Anforderungeri ‘I tensile ] yield elangation elorigation ! Haraness Cast Ng,
Requirerients | (Rm) kst | (Ro0,2) kst % A % . HB
; | M.
39,0 16,0 14,0 ! [ ,
51,0 ‘ : i !
f = - i o S
1 45675 | 21,460 18,0 892 - 20 pes.
2 1 46,835 21,895 20,0 : CT9790
3 L 46,400 21,895 18,0
4 : 46,400 21,750 18,0
5 45,385 | 21,460 18,0
6 {46880 | 22,040 18,0
7 | 44,515 20,880 20,0 7896 - 7 pes,
8 L 44515 20,445 22,0

REVIEWED

IhN 22 20 - |
< : &w s
ﬂ*‘( TWMETALS a‘

E

g 0CT 082012
OK FOR PED 5K ~22-1Y T '\&
ACCEPTE

| IS ——

Ergebinis der Es wird bestitigt, daB das Material gepriift wurde und den Vereinbarungen bel der Bestiliannahime
Priifungen:  entspricht

Test resuits: We confirm that the material has been tested and applies W.the agreements made on receipt of the order
Resuliats: Nous confirinions que le materiel a ¢té controlée et correspond avec les conventions faites & fa réception de fa commande
p~ Zertifiziert nach DIN BN IS0 9601: zaaus und DIN EN 9100:2003 .
mergardtri LEP glittig blg 2013:11-10 L8 T
908 5658 Zertifkat- Registér- Nr.; 001950 QMOB; 001059 ASH & Allnna
09, Abnahmebeauftragter

Aluminiumwerk Urina AG, Uelzener Weg 36, 58425 Unna, Germany




Werk Bonn
Friedrich-Wohier Str 2
53117 Bonn

Tel.: 0228 7 558-2376
Fax.: 0228 / §58-2784

Abnahmeprifzeugnis om e roz0a-a.1

Inspection Cerlificate / Certificat de Reception

Aleris Extroded Products Germany GmbH

CHART ENERGY AND

CHEMICALS, INC. 403'3‘\5
2191 WARD AVENUE

USA LA CROSSE WI 54601

Bernhard
Mueller/ALERIS@ALERIS richard.lalande@aleris.com

Q’OU"”’”W LS00155202-0010

No

Unser Auftrag 15116572-0020 Lieferung vom

Gur Confirmation O du 14.12.12
Notrs Confirmation

ihre Bestellung
Your Order / ident no.
Votre crare

3093260 dated 26.06.2012

Sachbearbeiter
Sales Conlact

Compsitent

Herr B. Miiller

Herstellungs- Nr.(FA)
Faclory ao.

Pr: 48 x 371587-00

Fabrigniion nmnirn

Pk: 48 x 371587-00

Produktbeschreibunig-Daseription of Product-Description de produit

Ligfermenge / Quantity / Qantité

PIPE, EXTR., SES 4-1.87/ASME SB 241/ANS| H35.1/.2 11.752,0 Kg
EN AW 5083 H112
323917 KG/M 45.43 48 piece
DIA, 323.9 x 17.48 MM (PIPE 12 NPS .687W)
LENGTH: 5499.1 MM {216.5")
Prof-nr. Chargen-Nr. Letigtugk, Bemerkungen
Identitication No [Cast No. Rp 0,2 Am AZ HE MSEim Notes
No Covlee-N° ksi ksi % Asmarquas
Sollwerte
s 16 3 120 ASME SB 241 1/
017125762 24 .4 43,1 28,2 w "J,S?W{) m
01/125839 26,5 43,8 23,0 ¥
01/125840 243 40,3 25,0 - m‘\ \i O ’
~ -
01/125840 26,7 429 | 248 VABYU {&8 R-C,
01/125841 242 43,6 28,8 Lﬂh \3’5 5
01/125841 24,9 42,5 248 g 7 ’\, q\q Q/
01/125841 26,4 43,4 25,8
01/125857 255 42,6 26,2
01/125857 259 43,0 23,8 £ ooeta e,
1 & z‘b 8 h ‘(‘J o “"K -
01/125850 253 42,8 27,8 R A SK 24
01/125850 26,1 43,7 26,0
Sollwerte
Vatues Si %] Fe % | Cu % | Mn % | Mg %| Cr %! Zn % | Ti % % %
Valgurs
Chargen-r. 0,40 0,40 0,10 1,00 4,90 0,25 0.25 0,15
Casi No.
Coulge-N" 0,00 0,00 0,00 0,40 4,00 0,03 0,00 0,00
01/125839 0,20 0,29 0,03 0.75 4,59 0,07 0,01 0,01
01/125840 0,18 0,30 0,02 0,70 4,60 0,08 0,04 0,02
01/125762 0,17 0,29 0,03 0,74 4,61 0,08 0,07 0,02
01/125857 0,21 0,27 0,04 0,74 4,53 0,09 0,08 0,02
01/125850 0,15 0,33 0,04 0,77 4,66 0,08 0,03 0,02
01/125841 0,16 0,33 0,03 0,74 4,66 0,08 P 0,02
T Fi u'_‘_*"f‘ E«: // y S. Jost
}"‘r{“ L”‘: Ar %:; 1) rm E Leiter Werkstolprifung / Expert
Ny R N 'g?men( wurde elektronisch erstelit und ist ohne Unterschrift und Stempe! giltig.
LAl s T b ;‘, Als rechtich verbindlich ist nur das in Bonn hinterlegte Criginat zu betrachten!
Bonn, den 19.12.12 440740 & =% ¢ This document was raised aulomatically and valid withoul signature and stamp.
Tha original is tiled in Bonn and can be shown on request

hxk01




" Abnabmepriifzeugnis 3.1 - DIN EN 10204:2005 _%Awnna%

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

Kunde: TW Metals Zeugnisnummer: 901/14
Client: Cert No.: / No. du certificat:
14600 James Rd. Bestelinummer: M 49318224
MN 55374  Rogers USA Order No. / No. de commande
Produkt: Rohre nahtios gepresst AlLUnna Auftraasbest,-Nr.: 53815/100
Product / Produit: Tubes seamless extruded AlLUnna Conf.-No../ conf. de commande;

Spezifikation:  ASME SB 241/ ASME SB 241 - M 2013 Section 11, Part B; -

Specification; Pedang €8

Werkstoff: 5083 Zustand: 0
Alloy/Alliage: Tempery/Etat m

Abmessung 4,500 INCH  x 3,826 INCH x 0,337 INCH x 20,000 FEET
Size / Dimension 51837 / MS
Kennzeichnung ~ A.Unna - cert No. 901/14 - 5083 - G - Cast No. 1876 - ASME SB 241 (2013) - 4,500" OD X 0.337" Wall - 4.000 SCH 80 - ALUnna
Marking/Marquage: Order Conf. No. 53815/100-1-CPB 300
Lieferung pes. tbs Country of Manufacture: Germany
Delivered Material / Matérial délivre: 16 1638
- P i TeeY Other elements

1. Chemische Ana /yse Chemical Analysis / analyse chimique icis g P,

Si Fe Cu Mn Mg Cr Zn T Pb Zr Bi Sn NI
Charge/  min, 0,40 4,0 0,05
CastNo- x| 040 | 040 | 00| 1,0 | 49 | 025 | 025 | 015
l 1876/14 0,265 | 0,325 | 0,054 | 0,562 | 4,623 | 0,070 0,016 | 0,025 | 0,001 | 0,0085 |0,00030,0014 |0,0001

Hydrogen content: 0,17 ccm /100 g Al Elements without indication < 0,01 % country of melt manufacturer: -Germany

Products_are in_accordance with.applicable RoHS

o FAR BAA: Cénnc;l ce.rﬁfy.—cb-n;;;lia.née.
DFARS BAA: Complies
FAR TAA: . Cannot certify compliance

Corroslon Protection Brayco 300

OK FOR PED K 3-i1-15

TW METALS r]
: :
S SEP 05204 O
T 7
ACCEPTED BYS

Ergebnis der Es wird bestdtigt, daB das Material gepriift wurde und den Vereinbarungen bei der Bestellannahme
Priifungen:  entspricht

Test results: We confirm that the material has been tested and applies to the agreements made on receipt of the order
Resultats: Nous confirmons que le materiel a été controlée et correspond avec les conventions faites & la régception de la pmmande

Zertifiziert nach DIN EN 15O 9001:2008 und DIN EN 9100:2009 -
mergardtri gultig bis 2016-11-10 Y
24.07.2014 Zertifikat- Register= Nr.: 001959 QMO8; 001959 ASH 09-1 Ry :
07. nahmebeauftragter

Aluminiumwerk Unna AG, Uelzener Weg 36, 59425 Unna, Germany




[}
Abnahmeprufzeuqn/s 3.1 - DIN EN 10204:2005 6ALUnna§%

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

Kunde: TW Metals Zeugnisnummer: 901/14
Client: Cert No.: / No. du certificat:

14600 James Rd. ) Bestellnummer: M 49318224
MN 55374  Rogers USA Order No. / No. de commande
AlUnna Auftragsbest.-Nr:  53815/100
ALUnna Order Conf.No.:

Kennzeichnung ALUnna - cert No, 901/14 - 5083 - 0 - Cast No, 1876 - ASME SB 241 (2013) - 4.500” OD X 0.337" Wall - 4.000 SCH 80 - ALUnna
Order Conf. No. 53815/100-1-CPB 300

Marking/Marquage:
Lieferung pes. Ibs Country of Manufacture: Germany
Delivered Material / Matérial défivre: 16 1638
2. Mechanische Eigenschaften Mechanical Properties / Valeurs Mécaniques
Anforderungen tensile yield elongation elongation Hardness
Requirements (Rm) ksi (RpO,2) ksi % A % HB
ASME S8 241 39,0 16,0 14,0
51,0
| 39,730 18,125 21,0
2 41,615 21,315 20,0
3 43,210 22,330 19,0
OF FOR PED 5K 34118 . TW METALS ;E;
WiV Ls W S SEP 05 2014 o
/ T
MAR 10 ?Uh&/ /44 ACCEPTEW

2 AoAS

Ergebnis der Es wird bestatigt, daB das Materia! gepriift wurde und den Vereinbarungen bei der Bestellannahme
Priifungen:  entspricht

Test resuits: We confirm that the material has been tested and applies to the agreements made on receipt of the order
Resultats: Nous confirmons que le materiel a été controlée et correspond avec les conventions faites a la réceptien-de
¢ Zertifiziert nach DIN EN ISO 9001:2008 und DIN EN 9100:2009 -
mergardtri @ . ~ gilltig bls 2016-11-10 /;;\\, A
24.07.2014 Zertifikat- Register- Nr.: 001959 QM08; 001959 ASH 09-1 PRI RS ? Voo

Aluminiumwerk Unna AG, Uelzener Weg 36, 59425 Unna, Germany



CERTIFiED INSPECTION REPORT

Arconic

DAVENPORT WORKS 4878 State Street Bettendorf, IA 52722

R el

Rob Woodall
Directer of Manufacturing Davenport Works

We hereby certify (hat the matarial covared by this certificate has been inspecied with, and has been found to meet the Shlp From: RIVERDALE, IA.
applicable requirements described therein, including any specifications forming a part of the description and that samples 3079585 0

representative of the material met the composition limits and had the mechanical propsriias ehown on the face of this sheet. ShiE Date B.L. No Invoice No. Arconic No.

This test report shall not be reproduced except in full, wilhout the writlen approval of the Quality Department. Na alteration, 2016-11-29 1125395 00000 1000864455-1 DP-64455-01-1
addition or other change is autherized to be made to this centificale. The recording of false, fichtious , or otherwise fraudulent . tem K

statemants or entries on this centificate by any recipient may be punished as a felony under appiicable law. P.O. No./Govt Contract No Customer Arconic Item

Per: St 5 :

M49359332 Ln#: 001

Terrence Thom
Quality Assurance Manager

Ship To: TW METALS INC
14600 JAMES RD
ROGERS 55374 MN

Num Package Ticket Lot

1 307833 499611
2 307913 499611
3 307955 499611
4 307958 499611
5 307994 4935611
Notes for CQR: 0254443.1

CERTIFICATE 3.1 AS IN EN10204.

CQR: 0254443.1 -Specification Limits
UTs TYS
Tmpr Dir KSI KSI
o] Longitudinal Max 51.0 29.0
Min 40.0 18.0
Chemical Composition SI FE
Max 0.40 0.4
Alloy 5083 Min

pPage 1 of 2

Item Description

0.375 IN TK (+.020 -.020) X 60.0 IN W (+.375
0.000) X 144.0 IN LN (+.5 -0.0) CAT X 11452
O STORAGE TANK & CRYOGENIC PLATE MILL FINISH
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 #*»
Weight Quantity uoM
4100 13 BC 47274 47029
4092 13 BE 47274 47029
4088 13 PC 47274 47029
1578 5 PC 47274 47029
1264 4 PC 47274 47029
15122 48
EL4D
PCT
16
Other Other
Cu’ MN MG CR 2N TI Each Total Aluminum
0 0.10 1.0 4.9 0.25 0.25 0.15 0.05 0.15
0.40 4.0 0.05 REMAIN
OK FO

TW METALS-EXTON G041147346R01

oM I auuT
(5-05iL)
S

QaAnt
v

(N} A/T 5083-
11452. ASME-SB-

Inspector Clock Numbers

TW METALS
y £

SDECO5 0% §
4 T

ACCEPTED BY 55\



CERTIFIED INSPECTION REPORT

We hereby csmfy that rhe materis! covered by this certificate has been inspected wilh, and has besn found 1o meet the
ibed therein_ including any specifications forming 2 part of the descriplion and that samples
repmsenlahve of the material met the composition limils-and had the machanical properties shown on the face of this sheet.

This test report shall nol be reproduced except in full, without the written approval of the Quality Departiment. No alteration,
addition of other thange (s authorized to be made to this cerlificate. The recording of false, ficiitious , or otherwise froudulent
statements ot entries on this certificate by any recipient may be punished as a felory under applicable faw.

R Lbedel L i

Rob Woodall Terrenca Thom

Arconic

DAVENPORT WORKS 4879 State Street Bettendorf, 1A 52722

Ship From: RIVERDALE, IA.
3079585 0 . .
Ship Date B.L. No. Invoice No. Arconic No.
2016-11-29 ]h1125395 00000 1000864455-1 DP-64455-01-1
P.O. No./Gowvt Coglc;;Tct No. Customer Arconic Item

M49359332 Ln#: 001

Page 2 of 2

Director of Manufacturing Davenport Works Quality Assurance Manager
COR: 0254443.1 -Specification Limits {cont.)
Lot: 499611 - Mechanical, Physical, Metallography, Quantometer Results
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 Ccu MN MG CR

K343101EK Actuals .10 .19 0.02 0.65 4.5 0,09

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

REVIEWED n4#f
017

MAR 01 20 s/ 3)'[’7

ZN TI
0.15

Y a

3-16-(/

0.02 < 0.05

TW METALS-EXTON G041147946R01

(se5i<

Other Each Other Total
< 0.15

it was manufactured in the United States

M.
eyt BTN
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CERTIFIED INSPECTION REPORT

Arconic

—-‘)“'"' %

sty

DAVENPORT WORKS 4879 State Street Bettendorf, 1A 52722

.41

ar,?

We hersby Carify that Ihe material coverad by this cerlificate has been inspacted with, and has baen found ta meat the Ship From: RIVERDALE, IA.
applicabls requisments dascribad therain, including any specificationa lorming a par of tha dascription and that samples 3069646 0
raptasaniative of the matariasl met the compoesition limits and had \he mechanicsl properties thows on the (acs of this shoet. Shin Date BL. No. hwoice NO. AFCOﬁiC NQ. -
This tast report shall not ba reproduced except in full, without the written approval of the Quality Dapartmant, No akeration, 2016-11-12 311109539 Q0000 10008590771 DP-59077-1
additon. or other change is suthorized to be made te this cartificate. The recording of false, fictilious , or otherwiss frauduient tem .
stataments of antrivs on this certificale by any recipient may be punished as 8 [slony under applicable law, P.O. No./Govt Contract No Customer Arconic Item
Hac ney o
M49358184 Ln#: 001 TW METALS-ROGERS G041147725R01
gl ), 3 % 4 -
Rool el OV TNL53
Rob Wooasl Tarrence Thom P
Direcior of Macfacturing Davenport Works Quslity Assurance Manager S b r gr C
’ Page 1 of 2 \ = p
nA
. o Z( 330
Ship To: TW METALS INC Item Description
14600 JAMES RD 0.5 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 11480 (N} A/T 5083-
O STORAGE TANX & CRYOGENIC PLATE MILL FINISH, SAWED 114S0. ASME-SB—&//
209 REV 15 EXC_MRK ASTMB209% REV 14 EN10204
REV 2004 ((MARKED})} NOT
INTERLEAVED MAX GROSS SKID WGT: 5000 LB QUAN TOL +/-
40 ¥ CQR 0254253 REV 01 CUST REQ 16-1l-
06 **+ W/E 16-11-12 +++
Num Package Ticket Lot Weight Quantity UOM Inspector Clock Numbers
1 304752 482701 4556 11 pC 46819 47379
P 304771 482701 4555 i 8 pPC 46819 47379
3 304835 482701 4155 10 pc 46819 47379
13266 12
Notes for CQR: 0254253.1
CERTIFICATE 3.1 AS IN EN10204.
COR: 0254253.1 ~-Specification Limits -<------ B e i o e R i G R =
uTsS TYS EL4D
Tmpr Dir XSI1 KSI PCT
¢] Longitudinal Max 51.0 29.0
Min 40.0 18.0 16
Other Other
Chemical Composition SI FE Cu MN MG CR ZN PI 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 0.08 REMAIN
TW METALS
éw}i\ et “ , ! f W % - Ci £ E s
2 F s 3-30+¢7 L s NOV 14 W06 §
. " L" Yoo o~ T 8
) MAR 22 M / , TED ACCEPTED BY 3
b £43 Hé:/ /9]/:@P.5é%/ BY
- L5 &

BT

£ 4

- .




_— 7

CERTIFIED INSPECTION REPORT Arconic DAVENPORT WORKS 4879 State Street Bettendorf, IA 52722
We heraby cartiy that the material coverad by this certilicais has beon inspactsd with, 8nd has baen found to maal the Sh!p From: RIVERDALE, IA.
n.ppsscabra roqu\qmoms describad tharein, inchuding any spocifications forming 8 pan of the dascription and that samplss. 3069646 0

of the ol met the ition limits #nd had the machanical praperies shown on tha tace of this sheat, Shll’) Dﬂle BL NO. lnxcice NQ. Arconic N_O
This test report shall not ba reproducad except in full, without the written approval of the Quality Deperiment. Mo aharation, 2016-11-12 1109589 00000 100068590771 DP-59077-1
sadition of otber change is suthorzed 10 be made to this cartficats, The recording of Tslse, fictitious . or otherwise fraudulsnt ﬁ em i
stataments or anlries on this certificate by sny recipient may be punished 83 a felony under applicabla law, P.0O. No./Govt Contract No. Customer Arconic Item
Par. 5 . =
M49358184 Lnf: 001 TW METALS-ROGERS G041147725R01
T T——ii =~
R ol bbeetatl Sl
Rob Woadall Terrenca Thom
Dirsgter of Manutacturing Davenport Works Quality Assurance Manager
Page 2 of 2
CQR: 0254253.1 -Specification Limits (CONL.) w-semmommmoo ot e i e a o . S
Lot: 482701 - Mechanical, Physical, Metallography, Quantometer ReSUlLS --c-=-----momcmmemar e e S LR 8
No- > UTs TYS EL4D
Tmpr Dir Test KSI KSI BCT
[s} Longitudinal 4 45 23,9 21.3
44 .7 24.1 19.3
44 .6 23.6 21.3
44 .9 23.6 21.6
Cast Number Chemical - OES SI FE cu MN MG CR ZN TI Other Each Other Total
H341002D Actuals 0.10 ©0.21 0.03 0.5 4.4 0.08 0.16 0.02 < 0.05 € 0.25

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

Arconic

Wa Rereby cerlify that the material covered by this cerificate bas been inspstted with, 8nd has been found to meet the
applicable requirements described therein, including any specifications forming a pan of the deseription and that samples
reprasaniative of the material met the compasition limits and had the mechanizal properties shown on the Jace of this sheel.

This tes! reporl shall not be reproduced excepl In fudl without the written approval of the Cuality Department. No alteration,

addiion or other change is authorzed ‘o be made to this certitficate, Yhe recording of false, fictitious , or otherwise fraudutent
statements or entries on this certificate by any recipient may be punished as a felony under applicable law.

R s o

Rob Woodall
Director of Manutaciuring Davenport Works

Lo 78

Terrence Thom
Quality Assuranca Manaqger

DAVENPORT WORKS 4879 State Street Bettendorf, IA 52722

Ship From: RIVERDALE, 1A.
3098154 0 i i i
Ship Date B.L. No. invoice No, Arconic No.
2016-12-21 %1149806 00000 1000870633-1 DP-70633-01-1
P.O. No./Govt Cor:g‘TCt No. Customer Arconic Itenm

M49360367 Ln#: 001

Page 1 of 2

TW METALS-ROGERS

G041148244R01

B9 5u1d253

E-e5i-0)

(322

Ship To: TW METALS INC Item Description
14600 JAMES RD .75 IN TK (+.037 -.C37) X 60.0 IN W {+.3125 -
ROGERS 55374 MN 0.000) ¥ 144.9 IN LN (+.5 -0.0) CAT X 11449 (N) A/T 5083~
O STORAGE TANK & CRYOGENIC PLATE MILL FINISH, SAWED 1144%.
209 REV 15 EXC_MRK ASTMB209 REV 14 EN10204
REV 2004 ({(MARKED}) NOT

INTERLEAVED MAX GROSS SKID WGT:

4500 LB QUAN TOL +/-

ASME-SB- &//

30 ¥ CQR 0254708 REV 01 CUST REQ 16-12-
18 *** W/E 16-12-24 **»*
Num Package Ticket Lot Weight Quantity UuoM Inspector Clock Numbers
i 312643 524133 3782 6 BPC 47372
2 312724 524133 3780 6 c 47372
3 ITZ2738 524133 1892 3. BC 47372
9454 15
Notes for CQR: 02547081
CERTIFICATE 3.1 AS IN EN10204.
CQR: 0254708.1 -Specification Limits ------ R AR S R . B it SR e e S Ay St S R SR AR e
uTs TYS EL4D
Trwpr Dir KSI KSI PCT
0 Longitudinal Max 51.0 29.0
Min 40.0 18.0 16
Other Other
Chemical Composition 51 FE cu MN MG CR ZN T1 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 ————
] TW LETALS l
A I R ‘ K~ T g
: ntnl YA Ind'A T el B ; “FoR £ 5
2 Nhaes W § Bwy ¥ St Hmer O ‘?FN SMN092M7S
A ?"()o’(7 e T R
BIAD @ 5137 /4 T
MAD 22 90T Sy, . .
L £ A3 E b!; / ACCEPTED BY

AT+02 3y —



CERTIFIED INSPECTION REPORT Arconic

We h;xeby certify that the material coverad by this certificate has been inspecied with. and has been found to mest the
applicable requirements dascnbed therein, including any specifications forming a par! of the description and thal samples
represeniative of the material mel the composition imits and had the mechanical properties shown on the face of this sheet

This test report shall not be reproduced except m full, without the written approval of the Quality Department. No alteration,
addiion or other change is authonzed to be made 1o this certificate. The recording of false. fictitious , or otherwise fraudulant

stalements or entries on this certificata by any recipient may be punished as a felony uncer applicable law.
Pec

M49360367 Ln#: 001 TW METALS-ROGERS G041148244R01
- ’
R ol hbecdetl] Lo A -
Rob Weodall Terrence Thom o M X
Dicector of Manufactunng Davenpor ¥V orks Quality Assurance Manager o (@ Jci ’(\ 7S
Page 2 of 2 B e
CQR: 0254708.1 -Specification LIMILS (CONE ) —--cm oo oo e e e e f e e e o i 4 =
Lot: 524133 - Mechanical, Physical, Metallography, Quantometer ReSUlLS --e=sro-commmmenoao oo . e MRS S e o e e
No-»> LIS TYS EL4D
Tmpy Dirx Test KSI1 KST PCT
o Longitudinal 3 42 .6 21.8 28.3
42.1 21.2 29.1
42 21 30.2
Cast Number Chemical OES S1 FE cu MN MG cR ZN TI Other Each Other Total
H341001D Actuals 0.10 0.21 0.05 0.56 4.5 0.08 0.14 0.02 < 0.06 < 8,15

3098154

0
Ship Date B.L. No.

DAVENPORT WORKS 4879 State Street Bettendorf, |IA 52722

RIVERDALE, JA.

20i6-12-21 1‘1'1'19806
tem
P.O. No./Govt Contract No.

Ship From:
Invoice No._ Arconic No..
00000 1000870633-1
Customer Arconic Item

DP-70633-01-1

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




SERFIFIED INSPECTION REPORT Alcoa Inc. DAVENPORT WORKS 4879 State Strest Bettendorf, 1A 52722
W hareby cnmry thel ihe malerial covered by I certifcata has boan inspected with, and hes been found (o meet the Ship From: RIVERDALE, IA.
PP d thersin, including any sp forming a part of tha description and thet samplet 2897343 o
rep tive of the i met the position limits and had the machanicel propertias shown o the face of {his sheet, Ship Date B.L. No. Invaice No AlcoaNo, Item
THis test report shall not be uced inful, without the writt al of the Quelity Depertment. No alteration, - 03~ - - ~01-
addiﬁonorams:mu?gais;Bmmmmqgmmﬂ?anm:Tmmg@mkiu‘mXMI,or"ghoudie(r‘;dum Shie-0n-d4 LSRR HoneD 1RO S04 111 Dite AL LGl
sistenents of enlries on this cartificate by any racipient may be punished as & felony under applicable law. (s vi ct No Cugtomer Alcoa Item
piais P.O. No./Govt Contract No.

M49346511 Ln#: 001 TW METALS-ROGERS G0411444137R01

Rob Woodad
Cirector ot Menufacturing Davenport W orks

Rl bkdai?

o Ty e Sy e .
Tereace Thom \)\i 3"“0 L&535

Quality Assurance Manages 1

Page 1 of 2
Ship To: TW METALS INC Item Description
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 & CRYCGENIC PLATE MILL FINISH,
SAWED 11453. ANSTH35.2 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/BE 16-03-26 *+*
Num Package Ticket Lot Weight Quantity. uom Inspector Clock Numbers
1 235491 TL7142 5295 10 PC 47042 47396
2 235582 717142 5299 10 PC 47042 47396
3 235584 717142 5297 10 PC 47042 47396
4 235626 717142 5297 10 PC 47042 473%6
S 235651 717142 1587 3 PC 47042 47396
22718 43
Notes for CQR: 0251524 .1
CERTIFICATE 3.1 AS IN EN10204,
COR: 0251524.1 -Specification LimMits - -cemco oo e e e tm e e m e cmm e m
UTs TYS BL4D
Tmpr Dir KSI KSI PCT
0 Longitudinal Max 51.0 29.0
Min 40.0 18.0 16

REVIEWED %/ OK Fop o,
gégih‘g?d[
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CERTIFIED INSPECTION REPORT Alcoa Inc. DAVENPORT WORKS 4879 State Street Bettendorf, 1A 52722

Ve harsby certify that the matenal coversd by this certificate has been inspscted with, and has been found to meat tha Shlp From: RIVERDALE, IA.
appliceble requiraments dascribed therstn, including any spacifications forming s pan of the dascripSon and that samplez 2897343 o
representaiive of tha material mot he composition limits and had tha mechanical propartias shown on the foce of this sheat, B.L No lnvoice No. AICOQ NO. “em
This tast report shall not be reproduced excepl in i, without the written approval of the Quality Depariment. No altemation, 2016-03-24 10706315 00000 1000790411-1 DP-90411-01-~1
addition or other change is eutherizad ko ba made 6 this cartify . The g of false, fictitious , or otherwise treudulent - Al T
statements or entries on this i by any rscipient may be puni Bsa lolmy under appimhle aw. ustomex coa em
Per: P.O. No./Govt Contract No.
M49346511 Ln#: 001 TW METALS-ROGERS G041144437R01

R, Lol SRR

Rob Woodall Teorronco Thom
Direclor of Manufacturiny Works Quafity Assurance Manager |

Page 2 of 2

COR: 0251524.1 -Specification Limits (CONE.) =c--cmo oot o e e e e e
Other Other

Chemical Composition SI FE CU MN MG CR ZN TL 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 REMARIN
Lot: 717142 ~ Mechanical, Physical, Metallography, Quantometer ReSulbs -—---co-eo oo oo e me e
No-> UTs TYS EL4D
Tmpr Dir Test KSI KSI PCT
8] Longitudinal 6 42.9 21.8 23.8
42.5 21.5 24.2
42.8 22.8 24.8
43.9 2.1 22 -8
43 21.4 24 .8
42.9 231:3 25
Cast Number Chemical - OES 8I FE CU MN MG CR ZN el
H3156014 Actuals 0.11 0.22 0.04 0.60 4.4 0.03 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

TW METALS
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CERTIFIED INSPECTION REPORT

We hareby certfy that the matenal coverad by this cerlificate has been irspacted with, and has been found to meel the

Arconic

DAVENPORT WORKS 4879 State Street Bettendorf, 1A 52722

Ship From: RIVERDALE, IA.
applicable requiraments described therein, including any specifications forming a part of the descriplion and that samples 3121890 0
reprasantative of the material met the composition limits and had the mechanical properties shown on the face of this shest. ShiD Date B.L No Invoice No Arc OﬂiC NO.
This test report shall not be reproduced except in full, withoul the written approval of the Quality Department. No alfteration, 2017-01-27 1190477 00000 1000880839-1 DP-80839-01-1
addition or other change is autherized to be made to this certificale. The recording of false, fictitious , of atherwise fraudulent )ltem .
;talemenls or entries on this certificate by any recipiert may be punished as a felony under applicable law. P.O. No./Govt Contract No. Customer Arconic Item
or

M45362604 Ln#: 001

R el

Rob Woodsall
____Director of Manufactuing Davenpori Works

e L

Terrence Thom

Quality Assurance Marager
Page 1 of 2

TW METALS-CINCINN G041145142R02
PV 3uLA305

T i)

G

A [ I S o]
% L
Ship To: TW METALS INC Item Description LRSA i\’
14600 JAMES RD 1.0 IN TK (+.047 -.047) X 60.0 IN W {+.3125 -
ROGERS 53374 MN 0.000) X 144.0 IN LN (+.5 -0.0) CAT X 11451 (N) A/T 5083-
QO STORAGE TANK & CRYOGENIC PLATE MILL FINISH, SAWED 11451. ASME-SB- \
209 REV 15 EXC MRK ASTMB209 REV 14 EN10204
REV 2004 {{MARKED)) NOT
INTERLEAVED MAX GROSS SKID WGT: 6000 LB QUAN TOL +/-
40 % COR 0252111 REV 02 CUST REQ 17-01-
22 *** W/E 17-01-28 x#«
Num Package Ticket Lot Weight Quantity UOM Inspector Clock Numbers
1 325702 581583 3323 4 PC 47431
2 325703 581583 4977 6 pC 47431
3 325704 581583 4983 6 PC 47431
13283 6
Notes for CQR: 0252111.2
CERTIFICATE 3.1 AS IN EN10204
CQR: 0252111.2 -Specification Limits ----- =--=-==-= B s T e e
uTs TYS ELA4D
Tmpr Dir KST KSI PCT
0 Longitudinal Max 51.0 29.0
Min 40.0 18.0 16
Other Other
Chemical Composition SI FE cu MN MG CR ZN TI Each Teotal Aluminum P
Max  0.40 0.40 0.10 1.0 4.9 0.25 0.25 0.15 0.05 0.15 YA S
Alloy 5083 Min 0.40 4.0 0.05 REMAIN ¢ Cy?i‘
& ..\D
V) TW METALS
77 R
r T E
2237 SIAN30 07§
' :
5
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CERTIFIED INSPECTION REPORT

Wa hereby comfy that the materal covared by this certificate has been mspected with, and has peen found to meet tha
appiicable requirements descnbed tharan, including any specificalions forming @ part of the descriplion and that samples
rapresentative of the material met the composition limits and had the mechanicat properties shown on the face of this sheet.

This test report shall not be repraduced except in full, without the written approvat of tha Quality Depariment, No alteration,
addition or other change is authorized to be made to this certificale. The recording of false, ficlitious , of otherwise fraudulent
statements or entries on this certificate by any recipient may be punished as a felony under applicable law.

Arconic

DAVENPORY 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 *1190477 000Co 1000880839-1 DP-80839-01-1
tem .
P.0O. No./Govt Contract No. __ Customer Arconic Item

M49362604 Ln#: 001

Page 2 of 2

Par:
R et o AL
Reob Woodalt Tercence Thom
Dyector ot Manufacturing Davenport Works Quality Assurance Man:
CQR: 0252111.2 -Specification Limits (cont.) -----e-mocomcnnnnn
Lot: 581583 - Mechanical, Physical, Metallography,
No-»> uTs TYS ELAD
Tmpr Dir Test KS1 KSI CT
O Longitudinal 4 44 26.2 20
44 .2 26.5 18.7
44 .9 27.4 19.6
44 .9 26.4 20.8
Cast Number Chemical - OES S1 FE CuU MN MG CR
H3512028 Actuals 0.09 0.20 0.03 0.58 4.4 0.09

Quantometer Results -

ZN T
0. L8

TW METALS-CINCINN G041145142R02

SED

i PP n—-‘

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
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WESTERN FORGE & FLANGE CO.

687 COUNTY ROAD 2201
CLEVELAND, TX 77327 E oam
PH (281) 727-7000 FAX (281) 727-7062 G35 1

CERTIFIED MATERIAL TEST REPORT

CERTIFIED IAW EN10204 3.1 (MADE IN USA)

TO: CHART ENERGY & CHEMICALS INC. WFF SO NO: 31143-1

PO: 3467773 HEAT NO: ESF1421A

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

QTY - ITEM DESCRIPTICN

1 10” 300# WN RF 125/250RMS

D 572
594" WALL; DWGH 16200074-328 _ {\.) -0 13-%.)
 —————

TYPE CuU FE Si MN MG ZN AL CR TI
ALUM 6061 23 18 .59 .03 .95 <.01 Bal .06 010
MILL
HEAT NO. YIELD .2% OFF-PSI TENSILE-PSI %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 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 ABOYE PURCHASE ORDER AND REFERENCED SPECIFICATIONS..

IEVIEWED o

REY

Begrz waws ‘.‘fd }— 3 e / r
Mm 5 ‘3*!'55'.‘45 W - - }
03/10/2017 An L v (4
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
fraudulent statements or entries on this document may be punishable as felony under federal statutes.




VV ESTERN FORGE & FLANGE CO.

687 COUNTY RGAD 2201
CLEVELAND, TX 77327 A aiean
PH (281) 727-7000 FAX (281) 727-7062 Ui 1ol

CERTIFIED MATERIAL TEST REPORT

CERTIFIED IAW EN10204 3.1 (MADE IN USA)

TO: CHART ENERGY & CHEMICALS INC. WFF SO NO: 31143-2

PC: 3467773 HEAT NO: ESF1421A

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

QTY iTEM DESCRIPTION

1 12 300# WN RF 125/250RMS

/»h“"\-.-._
688" WALL; DWG# 16200074-332 (W ~uE )

TYPE CU FE Si MN MG ZN AL CR Ti
ALUM 6061 23 18 59 .03 25 <.01 Bal .06 010
MILL
HEAT NO. YIELD .2% OFF-PSI TENSILE-PSI %ELONG | % RED AREA | HARDNESS | GRAIN SIZE (ASTM)
ESF1421A 41,620 45,920 18.6 64 HRB

- NO WELDING PERFORMED OGN THE FCRGINGS OF THIS ORDER.

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

- THE FORGINGS ON THIS ORDER CON¥ORM TO THE SPECIFIED DIMENSIONAL REQUIREMENTS.

- MATERIAL MANUFACTURED 1AW 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..

TSI AT T
REVIEWED

. | L% ? ‘L) .
MAL 15 q;% Y k ome. Ky
03/10/2017 ‘

DATE : ROSE KAY, QUALITY ASSURANCE ASSISTANT
WESTERN FORGE & FLANGE CO.

This document shall not be reproduced, except in fuil, without written approval of Western Forge & Flange. The recording of false, fictitious or
fraudulent statements or entries on this document may be punishable as felony under federal statutes.




‘VESTERN FORGE & FLANGE CQ.

687 COUNTY ROAD 2201
CLEVELAND, TX 77327 4\/3_ 1547
PH (281) 727-7000 FAX (281) 727-7062 / '

CERTIFIED MATERJIAL TEST REPORT

CERTIFIED IAW EN10204 3.1 (MADE IN USA)

TO: CHART ENERGY & CHEMICALS INC. WFF SO NO: 31143-3

PO: 3467773 HEAT NQG: ESM0293A

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

QTY ITEM DESCRIPTION

1 4” 600# WN RF 125/250RMS

P e tm—“t
337" WALL; DWGH# 16200074-616 (NS
w

TYPE CU FE St MN MG ZN AL CR TI
ALUM 6061 L 18 58 02 83 .00 Bal .07 01
WVEELL
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 PHASES OF MANUFACTURE AND SHIPMENT.

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

- MATERIAL MANUFACTURED IAW WFF QA PROGRAM QMS-WF(8-10.

- 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..
i"*_" 3“""‘ nrpﬂna r;-msvrm

1 ‘ Pm t 1
%ﬁm ‘%Lé/ ¥ rnw “‘.’ ¢ Pwze &’47

s o
A 15 201/ Ueoroe ey
03/10/2017 /
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
fraudulent statements or entries on this document may be punishable as felony under federal statutes,




WESTERN FORGE & FLANGE CO.

687 COUNTY ROAD 2201

CLEVELAND, TX 77327 AP
PH (281) 727-7000 FAX (281) 727-7062 34547

CERTIFIED MATERIAL TEST REPORT

CERTIFIED 1AW EN10204 3.1 (MADE IN USA)

TO: CHART ENERGY & CHEMICALS INC. WEFF SO NO: 31143-4

PC: 3467773 HEAT NO: ESF1421A

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

QTY iTEM DESCRIPTION

2 6” 600# WN RF 125/250RMS

N
4327 WALL; DWG# 16200074-620 (\)- WV LE)
LTS ——

TYPE CU FE S1 MN MG ZN AL CR TI
ALUMG061 | .23 18 .59 .03 .95 <.01 Bal .06 010
MILL :
HEAT NO. YIELD 2% OFF-PSI TENSILE-PSI %ELONG | % RED AREA | HARDNESS | GRAIN SIZE (ASTM
ESF1421A 41,620 45,920 18.6 64 HRB

- NO WELDING PERFORMED ON THE FORGINGS OF THIS CRDER.

- 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 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..

5lﬁfl;_ [Euli © “: :‘m W ] E
REVIEWED )
i“ 5 , '1! 1 @”
o017 AR 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
fraudulent statements or entries on this document may be punishable as felony under federal statutes.




VV ESTERN FORGE & FLANGE CO.

687 COUNTY ROAD 2201
CLEVELAND, TX 77327 éZ\/ 3549
PH (281) 727-7000 FAX (281) 727-7062

CERTIFIED MATERIAL TEST REPORT

CERTIFIED IAW ENi06204 3.1 (MADE IN USA)

TO: CHBARTENERGY & CHEMICALS INC. WFF SO NO: 31143-5

PO: 3467773 HEAT NO: ESF1421A

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

QTY ITEM DESCRIPTION

1 8” 6004 WN RF 125/250RMS

A A TS -
500" WALL; DWG# 16200074-623  { \~i-W1'1-¥. )
R —

S

TYPE CU FE SI MN MG M AL CR T1
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 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 ABOYE PURCHASE ORDER AND REFERENCED SPECIFICATIONS.,

¢ : 52
T b & T EZ:“ Yoo UV e, PR Ay
E K g:—'t” ‘%iéié e ‘_g"‘f S waney EJ k} {1’
03/10/2017
DATE Mgl 15 201y 4, ROSE KAY, QUALITY ASSURANCE ASSISTANT

WESTERN FORGE & FLANGE CO.

This documenti shall not be reproduced, except in full, without written approval of Western Forge & Flange. The recording of false, fictitious or

fraudulent statements or entries on this document may be punishable as felony under federal statutes,




National Board Number: 9432

FORM U-1 MANUFACTURER’S DATA REPORT FOR PRESSURE VESSELS
As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIll, 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 RUSSELL. LLC.

(Name and address of Purchaser)

3. Location of installation UNKNOWN
(Name and address)
4. Type: VERT. HEAT EXCHANGER 2968.1-1
- (Horizontal, vertical, or sphere) (Tank, separator, jkt. vessel, heat exch., etc.) {Manufacturer’s serial number)
16925A REV. J 9432 2017
(CRN) (Drawing number) (National Board Number) (Year built)
5. ASME Code, Section VIII, 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 Fianges 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 | Knuckie | 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 D 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)]

Date: S- ‘-ZJ "Z Z
Date: _$//2/77

Mfg. Representative: m

|7

Authorized Inspector:

(07/13)



National Board Number: 9432
FORM U-1 (Cont’d)

Items 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 Flange Nom. Corr. Material Nozzle Flange (Insp. Open.)
AIN 1 8.625 N/A | SB2415083 N/A 0.500 N/A N/A UW-16.1(a) N/A N/A
A OUT,BIN 2 6.625 " " " 0.432 " " " " "
B OUT 1 4.500 . * " 0.337 " " " " "
CIN 1 10.750 " " " 0.594 " " " " "
COouT 1 12.750 " " " 0.687 " " " " "
20. Supports: Skirt NO Lugs __ N/A Legs __ N/A  Others ANGLES (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: _MULT| 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: M Date: 5>/2~ ~/ Z

5’_/_/2.££2

Authorized Inspector: Date:

(07/13)



National Board Number: 9432
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 S- “R-17 Name Chart Energy & Chemicais, Inc. Signed
4 (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
{//0/20/7 , 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 VIii, Division 1. By sngmng 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 57/1,/ 28/ Signed O\.cué /%M Commissions /1/1? /5055

(Adthorized 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 VIii, 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 VIII, Division 1. The described vessel was inspected and subjected to a

hydrostatic test of
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 Signed Commissions
(Authorized Inspector) [National Board (incl. endorsements)]

(07/13)




National Board Number: 9432
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 VIIl, 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 2968.1-1
(Horizontal, vertical, or sphere) (Tank, separator, heat exch., etc.) (Manufacturer’s serial number)
16925A REV. J 9432 2017
(CRN) (Drawing number) (National Board number) (Year built)
9./ 11. Working/test conditions: Working Temp. +150 °F Max -320 °F Min.
(All Streams/Chgrrkers horizontally tested)
Stream/Chamber MAWP (P.S.1.) Hydro.r Combination
Test Pressure (P.S.1.)
AB 1100 1210
Cc 400 440
22. (a) Heat Exchanger for ETHANE/LPG RECOVERY Service:
(b) Parting Sheets: Material _ SB-209-3003 Nominal Thickness 0.079 Width 36.00 Length 288.00
(c) Outside Sheets: Material _SB-209-3003 Nominal Thickness 0.250 Width 36.00 Length 288.00
(d) Core Joints: Type: __VACUUM __ Brazed Longitudinal Length 288.00 Girth Length 36.00 Height 22.60
Side/End Bars: Material __SB-221-3003 Nominal Width 1.50/2.75
(e) Fins: Material SB-209-3003
(f) Headers (Half Cylinders) (g9) 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
AIN, AOUT,BIN 3 8.625 SB2095083 | 0.750 | FLAT 1.000 SB2095083 N/A N/A
B OUT 1 4,500 " 0.375 " 0.625 " " "
CIN 1 14.000 " 0.500 [MITER 0.500 " " "
couT 1 16.000 " 0.500 i 0.500 " " "
(h) Nozzle Permanent End Closures
Stream/Purpose Diameter Nominal Headers, Ends, End Bracing and
(Inlet, Outlet, Drain, etc.) No. or Size Type Material |Thickness Nozzle Permanent End Closures
Attached by Welding

(i) Remarks: _BUTT WELD PORTION OF C-OUT HEADER/MITERED END PIECE WAS SPOT RADIOGRAPHED.

JANUARY 6, 2019

Certificate of Authorization: Type 'y No. 20,954 Expires
o,
Date 6 '/2"{ 7 Name Chart Energy & Chemicals, Inc. Signed 7
! (Manufacturer) (R&presentative)
Date 5,// 2/20/>  Name 6% /M Commission AR IS5
[National Board (incl. endorsements)]

YAuthorized Inspector)

(07/13)



,,,,, Chart Energy & Chemicals, Inc.
Inspection & Test Report

Stacking & Brazing (Cores < 100 Layers)

Cell 4
Sales Order# 294 8. /-1 Module # Manufacturing # /4 962\5' /<
Operation Instruction Date & W/H Points
Operator Inspector Int & Date
Clock # Initials
1. STACKING ASSEMBLY WI19-040-002
[ Layer & W110-02 N A
2 Layer A\ WI10-02 -3 \F TO
Layer WI10-02
Layer WI110-02
Layer WI110-02
. Layer WI10-02
Layer Wi10-02
Layer Wwi10-02
Layer WI10-02
Layer WI10-02
Primary Stacking & Squareness WI110-02 02@5 C{S / oan 70 /,W”/f‘}//

Compression & Dimensional Record

Braze Core (signed by heat off operator) Date /-7 ,lg %
Fixture Removal / Dimensional After Brazing Date o - 1 ;7 L

April 2016

T
i



2968.1-1

Header Inspection Log

Sales Order # 2968.1-1
Header Stream Header I%nd Nozzle Misc.. In Process and Final Insp. ).(-_Ray A.l. Review
Assy. ver o Body Piece Material " Initials & |X-Ray #| .
Identification Trace Initials & Dates Initials & Date
Item # Trace Trace Trace Date
L JA 4/26/17
6302 A-IN S659C S649C T139C - ——
KL 4/26/17 JA 4/26/17
6303 A-OUT S659C S$649C T095C
FINAL OK MB 4/26/2017 JA 4/26/17
6304 B-IN S659C S649C | T095C
T
FINAL OK MB 4/26/2017 JA 4/26117
6305 B-OUT S651C S644C T924C —
KL 42817 JA 4/28/17
6306 C-IN S658C 8658C T479C
KL 4S0NT CMP 5/1/2017
6307 C-OUT S658C S$658C T919C JJ5.1.17 B739

Page 1 of 1



3/15/2017

Chart Energy & Chemicals, Inc.
La Crosse WI

Post Braze
Inspection and Test Report

National Board Number:

432

Job Number/Serial Number 2968 1-1
Drawing Number: 1 6925A

Mfg. Number: 16925B

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

QC Review and approval of ITR: Mp
Date: - ix-17

Al:
Date: ,:}[L%ZL,L

A A
General Documentation
QC _ Date Authorized Date
Inspection Inspector
P o g 5
Nameplate Verification Mg S6-17 K gp $00/79

2968.1-1



Cell 6 tion and Test Report

- /2017
-~ General Operations :
. Emp #  Date - __Date__ Al Init & Date
Centerline Layout TEIES 19A1-178 : T : P
Weld and Inspect Port Posting A4y osx (S--17
Header Fit-up and Inspection
=
<
L 3\.@‘? §
' o/ L »
Header 25 & %
S
3 §

_A-n

A-Out

B-In

B-Out

C-In

C-Out

A.l Notes:

2968.1-1



Cell 6 :ction and Test Report

5/2017

Flange/Piping Fit-up and Inspection per B31.3 Par 344.7
(Welder Stamp & Date Required)

,g{:"\ S S o S /&9 o S
& O . KX @.Q o S NN <& 3 2 o O
Header $8s& ﬁ@q}\@@ﬁ\b@‘ﬁz’g\g} R ‘g?q?'? S’QQ"\O-?\'Z"\\O&D:*Q:;
SEVF ) o /6 £/5 ST LL SEIE RTINS
1 ; g :
i Jgl T 190 190 ey N 19/yp i WLT7E
N : ., Yy ,
nou |G ol far o ad Al Wb &
o | ‘ ,
B-In %/ 5,31\7 /}[ /// /l’/ //[ b H: 3 ’ E
so