
UOP RUSSELL LLC
Tulsa, Oklahoma

JOB NO: DATE:
CLIENT: BY:
SUBJECT:

N/A ft2
 4929 MBTU/hr

SERVICE: TAG NO:

P.O./S.O.#

FLUID CIRCULATED:

FLUID FLOW: lb/hr

FLUID DUTY: MBTU/hr

STREAM NO: 150 152 41 178 150 152 41 178

IN OUT IN OUT IN OUT IN OUT

FLOWRATE: lb/hr 0 19460 0 0 0 18210 0 0

DENSITY: lb/ft3 26.35 26.51

MOLECULAR WEIGHT: 31.83 32.52

SPECIFIC HEAT: BTU/lb-°F 0.7347 0.7299

THERMAL COND: BTU/hr.ft.°F 0.0530 0.0527

VISCOSITY: Cp 0.0749 0.0759

FLOWRATE: lb/hr 70880 51420 76058 76058 74970 56760 90754 90754

DENSITY: lb/ft3 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/lb-°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 73.5

INLET PRESSURE: psia

CORRECTED MTD: °F

UA BTU/hr-°F

ALLOW. PRESS. DROP: psi

FOULING RESISTANCE: BTU/ft2-°F

DESIGN TEMPERATURE: °F

DESIGN PRESSURE: psig

MDMT @ PRESSURE °F / psig

CALC PRESSURE DROP: psi

PLATE / FIN MAT'L:

SIZE: inch 8" 6" ----- 12"

TYPE / RATING: 600# RF 600# RF ----- 300# RF

MATERIAL:

TOTAL NO. OF CORES: 1 in series 1 in parallel 1

SHIPPING WEIGHT: 12,500 lbs LENGTH: 288" HEIGHT: 22.94" WIDTH: 36"

SUPPORT TYPE: INSULATION THICKNESS: 3.5" C

 (4) Stacked with E-206

JRG 7/14/11 JRG 7/14/11 SHP 2/14/14

Inlet Gas

70880

7/14/11
JRG

LIQUID

VAPOR

4929  

E-201

Combined with E-206

Gas / Gas Exchanger

Inlet Gas

4707

SURFACE AREA:

J-447
UOP Russell
60 MMscfd Cryo Plant

PLATE FIN EXCHANGER
TOTAL DUTY:

Side Bar Angle

-200 @ 400

ISSUED FOR

Residue Gas

90754

 

 (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.

76058 74970

Aluminum

14.2

1100

0.0005

150

885

443,600 (1,001,000)  

0.0005

150

 (3) Minimum core stack height is preferred.

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

Aluminum Aluminum

Aluminum

5

10.61

Residue Gas

ENGINEER/DATE

DIMENSIONS

NOTES

AREVISION

347,100 (1,001,000)

5

 

180

 

885

5.5 5.2 6.1

Purchase

NO. OF ASSEMBLIES:

1

NOZZLES

4.6

RFQ

0

Revised

5 5

MECHANICAL DESIGN

400

-200 @ 1100

PROCESS DESIGN

0.00050.0005

Off Design - C2 Rejection

210
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UOP RUSSELL LLC
Tulsa, Oklahoma

JOB NO: DATE:
CLIENT: BY:
SUBJECT:

N/A ft2
 4215 MBTU/hr

SERVICE: TAG NO:

P.O./S.O.#

FLUID CIRCULATED:

FLUID FLOW: lb/hr

FLUID DUTY: MBTU/hr

STREAM NO: 159Y 160 175 41 159 160 175 41

IN OUT IN OUT IN OUT IN OUT

FLOWRATE: lb/hr 3271 25397 0 0 0 23579 0 0

DENSITY: lb/ft3 25.41 25.27 21.02

MOLECULAR WEIGHT: 28.10 19.70 19.84

SPECIFIC HEAT: BTU/lb-°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

FLOWRATE: lb/hr 22126 0 76058 76058 23579 0 90754 90754

DENSITY: lb/ft3 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/lb-°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

CORRECTED MTD: °F

UA BTU/hr-°F

ALLOW. PRESS. DROP: psi

FOULING RESISTANCE: BTU/ft2-°F

DESIGN TEMPERATURE: °F

DESIGN PRESSURE: psig

MDMT @ PRESSURE °F / psig

CALC PRESSURE DROP: psi

PLATE / FIN MAT'L:

SIZE: inch 6" 4" 10" -----

TYPE / RATING: 600# RF 600# RF 300# RF -----

MATERIAL:

TOTAL NO. OF CORES: 1 in series 1 in parallel 1

SHIPPING WEIGHT: 12,500 lbs LENGTH: 288" HEIGHT: 22.94" WIDTH: 36"

SUPPORT TYPE: INSULATION THICKNESS: 3.5" C

 (4) Stacked with E-201

JRG 7/14/11 JRG 7/14/11 SHP 2/14/14

V-402 Ovhd

25397

7/14/11
JRG

LIQUID

VAPOR

4215  

E-206

Combined with E-201

Demethanizer Reflux Condenser

V-402 Ovhd

3631

SURFACE AREA:

J-447
UOP Russell
60 MMscfd Cryo Plant

PLATE FIN EXCHANGER
TOTAL DUTY:

Side Bar Angle

-200 @ 400

ISSUED FOR

Residue Gas

90754

 

 (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.

76058 23579

Aluminum

17.82

1100

0.0005

150

865

335,400 (490,000)  

0.0005

150

 (3) Minimum core stack height is preferred.

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

Aluminum Aluminum

Aluminum

5

10.83

Residue Gas

ENGINEER/DATE

DIMENSIONS

NOTES

AREVISION

236,600 (490,000)

5

 

185

 

860

5.5 0.8 6.1

Purchase

NO. OF ASSEMBLIES:

1

NOZZLES

0.8

RFQ

0

Revised

5 5

MECHANICAL DESIGN

400

-200 @ 1100

PROCESS DESIGN

0.00050.0005

Off Design - C2 Rejection

215
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UOP Russell, LLC 

Final Documentation 
P.O.# 4500748690 
Item # E-201-206 

Chart S.O. # 2968.1-1 

INDEX 

Contents 

Material Certificates & Traceability 

Manufacturer's Data Reports (U-1/U-4 Forms) 

Inspection and Test Reports 

Hydrostatic I Pneumatic Test Charts 

Nameplate Copies 

Liquid Penetrant Test Report 

As-Built Dimensional Report 

Chart IOM Manual 



HEAT EXCHANGER MATERIAL TRACEABILITY 

SALES ORDER NO. 2968.1-1 DRWG. NO. 16925A 

Nozzles: 
Purpose Dia. Material Nozzle Thk. 

or Size Norn. 
A OUT & BIN 6.625 SB-241-5083 0.432 

AIN 8.625 SB-241-5083 0.500 
CIN 10.750 SB-241-5083 0.594 

COUT 12.750 SB-241-5083 0.687 
BOUT 4.500 SB-241-5083 0.337 

Headers: 
Purpose Material Norn. 

Thk. 
BOUT SB-209-5083 0.375 

C IN&OUT SB-209-5083 0.500 
A IN&OUT & B IN SB-209-5083 0.750 

End Pieces: 
Purpose Material Norn. 

Thk. 
BOUT SB-209-5083 0.625 

A IN&OUT & B IN SB-209-5083 1.000 
C IN&OUT SB-209-5083 0.500 

Fittings: 
Purpose Description ASTM or 

ASME Code 
CIN 6061 10" 300# FLANGE B247 

GOUT 6061 12" 300# FLANGE B247 
BOUT 60614"600# FLANGE B247 

A OUT & BIN 6061 6" 600# FLANGE B247 
A IN&OUT & B IN 6061 8" 600# FLANGE B247 

THE MATERIAL CERTIFICATION USED IN THE FABRICATION OF THE CORE OF THE ABOVE 
ASSEMBLY CONTAINS RESTRICTED INFORMATION. 

Trace 
Code 

T095C 
T139C 
T479C 
T919C 
T924C 

Trace 
Code 

S651C 
S658C 
S659C 

Trace 
Code 

S644C 
S649C 
S658C 

Trace 
Code 

W673E 
W674E 
W675E 
W676E 
W677E 

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. 

Traci A. Leis 
Documentation Coordinator 

PAGE 1 of 1 



~ ·~ 
AbnahmeprOfzeuqnis 3.1 - DIN EN 10204:2005 @ALUnna~ 

Insoection Certificate 3.1 - DIN EN 10204:2005 I Certificat de Receotion 3.1- DIN EN 10204:2005 
Kunde: TW Metals (MN) Zeugnisnummer: 611/15 
Oient: 

Produkt: 
Product/ Produit: 

Soezlfikation: 
Spedffcation: 

Werkstoff: 
Alloy/Alliaqe: 

Abmessung 
Size I Dimension 

Kennzeichnung 
Marklng/Marquage: 

Cert No. : /No. du certificat: 

14600 James Rd. Bestellnummer: M 49332643 

MN 55374 Rogers USA Order No./ No. de commande 

Rohre nahtlos gepresst ALUnna Auftraasbest.-Nr.: 56721/100 
Tubes seemless extroded I ALUnna Conf.-No •. / conf. de commande: 

A.SME SB 241 / ASME SB 241 - M 2013 Section 11, Part B; -J 
5083 

6,625 INCH 
51857 

Zustand: 
Temper/Etat 

x 5,761 INCH x 0,432 INCH x 20,000 FEET 

0 

\) ~\ 13'1 J._ ~ l!\ 

\.$ 33~ -(f~q5~~) 
4v~i.13l~ .. 

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 

Lieferung pcs. · tbs Country of Manufacture: Germany 
Delivered Material/ Material dellvre: 19 3 7 54 

1. Chemische Analyse Chemical Analysis/ analyse chimique 

Charge/ min. r -- ! . 0,40 l -- ··4,0 . T--o:·os T-· --· -:---·- ,---·-- -, - . ----~ i- S-i · -- --·-Fe.. i · - - -c~ · ·M~ ·· ; ···Mg. --:--·er ··1 Zn : Ti -_ T_P_b - -:--Zr -Bi ·1 ·-s;;- · NIT" Na- . 

Cast No. max. j o,40 i o,'.? ___ , ____ O~l? _ -- --~~~ --]__ 4,? -·~--?·~~ __ L .. o_.2s J __ ~~-~~---'------· l __ _ L __ ____ ___ :. _ __ __ _ _i 

* 334s-111s -- ---T 0,253 . . i~s2 --1 ~,()"73_ ~--~s~~L~~~fo '.-~-o~-~-7.~ · - - -~~?.~~--;- ·o'.0·2·6J _ ~,oo·~~ - L~,0057J.~:0003 [~;~~~~j~~~~~-~~~~001-
Hvdrogen content: 0,15 ccm/100 g Al Elements without indication < 0,01 % country of melt manufacturer: Germany 

32os;1s . o,24a i o,329 _L 0:063- ~--o,541r4:63~-~=~~os4 --;;044 ·: o~3_o ~~~2_I~,01os] ~,oo~j~'..~~~;-~~50 ~~:~~~ 
Hydrogen content: 0, 17 ccm/ 100 g Al Elements without indication < 0,01 % 

Products are in accordance with applicable RoHS 

Corrosion Protection Brayco 300 

....-~~~~~~~~~~~~~~~--. 

FAR BAA: 
DFARS BAA; 
FAR TAA: 

Cannot certify compliance 
Complies 
Cannot certify compliance 

country of melt manufacturer: Germany 

TW r~ETAtsc.4~ 
T E~ 

E Pl 
S JUN 0 8 2015 O; 
l .. ~ r.~ ,. ' 

l_ACCL:P ~~ 

Ergebnis der Es wird bestatigt, daB das Material geprutt wurde und den Vereinbarungen bei der Bestellannahme entspricht 

PrfJfungen: We confirm that the material has been tested and applies to the agreements made on receipt of the order 

rest results: Nous confirmons que le materiel a ete controlee et correspond avec les conventions faites a la reception de la commande 

Resultats: 

23.04.2015 

Zertlfizlert nach DIN EN ISO 9001:2008 und DIN EN 9100:2009 
gOltlg bis 2016·11·10 

Zertiflkat- Register- Nr.: 001959 QMOB; 001959 ASH 09·1 
Aluminiurnwerk Unna AG, Uelzener Weg 36, 59425 Unna, Germany 

Electronically Generated Certificate - Valid without signature 

released by 

Kt>nig 



~ ~:~ 
Abnahmeprufzeµqnis 3.1 - DIN El\/ 10204~·2005 _@ ALUnna ~ 

Insf)ection Certificate 3.1 - DIN EN 10204:2005 I Certificat de Receotion 3.1~ DIN EN 10204:2005 
Kunde: TW Metals (MN) (~"'es r' .?':' Zeugnlsnummer.· 611/15 
Client: _..:_ \J lZ> ":::.; Cert No.:/ No. du certificat: 

14600 James Rd. Bestel/nummer: M 49332643 

Kennzeichnv.ng 
Marking/Marquage: 

l..ieferung 

MN 55374 Rogers USA Order No./ No. de commande 

ALUnna Auttragsbest.~Nr: 56721/ 100 
ALUnna Order Conf. No.: 

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 

Country of Manuf~cture: Germany 
Delivered Material/ Material delivre: 

pcs. 

19 

lbs 

3754 

2. Mechanische Eigenschaften Mechanical Properties/ Valeurs Mecaniques 
- . ·- ·-·· - -! · ·· -~--·--- ·- - - ~- - .. - · -· · 

~'.?ngali~ J A :~ngati~~- i--~~~~--J----~st No. Anforderungen 
f 

Requirements I 

ASME SB 241 

1 
2 
3 
4 
5 
6 

~-

tensile 
(Rm) ksi 

39,0 

I 
l 

.. s!~~--- --.. l 
45,385 
45,385 
45,820 
44,950 
45,385 
46,110 

--, 

yield 
(Rp0,2) ksi 

16,0 

·---·---·-! 

25,520 
24,360 
24,505 
24,360 
24,215 
26,535 

14,o I 

16;0 
16,0 
18,0 
18,0 
18,0 
19,0 

irt/-111 
t~l4/t< 

3205 - 11 pcs. 

3348-1 - 8 pcs. 

Ergebnis der Es wird bestatigt, daB das Material gepruft wurde und den Vereinbarungen bei der Bestellannahrne entspricht 
Priifungen: We confirm that the material has been tested and applies to the agreements made on receipt of the order 

rest results: Nous confirmons Que le materiel a ete controlee et correspond avec les convenoons faites a la reception de la commande 

Resu/tats: 

23.04.2015 

Zertifiziert nach DIN EN 150 9001:2008 und DIN EN 9100:2009 
gultig bis 2016-11-10 

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

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

Electronically Generated Certificate - Val id without signature 

released by 

Konig 



~,,, 

~ '~ 
AbnahmeorOfzeµqnis 3.1 - DIN t7v 10204:2005 _@ALUnna~ 

Insoection Certificate 3.1 ... DIN EN 10204:2005 I Certificat de ReceDtion 3.1- DIN EN 10204:2005 
Kunde: TW Metals (MN) Zeu11nisnummer: 642/16 
Client: Cert No.: I No. du certlfk:at: 

14600 James Rd. Se-~e!lnummer: M 493509292 
MN 5537'4 Rogers USA Order No./ No. de commande 

Produkt: Rohre nahtlos gepresst ALUtma Atdl:raosbest.-Nr.: 60783/100 
Product/ Produit: Tubes se~mless extnlded 

ASME SB 241fASMES8241 - M 2013 Seetion 11, Part S; - V 
AWnna Conf. ·No.:/ conf. de <:omlT1ilnde: 

Saezifikatlon: 
Specification: 

Werkstoff: 
AHoy/Alllage: 

Abmessung 
SiZe /Dimension 

Kennzelchnung 
Marking/Marquage: 

5083 ZUstand: 0 
Temper/Bal 

8,625 lNOi x 7,625 INCH x 0,500 INCH x 20,000 FEET 

51856 

ALUnna • Cert No. 6't2/16 • 5083 - 0 ·cast No. 4838 • ASME • SB 241 (2013 )·8.625"00 X O.SOO" Wall • 8,000 SOIBO-Al,.Unna Order 
COnf No. 60783/100 - l • CPB 300 

Ueferung pcs. tbs Country of Manufactu~: Germany 
Dellvered Material I Material delivre: 8 2308 

1. Chemische Analyse Chemical Analysis/ analyse chimique 

Charge/ min. -- : 0·40;··· .4 0 -t~os .. ~, -- .J ··--· ··- j I H ' ; ···--j---' 

,-- ... Si , .. -- Fe ' ·:·· "'cu i Mn ) Mg . --c;:--··· z~--; -n ---rpj) ,-z;--:--m I sO I Ni 1-Na 

Cast No. max.;_ o,40 __ ~, o,~~ . o,~--- ;,~ __ L__ __ 4:~---._i~s .. l 0,25 __ j ___ ~,15 ! __ _ ·----' __ . __ J..__ . L __ J __ _ 

4838/16 ---~=-~~16~ J~o,_3o9J_~o.ts~C~~~7·2 · -~ 4,4~~-:~-~~,082 -~-~0,029 ·r · o~<>~? J a:oo~- - ~-o,0023To.oo~.001~ o.~~-~001 
Hydrogen content: 0,12 ccm/100 g Al Elements without indication < 0,01 % country of melt manufacturer: Germany 

Products are in accordance with applicable ... R_o_H_s _____________ __, 
FAR BAA: Cannot certify compliance 
OFARS SAA: Complies 
FAR TM: Cannot certify compliance 

COrrDSIOn Protection Brayco 300 

F~ E-· O'w \ II F\/\/ I== r1 ' - v ~ ~- ~ l' ~._.-'I 

AUG 2 5 2015 ~ lfU 
A 1-=- c..y; 8/"' ("-1• 

w~~ 
9'-!-16 

Ergcbnis der 
PriifungtHJ: 

Test results: 

Es wird best:atlgt, da6 das Material gepruft wurde und den Vereinbarungen bei der Bestellannahme entspri ht TW METALS ~ 
We confirm that the material has been tested and applies to the agreements made on receipt of the order ~ l 
Nous conflrmons que le materiel a ete controlee et correspond avec les conventions fa!tes a la reception de la comman as JUL 0 8 20W o 

T A 
Resultats: 

19.05.201& 

Zertlflziert nach DrN EN ISO 9001:2008 und DIN EN 9100:2009 
giiltlg bis 2016·11-10 

Zertifikat· Reglster- Nr.: 001959 QM08; 001959 ASH 09-1 
A!uminiumwerk Unna AG, Uelzener Weg 36, 59425 Unna, Germany 

Electronically Generated Certificate - Valid without signature 

T 
ACCEPTEt> BY s 

released by 

Hollmann 



. ,. .. 
·' 

/)::... Jt;1J 
• ' ~ . !~.~ 

Abnahmeprilfzeuqnis 3.1 - DIN EN 10204:2005 _© ALUnna~ 
Insoedion Certificate 3.1 -DIN EN 10204:2005 I Certificatde Receotion 3.1- DIN EN 10204:2005 

Kunde: TW Metals (MN) zeuonisnummer: 642/16 
Oient: Cert No.: I No. du certlflcat: 

Bestellnummer: M 493509292 14600 James Rd. 
MN 55374 Rogers USA Order No./ No. de commande 

Atunna Auftragsbest.-Nr: 60783/100 
ALUnna Order Cont.No.: 

Kenn2eichnung 
Marldn9/Marquage: 

ALUnna - Cert No. 642/16 - 5083 - 0 -cast No. '4838 - ASME • SB 241 (2013 )-8.625"00 x o.soo· Wall - 8,000 SCHBO-ALUnna Order 
cont No. 60783/100 - 1 - CPS 300 

Ueferung 
Delivered Material/ Material dellvre: 

pcs. 

8 

2. Mechanisch~ f!g~!!_?ChgfJ~n -·-· ... 
Anforderungen 
Requirements 

ASMESB 241 

1 
2 
3 

tensile 
(Rm) ksi 

44,817 
45,107 
45,397 

o~. 
A'o 

yield 
(Rp0,2) ksf 

16,0 

20,740 
22,626 
21,031 

~ "° ~,, 
-- ·-~---~-..L.---··· ·- - . ·-----····-· · 

AUG 2 5 2016 4u 

lbs 

2308 
Country of Manufacture: Germany 

Mechanical Properties/ Valeurs Mecaniques 

elongation 
2" % 

14,0 

23,0 
22,0 
22,0 

elongation 
A o/o 

Hardness 
HB 

·- - - -·-·-·----.-..----! 

I 
I 

. I 
I ' ·····-----'------_J --· -----_ _[_ - -

cast No. 

~838 

Ergebnis der Es wird bestatigt, daB das Material geprUft wurde und den Vereinbarungen bel der Bestellannahme entspricht 

Prlifungen: 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 ete controlee et correspond avec les conventions faites a la receptio:i de la commande 

Resultats: 

19.05.2016 

Zertffizlert nach DIN EN ISO 9001:2008 und OIN Et~ 9100:2009 
giiltig bis 2016·11-10 

Zertifikat- Register- Nr.: 001959 QM08; 001959 ASH 09·1 
Aluminiumweri<: Unna AG, Uelzener Weg 36, 59425 Unna, Germany 

Electronlcaily Generated Certificate - Valid without signature 

released by 

Hollmann 
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,~ n 
'J.flJJnaliltl1c~tJriilze~qnis 3.1 - DlN EN 10204:2005 JQr ALUnnag 

1taSP~/Of1· (l(!ttificfqte'/J • .1 - /JIN EN 10.204.:lfJOS l cettlficat de Receatian :J..J .. DIN EN 10204:2005 
1(1itilJs: i)N-Metafa Zetiflnls11amm.er: 1090/12 
dmfit:. t:_ert fJo.i J JJa. du ¢editic;Jt! · 

:t4&oo James Rd. Best(f!Jlnummer: M 492BDt96 
. MN 5537~ Rogers USA OrderNo. /No. de.commalide 

Pftldukt; '\ ""''''"ral1HoS gepresst AL(Jnnl!l AUl'ti'aaGbeilt.-IVf.: 46984/100 
PrCi(/.Uct:/Prodtilt: .. Tuoes·Sf:Mmlessextrl.lded ALUn/111 COtit:·No.:f cont de Comtnilnde;· 
S:kiilklilfan: ASME SS 241; • ,,.------

.}$pedilfcili/QiV 

weik-stoff.: 
Alloy/Al//f!ge/ 
Abm$$ung 
Size/ Ofmenslon 

5083 

10r750 JNCH 
51850 

Zllstlfnd: 
Temper/Hat 

>: 9,S62 INCH x: 0.,594 lNCH X·8~800 FEET 

Products are in accordance With apPiicable RoMS 
l""'F .... A ..... R ...... a,...'A-A-, -~C-~ri-. n-o-ro'""'e""'"rttt'!"'.v-c-om-. ---pt-ia-nc_e ___ _ 

DF.'ARS SAA: Complles 
FAf.i TAA: _ Canriot..cerllfy com:ptiance 

J~N 22 201~ 
Ck~L 

0 

T 
TW M'BTALS· Ft 

E e· P 
S OCT 0 9 2012 o. 

A~e··.~.:,··! 
MWV ,PWJl;WY 0 

~ ltrgepnfjder Es wlrd bestBtlgt, daB das Material geprUft: wurde urid den Vereiribarungen bel der Bestellannahme 
t; Piilfungen: entspridlt 

Test results: 
R~fi/$ts: 

merg~dtd 

""' 03 .. 09.2012 

We conffrm that the material has been tested and applles to the agreements made on receipt of the order 
Nous ctinfirmons· Q(Je le materiel a ete -controlee et correspond avec les c:onvenlloriS faltes a la reception de la commande 

zertlfl?lert nacti DIN EN !SO 900i:iooe Unti OlN fN 9100:2003 
{iultJ.gb.ttU-Oi3"U·10 

zerttflkat• Rl!:gfstet" Nt .:. 00t9S9 QMOB'~ 001959 A.~R 
,&,\ _ -:(,v. A LUnn:a 

Aluminiurnwerk Unna AG, Uelzener Weg 36, 59425 Unna; Germany 
Abnah~eauftragtet 



! ....... -----·----·--~· • ·-··-· -••"' 

, .,, -:.~·j 

Ji:.\ ;,' 

'Abna.hmeprufzeuqnis J_ J - DIN EN 10204:2005 ~)~ AlUTinaL 
InspectlonCertificate.J. .. t - DIN EN 10204:2(105 I Cettifit:atde Reception 3.1- DIN EN 1'0204:2005 

Kup!l//e: TW Metals zeuJ/ltJSnt!mmer: 1090/12 
Olen(: Cer.t No.: /No. do rertific.at: 

14600 James Rd. Be$ltJIJ111Jmmsn fv1492801-96 
MN 55·174 Rogers USA Order Na./ No; ~ rommande 

AUJnna Atiftl".agsbest;.,..Nr: 46984/100 
ALU11M Order Conf:No.: 

l<~n~ICl1m:mg 
Flarkfi!.!J/M11rqwge: 

CERT;N0.1090/12 • ALUnna - 5083 - 0 - CAST NO ...... - ASME SB.i4i • 10.75'1 OD x 0.59'4" WAU... • 10.000 SCH 80 -
ALUNNA ORDER CONF.NO. 46984/100-1 - CPS 300-

i:teferu11g pcs. lbs 

5355 
Country of Manufacture: Genn~ny 

Def.iv.ered Material I Material delivre: 27 

?· !!~£t!i!J}(s~he Eig_ensr;}aftel}_, _ _, ____ Mechanical Properties I V~leurs Mecal}_!_CfUes_......._.., 

! ~:::: I __ (il~~~--l ~~t%_ ~ ~;:J ~st No. [ 

! ! 39,0 i 16,o / 14,o j ' I 
f==~~==-··=+=-=~=:l===~=~ 
1 ~ :~.:~;~ ;~:;:~ 

1

1 ~~:6 ; I · 1'4./~q ~pcs. : 
3 46,400 21,s9s : 1s,o · I 
4 46;400 21, 750 j is,o I 
5 45,3"85 21,.460 . 18,0 i 
6 ~6r9so 2.2,040 1 1a,o 

1

1 

7 44,515 20,880 1 20,0 1· 

8 44,515 20,445 jl· 22,0 

i 
I I 
1 l 

R$VIEWED 1 

J~2· 2 20! •. ,14 { J- ! I · \J : i· <JJf ; I 
' I r I a. ,/ I -----i---------. 
! r ! l I' ft", I ~METALS R 
l l j . I I' ! T i 6 ;....·--·--··-··· .. -~.~ ........... -.. --,. ..... -----·-·--·--.......... _. ___ --.. ··---·----·--·-..... ·----···--··· .. ····· .... ··----~--- .. e··-·'-·---.--~~·~-.. ~---b --! 

OK FOR PED-.31< l-Z.l--\~ ~ ·.ocT 
6 giu~. - ~ ' 

ACC~Sfs 

E.,rglfbn/$ dt:r Es wlrd bestatlgt, daB das Material geprUft wurde und den Verelnbarungen bel der 6estellannah:rtle 
Priifungen: eritsprlcht 

Test results: 
ResufliJts: 

mergardtri 

03.·M.2012 

we. conn rm that the material has been tssted and applies \ti. the agreements made on receipt of the order 
Nous co-nfirmons que le materiel a ete controlee et correspond ave<: les conventions faites a ta reception de la comm.ande 

"°'- 2.ertlfi:z:iert nach DIN ~Jrf b~g~~~~~-~ DIN tN 9100!2003 /~t All: I 
~ Zertlf;kat- R.eglsmr- Hr.; 001959 QMOS.; 0019$9 ASH _'~'fi...-...;;..-'v"""· n ...... """'11...;;..3 ______ _ 

Aluminiumwerk UnM AG, Uefzener Weg 36, 5942.S Unna, Germany 
Abnahmebea uftragter 



Werk 800n 
Friedrich-Wo"ler Sir 2 
53117 Bonn 
Tel. : 0228 1 558·2376 
Fax. : 0228 ! 558-2784 

Aleris Extruded Products Germany GmbH 

CHART ENERGY AND 
CHEMICALS, INC. 

2191 WARD AVENUE 

USA LA CROSSE WI 54601 
Bernhard 
Mueller/ALERIS@ALERIS;richard.lalande@aleris.com 

Produktbeschreibung-Oescription of Product-Descripfion de produit 

PIPE, EXTR., SES 4-1.87/ASME SB 241/ANSI H35.1/.2 
EN AW 5083 H112 
323917 KG/M 45.43 

DIA. 323.9 x 17.48 MM (PIPE 12 NPS .687W) 
LENGTH: 5499.1 MM {216 .5") 

PrGl·Nr. Chargen-Nr. 
Identification No Cast No. 

No Coulee·N° 
Sollwerte 

Values 
Valoors 

01/125762 

0 111 25839 

01 /1 25848 

Oi /i 25840 

Oi /1 25841 

01 /1 25841 

01 /1 25841 

01 /1 25857 

01 /1 25857 

01 /1 25850 

01 /1 25850 

Rp0,2 
ksi 

16 

24,4 

26,5 

24,3 

26,7 

24,2 

24,9 

26,4 

25,5 

25,9 

25,3 

26,i 

Am 
ksi 

39 

43,1 

43,8 

40,3 

42,9 

43,6 

42,5 

43,4 

42,6 

43,0 

42,8 

43,7 

AbnahmeprOfzeugnis otNEN 10204-3.1 ~ 
Inspection Certificate I Certif~a t de Re~eption ______ ___J 

Nummer 
No. 

No 

Unser Auftrag 
Our Confirmation 

Nolt• Confirmation 

lhre Beste/lung 
Vour Oraer 1 ~nl no. 

Vo1n> crctre 

Sachbearbeiter 
Ssles Canrsct 

Compo tent 

Herstellungs- Nr.(FA) 
Factory no. 

Pnhr4"1t1fr;n n111J11f1TJ 

LS00155202-001 O 

15116572-0020 Lieferung vom 
Of/du 14.12.12 

3093260 dated 26 .. 06.2012 

Herr B. Muller 

Pr: 48 x 371587-00 

---------------------~·¥~-

Pk: 48 x 371587-00 

Uefermenge I Quantity I Qantite 

11 .752,0 Kg 

48 piece 

Lertarogk. Bemerlcungen 
Notes 

Rem~rques 

Ac 
% 

12,0 

28,2 

23,0 

25,0 

24,8 

28,8 

24,8 

25,8 

26,2 

23,8 

27,8 

26,0 

HB MS/m 

ASME SB 24 i .j 

• 

' 

. SS Si 
% Fe % Cu % Mn % Mg % Cr % Zn % Ti % % % 

01/i 25839 

01/1 25840 

Oi/1 25762 

01/1 25857 

01/1 25850 

Oi/125841 

0,40 

o.oo 

0,20 

0,18 

0,17 

0,21 

0,15 

0,16 

0,40 

0,00 

0,29 

0,30 

0,29 

0,27 

0,33 

0,33 

0,10 

0,00 

0,03 

0,02 

0,03 

0,04 

0,04 

0,03 

1,00 

0,40 

0,75 

0,70 

0,74 

0,74 

0,77 

0,74 

4,90. 

4,00 

4,59 

4,60 

4,6'1 

4,53 

4,66 

4,66 

0,25 0,25 0,15 

0,05 0,00 0,00 

O,Q7 o,01' 0,01 

0,08 0,04 0,02 

0,08 O,o7 0,02 

0,09 0,08 0,02 

0,08 0,03 0,02 

0,08 ~ ............ _o_,0_2 ___ ~...._~...__~~~-
·----...._._~~~----~~~~~~~~~~~-0:~._,,.__WJ 

~- r--·· \ ~ •: ?',;cl ,,. ; if".,'. r ~ . s. Jost 
,.....,.Y•"''"- 0

}.:·
1·--- l1 nl<'l!';il', I e / • L't Wktff "f /E rt 

t'; ~ ..... ~., lt'f l. ~.....,...., \;· J :,:iQJ:., ~· v;." • _ . • . .5 e1 .er er s o pru ung xpe 

~ ',. , ··. , ," ·.··"-· ·,·i.·',:,: . .-.-... ~,- dv aeS~meJ \//Urde elektrornsch erste1i1 und ist ohne Unterschrifl und Stempel gullig. ~ t / Als rech:hch verbind!ich isl nur das in Bonn hinterlegle Original zu betrachten! 
19. 12.12 ~··4.;o.y'~4 b· · l. ...,._, ~ '·· L . Tnis document was rail;ed aulomatlcally andvalidwllhplll signature artd stamp. 

r The original is tiled in Bonn and can 'oe sllown on request 
Bonn, den 

hxk01 



~ ."'· 
· AbnahmeprOfzeu.qnis 3.1 - DIN EN 10204:2005 _@_ ALUnnal 

/nsoection Certificate 3.1 - DIN EN 10204:2005 I Certificatde Receotion J.1- ·01N EN 10204:2005 
Kunde: TW Metals Zeugnisnummer: 901/ 14 
Oient: Cert No.:/ No. du certlficat: 

14600 James Rd. Beste/lnummer: M 49318224 
MN 55374 Rogers USA Order No. /No. de commande 

Produkt: Rohre nahtlos gepresst ALVnna Auftraasbest.-Nr.: 53815/100 
Produd I Produit: 

Soezifikation: 
Specification: 

Werkstoff: 
Alloy/Alliage: 

Abmessung 
Size/ Dimension 

Kennzeichnung 
Marking/MarQuage: 

Tubes seamless extruded ALUnna Conf. ·No.:/ conf. de ccmm;mde: 
ASME SB 241 / ASME SB 241 - M 2013 Section II, Part B; • 

~\rJJ~gJ,.~ 

~ 
5083 zustand: 

Temper/ftct 
0 

4,500 INCH 
51837 

x 3,826 INCH x 0,337 INCH x 20,000 FEET 

v' ~ 
ALUnna • cert No. 901/14 - 5083 • 0 - cast No. 1876. ASME SB 241 (2013) • 4.500" 00 x 0.337" Wall • 4.000 SCH 80 - ALUnna 
Order Conf. No. 53815/100-1-CPB 300 

Lieferung pcs. lbs 
Country of Manufacture: Germany 

Delivered Material/ Material delivre: 16 1638 

1. Chemische Analyse Chemical Analysis/ analyse chimique Other elements 
each max. 0,05 %, total 0,15 ~ 

Si Fe Cu Mn Mg Cr Zn Ti Pb Zr Bi Sn Nl 

Charge/ min. 0,40 4,0 o,os 
Cast No. max. 0;40 0,40 0,10 1,0 4,9 0,25 0,25 0,15 

11676/14 0,265 0,325 0,054 0,562 4,623 0,070 0;016 0,025 0,001 0,0085 0,0003 0,0014 0,0001 

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

. _ _ ·- e.tQ.C!ucts;areJn a~prdance wJth.applicabler-R_o_H_s __ ....___. ...... .__~ ..... -~.-.-··-.-...... _.._ . ._. __ __,_ 
FAR BAA: Cannot certify compliance 
DFARS BAA: Complies 
FAR TAA: . Cannot certify compliance 

Corrosion Protect1on Brayco 300 

Ok FQ.R PEO .:s1< ,; ... n-1s 

T TWMETALS 

E 

R 
E 
p 

S SEP 0 5 2014 o 
T ~R 

ACCEP BY~ 

Ergebnis der Es wird bestatigt, da8 das Material gepri.ift wurde und den Vereinbarungen bei der Bestellannahme 
Priifungen: entspricht 

Test results: 

Resultats: 

mergardtri 

24.07.2014 

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 ete controlee et correspond avec les conventions faites a la r on de la 

Zertlflzlert nach DIN EN ISO 9001 :2008 und DIN EN 9100:2009 
gultig bis 2016-11-10 

Zertlflkat- RE?Qlster• Nr.: 001959 QM08; 001959 ASH 09-l 

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



t AbnahmeorUfzeu.qnis 3.1 - DIN EN 10204:2005 i®iAtunnal 
fns1Jection Certificate 3.1 - DIN EN 10204:2005 I Certificat de Receotion 3.1- DIN EN 10204:2005 

Kunde: TW Metals ,qn;,itM Zeugnisnummer: 901/14 
Client: ~-, ti+'\~ Cert No.:/ No. du certinc:at· 

Kennzeichnung 
Marl<ing/Marquage: 

14600 James Rd. Bestellnummer: M 49318224 
MN 55374 Rogers USA Order No./ No. de commande 

AtUnna Aultragsbest.-Nr: 53815/100 
ALVnna Order Cont.No.: 

ALUnna - cert No. 901/14 - 5083 - 0 - cast No. 1876 • ASME SB 241 (2013}. 4.Soo· OD x 0.337" Wall • 4.000 SCH 80. ALUnna 
Order Cont. No. 53815/100-1-CPB 300 

Lieferung 
Delivered Material/ M"terial delivre: 

pcs. 

16 

lbs 

1638 
Country of Manufacture: Germany 

2. Mechanische Eigenschaften Mechanical Properties/ Valeurs Mecaniques 

Anforderungen tensile yield elongation elongation Hardness 

Requirements (Rm) ksi (Rp0,2) ksi 2" % A % HB 

ASME SS 241 
39,0 16,0 14,0 
51,0 

1 39,730 18,125 21,0 
2 41,615 21,315 20,0 
3 43,210 22,330 19,0 

-- - - - ·-

TWMETALS R 
T E 
E P 
~ SEP 05 ;:J 

ACCEPTErfevs 

Ergebnis der Es wird bestatigt, da13 das Material gepruft wurde und den Vereinbarungen bei der Bestellannahme 
Priifungen: entspricht 

Test results: 
Resuttats: 

mergardtri 

24.07.2014 

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 ete controlee et correspond avec les conventions faites a ta rerPDJ:iAA-f'ff>.-1.a 

.'<IP. 
Zertlflzlert nacti DIN EN ISO 9001:2008 und DIN EN 9100:2009 

gOltlg bis 2016-lHO 
Zertlfikat- Register· Nr.: 001959 QM08; 001959 ASH 09·1 

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

-- . 



ceRTIFifil INSPECTION REPORT Arconic DAVENPORT WORKS 4679 State Street Bettendorf, IA 52722 
Ship From: 

3079585 0 
w., hereby certify lhal lhe material covered bl' tllis certiticate has been inspected wrth , anclh&s bnn round \o meet11le 
IJtiplicable t'9(11.1irements dffcrit:led therein, induding any speclftcatioos forming a part l>f ltle llesCl'iption and that Gamples 
repr'9$en1ative of the rnaterial rne.t lhe composition limits .and had the mechanical ptopertin shown on 1he face of lhis sheet. Shio Date B.L. No. Jnvoic(!N_o.._ Arc.o.nkNo. ~. 
Thfs test report shall not be reproduced except In fUh, wilhout the written approval of the Quality Department. No alteratiOl'I , 
8ddihon or other change is authorized to be made to th~s C6rtiftea1e. The ~ding of false, fid.itious , or othet'Nise fraudU!ent 
statements or elltries on this certiftea\e by any m:ipient may be punished as a felony under a;iplicable law. 
p·ar: 

~016-11-29 11125395 
Item 

P.O. No./Govt Contract No. 

00000 

Customer 
1000864455-1 

Arconic Item 

M493 5 9332 Ln# : 001 TW METALS-EXTON G041147946R01 

~cl /JnJJ( <~~ Vl \)' 11\ t'\ ~.J.\ \{'~\ 

Page 1 of 2 ($-lD~ISJ 
Item Description 
0.375 IN TK (+.020 -.020 ) X 60.0 IN W (+ . 375 -

403~~'1 Ship To: TW METALS INC 
14600 JAMES RD 
ROGERS 55374 MN 0.000) X 144.0 IN LN (+.5 -0.0) CAT X 11452 (N) A/T 5083- . / 

0 STORAGE TANK & CRYOGENIC PLATE MlLL FINISH 11452. ASME-SB- V 
209 REV 15 EXC MRK ASTMB209 REV 14 EN10204 REV 
2004 ((MARKED)) NOT INTERLEAVED MAX 
GROSS SKID WGT: 4500 LB QUAN TOL +/-40 % 
CQR 0254443 REV 01 CUST REQ 16-11-
27 * * * W/E 16 - 12-03 *** 

Num Package Ticket Lot Weight Quantity UOM Inspector Clock Numbers 
------- - -- ---- - --- ------- ----- -- ... -- - -- ·-- ---------·- ---------- -------------------------- ----

1 307833 499611 4100 13 PC 47274 47029 
2 307913 4 99611 4092 13 PC 47274 47029 
3 307955 4 99611 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,: 0254 443 . 1 

Tmpr Dir 
0 Longitudinal 

Specification Limits - --- -- -- --- --- -- - - - - -- - -- -- - --- - - - ---- -------- - - - - - ---- - - -----------------

UTS 
KSI 

Max 51 . 0 
~in 4 0 . 0 

TYS 
KS! 
2 9_0 
18.0 

EL4D 
PCT 

16 

Other Other 
Chemical Composition SI FE cu . MN MG CR ZN TI Each 'rotal Aluminum 

Alloy 5083 
Max 
Min 

0 . 40 0.40 0.10 1.0 4 . 9 0.25 0.25 0.15 0 . 05 0.15 

' -, ~ - - I . tl- ,. . . • .. -,... ... -0-S,, ."I i'"""-· "'\. .w. V ,, .... .,,.,, "-' · ~ 
~.,.., ..t> F" If "'""""' . ·. ; ~ ~ ~ .. ,~ l?w· ·~ \J h·- ·; l ~ r,,_ L-1 

MAR 01201? ~ 

0.40 4.0 0.05 REMAIN 

~'~ 
~J1)11 

~ 
3 .. fb ~ r 7 O;( FOR PE:) 

RIVERDALE, IA -

DP-64455-01-1 

TWMETALS 
R 

T E 

: DEC 0 5 10'6 ~ 
T R 

T 
ACCEPTED BY s 



CERTIFIED INSPECTION REPORT Arconic DAVENPORT WORKS 4879 State Street Bettendorf, IA 52722 
W& hereby certify Iha! rtie materiel covered by this certificate has been in&~ted wi!l'I. and has been found to mee1 the 
appliQable r;aquiremems ®sctibed therein. induding any specificaoons fonning a pal'f of tho description and that sample$ 
representative or the material met ttie composition limlls and had the mechanlcal properties Sl"lown on 11"1e face or this s"8e1. 

This test report shaU nol be reproduced excepl in f\JI. without !tie written approval of the Quality Department No alteration, 
additi<:m or olher etlange 1s 3Utholized to be maoe to this cer1iflcate. The recording of false, flciltious , or othetWise freiudu!ent 
statements or entries on tl'>is certificate by any rncipiel'lt may be punished as a felooy und~r app•cable raw. 
p@f 

~J.~ 
Rob Woodal 

Direclor ol Manufacturtmi Davenoort Works 

c: ·-~)~ 

Ternnce Thom 
Quality ASsuranee Manager 

Ship From: 
3079585 0 
Shio Date B.L. No. ln~oJce N~ Arconic No. 

2016-11-29 11125395 
ltem 

P.O. No./Govt Contract No. 
M49359332 Lnlt: 001 

00000 

Customer 
1000864455-1 

Arconic Item 

TW METALS-EXTON G041147946R01 

G-~5EJ 
Page 2 of 2 

- Specification Limits (cont.) ---------------------------------- - --------------------------------

RIVERDALE,IA . 

DP-64455-01-1 

CQR : 0 2 S 4 4 4 3 . 1 
Lot~ 499611 - Mechanical, Physical, Metallography, Quantometer Results - - ---------- - ------ - ---- - --------------- - -- --- - - -

No-> UTS TYS EL4D 
Di r Test KSI KSI PCT Tmpr 

0 Longitudinal 4 44 . 9 24.1 24 . 9 

Cast Number 
H34310H: 

Chemical - OES 
Actuals 

SI 
0.1 0 

45 . 3 23.9 23.8 
44.8 24.2 24.9 
45 .1 23.9 25 . 6 

FE 
0 . 19 

cu 
0.02 

MN MG CR 
0 . 65 4.5 0 . 09 

ZN 
0.15 

TI 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 . l(a)]; it was manufactured in the United States 

R~' ' I r ... ~~ ,,,,r""::~r~ 
. L .. , \f t:,. " ~ C_. "-1. 

MAR o 1 2011 4v 
~\ '1114 
~1 1 f n ;2/~ 

s--16' -r 7 
o:-: :;:- , "': ~·~· 

!"":_:.~'.) 



'¢; ·:w g, ftk"C- ff t :WW:-~4 !## I :.~ ~ .z 

.· ·!';;:~~:·:~ .. ~tJ.:\. ·;#~~ .· ~ . - -- ·11 
CERTIFIED INSPECTION REPORT Ar.conic DAVENPORT WORKS 4879 State Street Bettendorf, tA 52722 

Ship From: RIVERDALE, IA . 
3069646 0 

We h&1eby ~ify thot me matGJi.nl covere-11 by lhi.11 tertitieat1t haa l><iM irt$pee8d wilh, ond has been lriu"d to mesl Ole 
ac:iplicabl$ r&qu~~1tnlt demibad lhtwcrin. including .In'( 1pecificulio"l rorming It pllt'I or IM description Md Iha! sample~ 
repfegen\ative ot the matetial met IM oomp0silion limit• and had the mechanieal propertiu :tho,.,,., on the face of this shoet. Shin Date_ B.L. No. __ ---1.nYIDce NQ,____~rconic~o. ~ ~' 
This last repM sh.ell not t>e t«P'oduced except in luff, without the wrillan approve! of lhe Quality Department. No llllermiOn, 
fld.dilJOr. or olhGr c.hanoe is r.uthofized to be madQ to lhis wrtifcca10. The rlKQfd~ ol false. fictitious • or oth&rwiso ffavduklnl 
ttttte~nts e< 9(11rin on ltli!! cerlif!C8la by eoy r9';jpient may be puni:sh&d es e f9lony IJf'ldet eptiricable law. 

2016-11-12 11109589 00000 100085907?-l DP-59077-1 

Par. 

~rl,~ 
Rob 't\<bOOa n 

Dire<;lor of Mllt"IUfBC1LrillQ OevenPOrt Worf<s 

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

Num Package Ticket _________ ___ __ ... 

1 3 04 752 
2 304?71 
3 304835 

Lot 
------ ·---- ----
482701 
482701 
482701 

Notes for CQR: 0~54253.1 
CERTIFICATE 3 . 1 AS IN EN10204 . 

Hem 
P.O. No./Govt Contract No. Customer Arconic Item 

M49358184 Ln#: 001 TW M8TALS-ROGERS G04114772SR01 
~~r:-J;;-_, 
··.4_~~~ 

Tarrance Thom 
Qvelitv Assurance Ma""""' 

Page l of 2 

Item Description 
0.5 IN TK (+.027 - .027) X 60.0 IN W {+ .3125 -

(J\l' 3L\~ ~~53 

@~~g 
4<), xi... '111. 

0.000) x 144.0 IN LN (+.5 -0 . 0} CAT x 11450 (N) A/T 5083- I 
0 STORAGE TANK &. CRYOGENIC PLATE MILL FINISH, SAWED 11450. ASME-SB- ' 

Weight 

209 REV 15 EXC MRK ASTMB209 REV 14 EN10204 
REV 2004 ((MARKED)) NOT 
INTeRLEAVED MAX GROSS SKID WGT: 5000 LB QUAN TOL +/-
40 \ CQR 0254251 REV 01 CUST REQ 16·11-
06 *** W/E 16-11-12 *** 

Quantity UOM Inspector Clock Numbers 
------- --- ---------- __ ,.. _..., _____ 
4556 
4555 
4155 

----- ---- -
13266 

11 
11 
10 

--- -------
32 

PC 
PC 
PC 

46819 47379 
46819 47379 
46819 47379 

CQR: 0254253.l -Specification Limits --- -- · - - -- --·-- -- -- - - -· -------- ---· ------- --- --- --- ------- -·--- - ------ - ---- - -

UTS TYS EL40 
Tmpr Dir KSI KSI PCT 
0 Longitudinal Max 5 1. 0 29.0 

Min 40 . 0 18.0 16 

Other Other 
Chemical Composition S I FE cu MN MG CR ZN TI Each Total Aluminum 

Max 0.40 0.40 0.10 1.0 ~ . 9 o.2s o.2s o.1s o.os o.~s 
Alloy 5083 Min 0.40 4 . 0 0.05 REMAIN 

T 

TWMETALS 
R 
E ~::r--o:, r-.._ 

L1y' ,... 
: NOV 1 4 2016 ~ 

r:-:.i r_ •. · _. . • \I; , .~ ' ""''l N~' ~' ...... r . ~ ~ ..... / ~- ·.· ~- ~ i 1r !\ .. .., : ~ 
'' \ G,u, ¥ c~..:-,;i lf "" ·'Ii- ~ L.;~ 

,--{~"\ 
..,,/ 

R 
T Tr 

ACCEPTED BY s 
~J :t [) ~ ;~ 'J!j'f' fi. ~ 
iitV~r;, c.., ., . .., ·~ , ' fl'-/ hf-;;{/ )h~? 

. 
,. • '° L ~ 

... .A~ .. ~ ·'· 
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CERTIFIED INSPECTION REPORT Arconic DAVENPORT WORKS 4879 State Street Bettendorf, IA 52722 
W. hereby certify lh&I tt1'fl m.ar«Nif eovcred by thi:> cef1ifK:AI~ ha• been ins~ci~ wil!i, and tuis boen found to mo;al me 
iipplicabla reqw!\,<1ments desetibed lh-<lrein, including aiiy q>oeif.Wr·MS formio11 a port of the desaiplion nod that samples 
rept''hl'lfllalivo ot 1twi motari<ll m•I the oomposiliofl limit& and had tM ml!IChanit:al pto~iGJ ~on th0 lace of this ll'IHt. 

This tetl report shall not be rep<odtx:4!d except In full, without the written approval of the Quality Oepllflment. No altetali°". 
eedition or 01he1 ch8oge is euthort2:ed 10 be ma~ lo this CAftif~le, The r&c:ording of !else, fictitious . or otheNnise fre~nt 
stel.,m$0ts or '1nlriH on this certifl(:SIG by My AJCipieot may be J)l.l'nl$hed a:s A felony ul'lder applicable law, 
Per: 

~cl..t.kidl 
Rob 'M>odell 

Oireaor Of Msnu1act1Jirio Oevenoon Wor1<s 

~~~i.:-·~TA 

Terrence Them 
Oul!llitv Auur.11nce Mitnaoer 

Ship From: 
3069646 0 
Shio Date B.L. No. _JtlYoice No. Arconic N_o. 

2016-11·12 11109589 
Item 

P.O. No./Govt Contract No. 
M49358184 Ln#: 001 

00000 

customer 

1000859077-1 
Arconic Item 

TW METALS-ROGERS G041147725R01 

Page 2 of 2 ~~ 
-Specification Limits (cont.) ·------------------------ - --------~---- --- - - -----------------------

RIVERDALE, IA . 

DP-59077-1 

CQR : 02542$3 . 1 
Lot: 1 82701 Mechanical, Physical, Metallography, Quantometer Results --~----- - ---------------------- -- ---- - ----- ------

Tmpr 
0 

Dir 
Longitudinal 

No- > UTS TYS EL4D 
Test KSI KS! PCT 
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 
H341002D 

Chemica l - OES 
Actuals 

SI 
0 .10 

FE 
0 . 21 

cu 
0.03 

MN MG 
0 . 59 4.4 

CR 
0 . 08 

ZN 
0 . 16 

TI Other Each Othe r Total 
0.02 < 0 . 05 < 0.15 

This material was melted jn the United States or a Qualifying Country [REF DFARS 225.872 . l{a)); it was manufactured in the united Stat.es 

•F""_~·- • ,,.. ,.. , .... _:' 9 !1<1'"-"_ ' _ ..... , • • '.,, '_;·_ ·=A .,,.._ ·" . . ..... t " I ' TL 1 • ~ ,. ~ t-' ., ¢ "- \ , t" ;J ·I I t ""' ~ ;~ 
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CERTIFlED INSPECTION REPORT Arconic DAVENPORT WORKS 4879 State Street Bettendorf, IA 52722 
Ship From: RIVERDALE, IA. 

3098154 0 
W9 ~.ereby cer1ify thal the materi<tl covored by lhi~ cef1iticate Ms oeen inspected w!lh, and has been found to meet 1119 
applicable requirements described !herein, including a11y specificalions forming a Part of the description and that ~amptes 
repre&e:l1ative of the material met the composition limits ano had ltle mechanrcal propenies shown on ttie lace al this sMet. Shio Date B.L. No. Inv_Qic:e !'J_Q,_____ Arcotlli:. N.o., 
This test repor1 shaW not be reproduced excep1 1n full without too written aoproval of IM. Quality Department. Na alteration, 
a<J<lihonor other ctiange is authOfize<:l 'o be made to this certificate. lhe recording ot fal$e, fiditious . or otherwise fraudulent 
statements or >entries en this certificate by any recipiEmt may be punished as a felony under apP!icable law. 

2016-12-21 11149806 
Item 

P.O. No./Govt Contract No. 

00000 

Customer 

l000870633-l 

Arconic Item 

DP-70633-01-1 

Per 
M49360367 Ln#: 001 TW METALS-ROGERS G041148244R01 

-:;u~~ 
Rob Woodan 

Director of Manulaclurit'IQ Davenport Works 

Ship To : TW METALS INC 
14600 JAMES RD 
ROGERS 55374 Mt\ 

Num Packa.ge Ticket 
---------- -----

1 312643 
2 312724 
3 312738 

Lot 
------ --- -- ---- -
524133 
524133 
524133 

Notes for CQR: 0254708 . l 
CERTIFICATE 3.1 AS IN EN10204. 

< . t'--. ~<•A-
Terrence Thom 

Quality AssurenC'! Mar.aqer 

Weight 

Page 1 of 2 

Item Description 
0 _ 7 5 IN TK ( ~- . 0 3 7 - . C 3 7) X 6 0 . 0 IN W ( -+- • 3 12 5 ·-
0. 000) X 114.0 IN LN (+.5 -0. 0) CAT X 11449 (N) A/T 5 08 3 -
0 STORAGE TANK & CRYOGENIC PLATE MILL FINISH, SAWED 1144 9. 
209 REV 15 EXC MRK ASTMB209 REV 14 EN10204 
REV 2004 ((MARKED)) NOT 
INTERLEAVED MAX GROSS SKID WGT: 4500 LB QUAN TOL +/-
30 \ CQR 0254708 REV 01 CUST REQ 16-12-
18 *** W/E 16-12-24 *** 

Quantity UOM Inspector Clock Numbers 
- -- -- - --- ---------- ---- -- - -- -
3782 6 
3780 6 
18cn 3 ____ __ .... ., _ 

- ---·-· 
9454 1 5 

PC 
PC 
PC 

47372 
47372 
47372 

r~I\ 3~;1~tis3 
,,,-:~~.~~ 

(S,~tF1-~ 
cpv13·~~1 

ASME -SB- vi 

CQR : 02 54708. l -Specification Limits ------ - - - -- - --- -- ---- ----- - - -- -- - - -- ------ - ---- - - - - --- - -- -- · ------- --- -- -

Trnpr 
0 

Dir 
Longitudinal 

Chemical Composition 

Alloy 5083 

UTS 
KSI 

Max 51 _0 
Min 40 . 0 

TYS 
KSI 
29.0 
18 . 0 

EMD 
PCT 

16 

Other Other 

Max 
Min 

SI FE cu MN MG CR ZN Tl Each 
0 . 40 0.40 0_10 1.0 4.9 0_25 0.25 0.15 o.os 

0.40 4 _0 0.05 

Total Aluminum 
O. lS 

REMAIN 

i ~ " t " I '• , . /4 ,~ ,, ~ R,.''"" ·.- "l. ' I .;..· ... •1 {\'.· "!'?-'' .... ~'I'. ·-- , rl,.r l_, i I (' • '\i f i, .... ~ i'J 
!1 l_ '.'-·.iit>·• ~ ~ ·• 14) \'... , • l •= '.icV 
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t:," ..-:, 
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CERTIFIED INSPECTION REPORT Ar onic DAVENPORT WORKS 4879 State Street Bettendorf. IA 52722 
Ship From: 

0 
Wa h';reby cert;ry that tM material covered by this eortmcale Ms been inspec1ed with. and has been found to rneel the 
applicable requ;"'men!s desCllhed therein, including any specifications forming a part of the description and that &amples 
representative of the. material me( !he composition !1mit~ and had lhc mechanical properties $hown on the lace Qf lhls sheet . 

3098154 
Shio Date B.L. No._ Invoke No. Arconic No. 

This lest repOft shaW not be reprodoced except 1n full, w1thout the written approval of the Quality Department No alt&ration. 
add1t1on or other change is autliorized lo be made t::i \his cenificate. The recording of raise. fictitious . or olherwise fraudulent 
sta1ements or entries on this cel1if1ca11i by any ret:ipient may be punished as a feJony under applieable taw. 
f'et 

~c{~ 
RobWcodall 

Director l)f ManufactunnQ Davenport W orJc:s 

,.~~._ 

fcrre!Y...a Thom 
Quali\y AssL.lfar..ce MM!l<lilr 

2016-12-21 11"149806 
Item 

P.O. No./Govt Contract No. 
M49360J67 Ln# : 001 

Page 2 of 2 

00000 

Customer 

1000870633-1 

Arconic Item 

TW METALS-ROGERS G041148244R01 

(S-~~J .....___,_ 

CQR : 0254708.l -Specification Limits {cont . ) ----------------- - ------ - - - ----- - ---- - -- - --------------- --- -----

RIVERDALE, IA. 

DP-70633-01-1 

Lot : 524133 Mechanical, Physical, Metallography, Quantometer Resul ts - -------- - ----- -- - - ----- --- - ---- ------ - - · - -----
No-> UTS TYS EL4D 

Ttnpr Dir Test KSI KS I PCT 
O Longitudinal J 42.6 21.5 28.3 

Cast ~umber 
l-!3410010 

Chemical 
Actuals 

OES SJ 
0.10 

42.1 ?.1.2 29.1 
42 21 30.2 

fE 
0 . 21 

CU MN MG 
0.05 0 . 56 4 .5 

CR 
0.08 

ZN 
0.14 

TI Other Each Other Total 
0.02 < 0 . 05 < 0.15 

This material was melted in the United St.ates or a Qualifying Country {REF DFARS 225 . 872.l(a)]; it was manufactured in the United States 

~c. ~:t t'-.t :o•a. .1\ 
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~~rlFIED ~NSPECTtON REPORT l·coa Inc .. DAVENPORT WORKS 4879 State Street Bettendorf, IA 52722 
Ship From: 

2S9'7343 0 
W. h1treby OOl'tll'y lhoet U1e IN)!er181 eo119r~ by 1hls teftileato M<> b4'9n inspected with, and hes been found to "*' the 
applicable r&qulr&MMt& de&crlbed therein, indudi1'19 ·llnf specifkations fomm1g a ~Of the c»1ctipttoo and that S8n'lp!M 
rei)resoot&tive o1 IM m11tenll! me1 !he compo!liticrl ll~r and hed the med'lanical pttlfl«tt" shQ!M1 on 1he fac;e ol 1hrs sheet. Ship Date B.I.i...,.No. Invoice No Alcoa No. ltmi 
This te11t ref>Of1 !hall not be reproduc.ed except in M. without ttlO written approval Of the Quelity DepettrMnt. No alteration, 
addition or olher dlooga is authorized to b4 ~IO thie certlrlcate. Th& recotdi"ll of ff1b11. fld!tloua , or othefW!se fr~ 
stst~(lflls or tlf'lriea on this certificate by any rocipient may be punished as a felony undor A>ppllcablo law. 

2016-03-24 10706315 00000 1000790411-1 

Pee 

~~tJnL~ 
RobWood8.4 

Director of M1'l lufadurinQ Dl!ll9!'ll)Oft Worb. 

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

Num Package Ticket Lot 

P.O. No./Govt ContractNil. Customer Alcoa Item 

M-49346511 Ln# : 001 TW METALS-ROGERS G0-411444.37R01 

~ 
T oo-eoce Them 

Quality A8$U'8ll(e Manl.l:Qe. 

Page 1 of 2 

Item Description 
0.625 IN TK (+.027 - . 027) X 60 . 0 IN W (+ .3125 -
D.000} X 144.0 IN LN (+.5 -0,0) CAT X 1 1453 (N} A/T 508 3-
0 STORAGE TANK & CRYOGENIC PLATE MILL FINISH, I 
SAWED 11453. ANSIH35 .2 REV 2013 ASME-SB-209 \ 
REV 15 EXC MRK ASTMB209 REV 14 BN1020~ 
REV 2004 ((MARKED)) NOT INTERLEAVED MAX 
GROSS SKID WGT: 6000 LB QUAN TOL +/-30 \ 
CQR 02 5 1524 REV 01 CUST REQ 16 - 03-
20 ~ ** W/E 16-03 - 26 *** 

Weight Quantity UOM Inspector Clock Numbers 
------------- -- ---- ----------- ----------

____ ..., _____ 
---------- ------ ------ --- --- --------- ---

l 235491 71714:2 
2 235582 717142 
3 235584. 717142 
4 235626 717142 
5 235651 717142 

No tes for CQR: 0251524 . l 
CERT I FICATE 3.1 AS IN EN10204 . 

5295 
5299 
5297 
s2n 
1587 

... ---- --- --
22775 

lO PC 4 7042 47396 
10 PC 41042 47396 
10 l,>C 47042 47396 
10 PC 47042 47396 
3 PC 47042 47396 
- ... -- -- -- - ·-
4 3 

CQR : 0 2 51 52 4 . l -Specificati on Limits ------- --- ---------------------------- - --- - ---------- - -- - -- - - -- - -- -- -- - - - - -

Tmpr Dir 
0 Longitudinal 

UTS 
KSI 

Max 51. O 
Min 40.0 

TYS 
KSI 
29.0 
lB.O 

EL4D 
PCT 

16 

q ~t,:' : ~ f::~\f\f r.::: rJ··'. 
~ •-.. · J V J r , . ...,, \A ~-, L ..,.. !\, 

F ~'"O ·f\ ') '!'ifl 4 
~:i) 'U ~ Lb 5 4 . ,/ ; 

/"\, ~ 

#/~ 
}-}-(1 

/').;£ :? l/1 ~10 7 

Oi·~ t-·o,-, .~,....D . ' \· ,= 

RIVERDALE, IA . 

DP-90411-01-1 

T'N ME'fAtS 
A 

T E 

: APR 0 8 ?n15 ~ 
T . JW\~R 
Accernov·~ 



CERflFIED INSPECTION REPORT Alcoa Inc .. DAVENPORT WORKS 4879 State Street Bettendorf, IA 52722 
Ship Prom: 

2897343 0 
We 001'eby certly that tr.e m•IG!'lal ~ by lhl• cert;ne,.t• Mt been lnep&cied With. BTlCI hei be<>n fOlM\d to !'l'MIEll ll>a 
applia-.ble requiremerits ~bed~. il'leludlnc;i tJ""} &pecifiCetlOns fOmling e p!lrt Of 11'18 d1m:r1p~ (lll)d that ammpje: 
repres.entslive at lhA material mot~ comp0*4t1Qn llmll1 and hoo the mecha~ ~· gtlOwn on the mce of ttiir. &heel. Shir>~Da~ B.L. No._ _JnvoiceNo. _Alcoa No_._Item 
Th\$ tut report shall Ml be ruprD<ilc&d except in full. Wi1ttout ltM Wlitten appl'Q\ial of the Quahty ~nl. No allera!Jon, 
addition or olt>er chaoge i$ aulhofi™' to !>e mrtd& to lhis certlt\eata. l ne recording of false, fictitious • oc ottl!trwise freudu~nl 
slalemen4s or enll'ie& on tllis C8!1ificala by any recipient may b8 puni~ as a felony under applicable•-· 
Ptir: 

~!J..~'t.tR 
Rob Woodal 

W0111s 

<:i-~1i(.: . 
T &rTGrlO() Thom 

\181ilY AssunillOf.I Mana 

2016-03-24 10706315 

.£.0. No./GQvtContract No. 
M49346511 Ln# : 001 

Page 2 of 2 

00000 1000790411-1. 

Customer Alcoa Item 

TW METALS-ROGERS G041144437R01 

CQR : o?. 515 2 4 . 1 - Specification Limits {cont. ) - - - - - - - - - - - - - - - - - - - - - - - - - · - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Other Other 

Chemical Composition SI 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 0 . 15 0.05 0.15 
Min 0.40 4.0 0.05 REMAIN 

RTVERDALE,IA . 

DP-90411-01-1 

Alloy 5083 
Lot: 717142 - Mechanical, Physical, Metallography, Quantoroeter Results ---------- - ----------------------- -- - - - - ----- - - - -

Tmpr 
0 

Dir 
Longitudinal 

No-> UTS TYS EL4D 
Test KSI KSI . t>CT 
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 
H3156014 

Chemical - OES SI FE 
0.22 

cu 
0.04 

MN MG CR 
0 . 09 Actuals 0.11 0.60 4.4 

ZN TI 
0.17 0.02 

This material was melted in the United Stat.es or a Qualifying Country [REF DFARS 225.872 . lla)]; it was manufactured in the United States 

:~~-~T;. t1 ~ ~511 
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CERT1FIED INSPECTION REPORT Arconic DAVENPORT WORKS 4879 State Street Bettendorf. IA 52722 
We hereby <;ertlfy that the malet1al cO\lered by this Ct"rtificate has been impected with, and Ms been found to mee1 the 
applicable reQuirftments described lher&in, includihg any specifications forming a pllf1 of the ~scr~lion arid th<\t samples 
representa1iye of the material rnet the compo$ition limits and had the mechanieal pro;iertiei; shown on the face of this sheet. 

Ship From: RIVERDALE , IA. 
3121890 0 
Ship Date B.L. No. Invoice No. Arconic No. 

This test report sh2ll nol be reproduced ex~! in fuft, without the written approval orthe Quality {)epartrnent. No alteration: 
addition or othe1 change is authOf'lzed to be made to this certificate. The recording of false, fictitioOs , or otherwise fnwdulent 
~tatements or entries on this certificate by aoy recipient may be punished as 8 felony under applicable law. 

2017-01-27 11190~77 00000 10008BOB39-1 DP-80839-01-1 

Par· 
Arconic Item 

ltem 
P.O. No./Govt Contract No. Customer 

M49362604 Ln#: 001 TW METALS - CINCINN G041145142R02 

~J.~ ct'-..~ 
Rob Woodall Terrence Thom 

Q1;'\ 3 !.\ \.::·()\ 3 \'j 5 
Dir~ctor of Manufactuting_~\l!!DQOrt Wor'~s Quali1v Assurance Mar;aQOr 

/..-;: I ',. -w 
Ship To : TW METALS INC 

14600 JA."'1ES RD 
ROGE!<S 55374 MN 

Num Package Ticket Lot Weight 

Page 1 of 2 { ~ -; ~ l.\''\ -{'-' i . ....,__,,_, ____ ,..,,.. 
tf.iJ. ·{j1 .;\ \1 Item Description 

1.0 IN TK (+.047 - . 047) X 60 . 0 IN W (+ . 31 25 -
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- V 
209 RSV 15 EXC MRK ASTMB209 REV 14 EN10204 
REV 2004 {(MARKED)) NOT 
INTERLEAVED MAX GROSS SKID WGT: 6000 LB Q:JAN TOL +/ -
40 % CQR 0252111 REV 02 CUST REQ 17 - 01-
22 * ** W/E 17-01 - 28 *** 

Quantity UOM Inspector Clock Numbers 
------ ---------

_,_ ___ _______ __ _ 
---- ------ -------- -- -- --- ------

1 325702 581583 
2 325703 581583 
3 325704 581583 

Notes for CQR: 0252111.2 
CERTIFICATE 3.1 AS IN EN10204 

3323 
4977 
4983 

----------
1.3283 

4 
6 
6 
- -

16 

PC 
PC 
PC 

-- ----

4 7431 
47431 
47431 

CQR: 0252 111. 2 -Spec ification Limits--- -- · --- - - -- - - -- - -- - - - - - - - -- - - --- - - -- - - - - - -- - - - - -- - -- - - -- ·- - - -- - - · 

Tmpr 
0 

Dir 
Longitudinal 

Chemical Composition 

.Z\lloy 5083 

Max 
Min 

Max 
Min 

UTS TYS EL40 
KSI KSI PCT 
5 1. 0 29.0 
40.0 18.0 16 

Other Other 
SI FE cu MN MG CR Z1\l' TI Each Total Aluminum 
0.40 0 . 40 0.10 1.0 4.9 0.25 0.25 0.15 0 . 05 0 .15 

0.10 1.0 0.05 REMAIN 

Q· .... ' 
rt ,i.... Ot:> 

·\ f\"::D 
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CERTIFIED INSPECTION REPORT Arconic DAVENPORT WORKS 4879 State Street Bettendorf, IA 52722 
We hereby cortify that I~ material covarfld by this certil'icate has been inspected with, ,and has boen found to mam IM 
applicable requirements descnbed theren. including any specificalions forming a part of the descripl1on and \hat sample$ 
rApres91'11ative of the material met the compo$ition limits and had 1he mecha11ical properties stiown on !he face of !his sheet. 

This. test report shall ool be reproduced except in lull, without the written appro11al of th& Quafity Oeparlmenl. No alteration. 
ad<l~i<'ln or other <;hange is euthorlzecl to be made to this certificate. The recordi1"19 of false, fictitious . or otherwise fraudulent 
statements or entries on this certificate by any rec:ipient may be punisMd a~ a felony under applicable law. 
Por: 

~J.~ 
Rob Woodall 

D!fe~tor o! Manufac!urin<~ Da11e'1vort Wo~ 

cz_ .. ~..__ 
Terronce Thom 

Oua!itv Ag;sur11nce Manooar 

Ship From: 
3121890 0 
_5_bjp __ Date B.L. No. Invoice No. Arconic No. 
2017-01-27 11190477 

Item 
P.O. No./Govt Contract No. 

M49362604 Ln# : 001 

00000 1000880839-1 

customer Arconic Item 

TW METALS-CINCINN G041145142R02 

~ 4t,.-...~~~ 

Page 2 of 2 

CQ.K : 0252111.2 -Specification Limits (cont.) --------- -----------
Lot : s 81583 Mechanical, Physical, Metallography, 

No-> UTS TYS 
TmpY 
0 

Dir 
Longitudinal 

Test KSI KSI 
4 44 26.2 

Cast Number 
HJ5120213 

Chemical - OES S I 
Actuals 0.09 

44.2 26.5 
44.9 27 . 4 
44.9 26.4 

FE 
0 .2 0 

cu 
0.03 

MN 
0 .58 

Quantometer Result s -
EL4D 

MG 
4 .4 

PCT 
20 
18.7 
19.6 
20.8 

CR 
0.09 

ZN 
0.18 

TI Other Each Other Total 
0 02 < 0.05 < 0.15 

RIVERDALE, IA. 

DP-80839-01-1 

Th is material was melted in the United States or a Qualifying Country [REF DFARS 225. 872.l(a) ) ; it was manufactured in the United States 
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ESTERN FORGE & FLANGE CO~ 
687 COUNTY ROAD 2201 
CLEVELAND, TX 77327 
PH (281) 727-7000 FAX (281 ) 727-7062 

CERTIFIED M~A.TERIAL TEST REPORT 

CERTIFIED IAW EN10204 3.1 (MADE IN USA) 

TO: CHART ENERGY & CHEMICALS INC. I WFFSONO: 
PO: 3467773 I HEAT NO: 
SPECIFICATIONS: ASTM B247-09 6061-T6 ALUMINUM 

125RMS ALL OVER PER SES 4-8.45 

QTY ITEM DESCRIPTION 
1 l O" 300# WN RF 125/250RMS 

.594" WALL; DWG# 16200074-328 CW .. \rrt3-f-) 

TYPE cu FE SI MN MG ZN AL 
ALUM 6061 .23 .l 8 .59 .03 .95 <.01 Bal 

MILJL 

I 31143-1 
I E5Fl421A 

CR TI 
.06 .010 

HEAT NO. YIELD .2% OFF-PSI TENSILE-PSI %ELONG %REDAREA HARDNESS GRAIN SIZE (ASTM) 

E5F1421A 41,620 45,920 18.6 64HRB 

- NO WELDING PERFORMED ON THE FORGINGS OF THIS ORDER. 
- MATERIAL HEREIN IS CERTIFIED FREE FRff\1 ANY FORM OF MERCCRY, RADTuM OR ALPHA PARTICLE: CONTAMINATION 

THROUGHOlJT ALL PHASES OF MANPFACTURE AND SHIPMENT. 
~ THE FORGINGS O~ THIS ORDER COJWORM TO THE SPEOFIED DI!\'IE~SIONAL REQUlREJ\IENTS. 
-MATERIAL MANUFACTURED IA\V \VFF QA PROGRAM QMS-WF08-10. 

- FORGED & HEAT TREATED BEFORE MACHINTNG. 
--~--~~~~~~~~~~~~~~~~~~~~~~~--~~ 

WE CERTIFY AND AFFIRM THAT CONTENTS OF THE REPORT ARE CORRECT ANO ACClRATE AND THAT ALL TEST RESLLTS A'ID OPERATIONS 
PERFORMED BY WESTERN FORGE OR ITS SUBCONTRACTORS ARE IN COMPLIANCE WITH THE APPLICABLE SPECIFICATIOl\S. THE MATERIAL 
DESCRIBED HEREIN MEETS ALL THE REQUIREMENTS OF ABOVE PURCHASE ORDER ANO REFERENCEU SPE:CIFICATIONS .. 

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 
fraudulrnt statements or entries on this document may be punishable as felony under federal statutes. 



.. TES TERN FORGE & FLAFGE co. 
687 COUNTY ROAD 2201 
CLEVELAND, TX 77327 
PH (281) 727-7000 FAX (281) 727-7062 

CERTIFIED MATERIAL TEST REPORT 

CERTIFIED IA W EN10204 3.1 (MADE IN USA) 

TO: CHART ENERGY & CHEMICALS !NC. I WFF SO NO: I 
PO: 3467773 I HEATNO: I 
SPECIFIC A TiONS: ASTM 8247-09 6061-T6 ALUMINUM 

125RMS ALL OVER PER SES 4-8.45 

QTY ITEM DESCRIPTION 

1 12" 300# WN RF 125/250RMS - ·--

.688" WALL; DWG# 16200074-332 tW --l;-}l 4-( 1 .......... 

TYPE cu FE Sl MN MG ZN AL 
ALUM6061 .23 .18 .59 .03 .95 <.01 Bal 

MILL 

31143-2 
E5Fl421A 

CR n 
.06 .010 

HEAT NO. YIELD .2% OFF-PSI TENSILE-PSI 0/1> ELONG %REDAREA HARDNESS GRAIN SIZE (ASTM) 

E5F1421A 41,620 45,920 18.6 64HRB 

- NO WELDING PERFORMED ON THE FORGINGS OF THIS ORDER. 
- '.\1ATERIAL HERE[~ rs CERTiFJED FREE FROM ANY FORM OF '.\1ERCl]RY, RADIUM OR ALPHA PARTICLE CONTAMINATION 

THROUGHOUT ALL PHASES OF MANUFACTURE AND SHIPMENT. 
- THE FORGINGS ON THIS ORDER CONFOR'.\'f TO THE SPECIFIED DIMENSIONAL REQUrREMENTS. 
- MATERIAL MANUFACTURED IAW WFF QA PROGRAM QMS-WF08-IO. 

- FORGED & HEAT TREATED BEFORE MACHINING. 

WE CERTIFY AND AFFIRM THAT CONTENTS OF THE REPORT ARE CORRECT AND ACCURATE AND THAT ALL TEST RESULTS A\!D OPERATIO'.\IS 
PERFORMED BY WESTERN FORGE OR ITS SUBCONTRACTORS ARE IN COMPLIANCE \VITH THE APPLICABLE SPECIFICATJO\!S. THE MATERIAL 
DESCRIBED HEREIN MEETS ALL THE REQUIREMENTS OF ABOVE PURCHASE ORDER AND REFERENCED SPH.~ IFJCATIONS .. 

~""'"- ~:- ·~ Ir. ~~Ji f r'"'"' F~ "·r< ~..... i:. / .~ F"' . . .., t ,;;. •. , ..• ·" ·.' )11 
:, \i.., ~- .. \j ;~ h•i '' ~~ ~- b. 

03110/2017 
DATE 

,,_; ........ ~ ... ·. 

{J.:~-·-
/ _j ;O:::.·--·u·· 

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. 



r~s ~.,_LIRN FORGE & FLANGE CO. 
687 COUNTY ROAD 2201 
CLEVELAND, TX 77327 
PH (281) 727-7000 FAX (281) 727-7062 

CERTIFIED MATERIAL TEST REPORT 

CERTIFIED IA W EN10204 3.1 {MADE IN USA) 

TO: CHART ENERGY & CHEMICALS INC. I WFF SO NO: 
PO: 3467773 I HEAT NO: 
SPECIFICATIONS: ASTM 8247-09 6061-T6 ALUMINUM 

125RMS ALL OVER PER SES 4-8.45 

QTY ITEM DESCRIPTION 

1 4" 600# WN RF l 25/250RMS . .r "-

.337" WALL; DWG# 16200074-616 {W-.\JY5~J 

TYPE cu FE SI MN MG ZN AL 
ALUM6061 .23 .18 .58 .02 .93 .00 Bal 

MILL 

I 31143-3 

I E5M0293A 

CR Tl 
.07 .01 

HEAT NO. YIELD .2% OFF-PSI TE~SILE-PSI %ELONG %REDAREA HARDNESS GRAIN SIZE (ASTM) 

E5M0293A 42, 190 46, 170 20.7 67HRB 

- NO WELDING PERFORMED ON THE FORGINGS OF THIS ORDER. 
- MATERIAL HEREIN IS CERTIFIED FREE FROM ANY FORM OF MERCURY, RAOHJM OR ALPHA PARTICLE CONTAMINATIOi\. 
THROUGHOUT ALL PHASES OF MANUFACTURE AND SHIPMENT. 

- THE FORGINGS ON THIS ORDER CONFORM TO THE SPECIFIED DIMENSIONAL REQlJIREMENTS. 
- MATERIAL MANUFACTUREDIAW WFF QA PROGRAM QMS-WF08-10. 

- FORGED & HEAT TREATED BEFORE MACHINING. 

WE CERTIFY AND AFFIRM THAT CONTE''ffS OF THE REPORT ARE CORRECT AND ACCURATE AND THAT ALL TESJ' RESULTS AND OPERATIONS 
PERFORMED BY WESTERN FORGE OR ITS SUBCONTRACTORS ARE IN COMPLlANCE WITH THE APPLICABLE SPECIFICATIONS. THE MATERIAL 
DESCRIBED HEREl'.'11 MEETS ALL THE REQlllRE!\·fENTS OF ABOVE PURCHASJ<: ORDER AND REFERENCED SPECIFICATIONS .. 

~': rL.r• '~ ; r r-- ~• ,·~ l •. """' r, 
: ~.~~' ,, ....... 'U' ~ii"" U.J ~, • .,..,,, . J 
~ t ~ ~ ' ~ . ..nr; Vi 1>.· Fi= 1'..,;.,. 

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.' 



7STERN FORGE & FLi\.NGE CO. 
687 COUNTY ROAD 2201 
CLEVELAND, TX 77327 
PH (281) 727-7000 FAX (281) 727-7062 

CERTIFIED l\1ATERIAL TEST PJ:PORT 

CERTIFIED iAW EN10204 3.1 (MADE IN USA) 

TO: CHART ENERGY & CHEMICALS INC. I WFFSONO: I 
PO: 3467773 I HEAT NO: I 
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 

.432" WALL; DWG# 16200074-620 (\~)., ~~ lt.{: ) 
''""' ....... __..____..... 

TYPE cu FE SJ MN MG ZN AL 
ALUM 6061 .23 .18 .59 .03 .95 <.01 Bal 

MILL 

31143-4 
E5F142JA 

CR n 
.06 .010 

HEAT NO. YIELD .2% OFF-PSI TENSILE-PSI % ELONG % RED AREA HARDNESS GRAIN SIZE (ASTM) 

E5F1421A 41,620 45,920 18.6 64HRB 

- NO WELDl~G PERFORMED ON THE FORGI'.'lGS OF THIS ORDER. 
- ;\'fATERIAL HEREIN IS CERTIFIED FREE FROM ANY FORM OF MERCt:R\', RADIUM OR ALPHA PARTICl~E CONTAMINATION 

THROUGHOUT ALL PHASES OF MANUFACTURE AND SHJPMENT. 
- THE FORGINGS ON THIS ORDER CO~FOR\1 TO THE SPECIFIED Dl\'IENSIONAL REQUREMENTS. 
- MATERIAL MANUFACTURED IA\\' WFF QA PROGRAM QMS-WF08-10. 

- FORGED & HEAT TREATED BEFORE MACHINING. 

\\'E CERTIFY AND AFFIRM THAT CONTENTS OF THE REPORT AR~: CORRECT AND ACCURATE AND THAT ALL TEST RESl:LTS AND OPERATIONS 
PERFORMED BY WESTERN FORGE OR ITS SLBCONTRACTORS ARE IN COMPLIANCE WITH THE APPLICABLE SPECIFICATIONS. THE MATERIAL 
DESCRIBED HEREIN MEETS ALL THE REQUIREMENTS OF ABOVE PLRCHASE ORDER A!'ID REFERENCED SPECIFIC;\ TIONS .. 

03/10/2017 

DATE ROSE KAY) QUALITY ASSURANCE ASS1STANT 
WESTERN FORGE & FLANGE CO. 

T hi s 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. 



I 

". /ES TERN FORGE & FLANGE co. 
687 COUNTY ROAD 2201 
CLEVELAND, TX 77327 
PH (281) 727-7000 FAX (281) 727-7062 

CERTIFIED IVIATERIAL TEST REPORT 

CERTIFIED IA W EN: 0204 3.1 (MADE ZN USA) 

TO: CHART ENERGY & CHEMICALS INC. I WFF SO NO: I 
PO: 3467773 I HEATNO: I 
SPECIFICATIONS: ASTM 8247-09 606J-T6 ALUMINUM 

125RMS ALL OVER PER SES 4-8.45 

QTY ITEM DESCRJPTION 
1 8" 600# WN RF 125/250RMS 

' 
.500" WALL; DWG# 16200074-623 ( \_~- l1{l 1 -f_) 

""-- . .-' 

TYPE cu FE SI MN MG ZN AL 
ALUM6061 .23 .18 .59 .03 .95 <.01 Bal 

MlLL 

HEAT NO. YIELD .2% OFF-PSI TENSILE-PSI %ELONG % RED AREA HARDNESS 

E5Fl421A 41,620 45,920 18.6 64HRB 

- NO WELDING PERFORMED ON THE FORGINGS OF THIS ORDER. 

31143-5 
E5F142JA 

CR T! 
.06 .010 

GRAIN SIZE (ASTM) 

- MATERJAL HEREIN IS CERTIFIED FREE FR.OM ANY FORM OF MERCURY, RADWM OR ALPHA PARTICLE CO~TAMlNATION 
THROUGHOUT ALL PHASES OF MANllFACTlJRE AND SHIPMENT. 

- THE FORGINGS ON THIS ORDER CONFORM TO THE SPECIFIED DIMENSlONAL REQlJIREMENTS. 
- MATERIAL MANUFACTURED JAW WFF QA PROGRAM Q~1S-WF08-IO. 

- FORGED & HEAT TREATED BEFORE MACHINING. 

WE CERTIFY AND AFFIRM THAT CONTENTS OF HIE REPORT ARE CORRECT AND ACCURATE ANO THAT ALL TEST RESULTS AND OPERATIONS 
PERFORMED BY WESTERN FORGE OR ITS SUBCO'ITRACTORS ARE IN COMPLIAl\'CE WITH THE APPLICABLE SPECIFICATIONS. THE MATERIAL 
DESCRIBED HEREIN MEETS ALL THE REQlJIRRME:'\TS OF ABOVE PURCHASE ORDER AND RKf'ERENO:O SPECIFICATIONS .. 

I ) 

:..~-- ........ " l __ ,l'I ~ E_,,._,,. i h· _,._., ,,~-.. ~-.. _ ( ·"··-t !·~:.:: c.;- _· 
t''-/' .. "°"' \ I s . . . " ! \; ~•M.t ') ~· \J~ <!!':1:::¥!.·-· • ·-~ 
'J. • l,.,.. ~ " -~'>Jt ,3 ·;_ li!F;ft") !_, {! 

0311012011 A 
DA rE MAR i 5 2017 l{lv RosE KA v, QUALITY AssuRANcE Ass1sTANT 

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. 



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 VIII, Division 1 

1. Manufactured and certified by ___ C=.:....:.ha=rt..:..::E~n=er:..;q..._y~&~C=.:....:.he::::m..:..:.=ica=l=s.._. =ln=c:..... _,2=-1~9'""'1-'W~a:..:rd::..,.,A~v;..;:e=n=u=e--=L=a....;::C:;.:..r=os=s=e .......... W .... I._. U=S=A---."""5-'-4=60=-1~---------
(Name and address of Manufacturer) 

2. Manufactured for ________________ ___;:U::..;O=P.__,_R=U=S=S=E=L=L._L=L=C=·--------------------
(Name and address of Purchaser) 

3. Location of installation -------------------'U __ N_..K ....... N ...... O ...... W"'""N~----------------------­
(Name and address) 

4.Type: ______ ~V=E~R~T~·---------..... H=E~A~T....;::E=X~C~H~A~N~G=E=R.......,__...,...----------"""'2=9~6~8~. 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 _____ _.....2"""'0_...1 ..... 5 ______ -----=2=3=51..:...i...::2:...:..7.-.74....._ ____ -------'-"N""'O:..:..N=E=-------
[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 Norn. 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 COD, 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 
Boltina 

Min Hub How Washer 
Location Type ID 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 NIA 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. SEE U-4 °F at SEE U-4 psi. 

(Internal) (External) (Internal) (External) 

10. Impact test ______________ .:....::N~O""'-"U..,_N.;.:.F_-..::;6=5 ____________ 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) 

Mfg. Representative: 

Authorized Inspector: 

(07/13) 

(O.D.) 

Date: 5-/). -17 
Date: ~/;~ /;2 , 

(Nominal thickness) (Number) [Type (straight or U)) 



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 Norn. Corr. Type Full, Spot, None Eff. Type Full, Spot, None Eff. Temp. Time 

Body Flanges on Shells 
Bolting 

Washer 
No. Type ID OD FlanQe 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 
BoltinQ 

Min Hub How Washer 
Location Type ID OD Flange Thk Thk Material Attached Num &Size BoltinQ Material (OD, ID, thk) Washer Material 

(a) 

(b) 

16. MAWP ---'-N""'/A'-'-- _____ at max. temp. -------_____ Min. design metal temp. ------ at ____ _ 
(Internal) (External) (Internal} (External) 

1 ~1mpaci~~---------------~N~M~-------------~~~~mpera~re~-------­
[lndicate 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 Diameter Material Nozzle Thickness Reinforcement How Attached Location 

(Inlet, Outlet, Drain, etc.) 
No. 

or Size Norn. Corr. Material Nozzle Flange (lnsp. Open.) Type Nozzle Flange 

AIN 1 8.625 NIA 582415083 N/A 0.500 NIA NIA UW-16.1(a) NIA NIA 

A OUT, BIN 2 6.625 . " . 0.432 " " 

BOUT 1 4.500 . . " 0.337 . " . 
CIN 1 10.750 " 0.594 . . . 

COUT 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: 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: ~· Date: S:-t<.-(7 
~ Date·. r;!;~!;) Authorized Inspector: ~ L...:. <-{_t _ 

(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 VIII, Division 1. 

U Certificate of Authorization No. 20 954 Expires JANUARY 6, 2019 

Date s-u-rz Name Chart Energy & Chemicals, Inc. Signed ~ 
(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 
$.?!ol...2.o/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 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 0i../~ of2 Signed ~t~ Commissions fi,l.G._l._S-05~ 
I ~orized 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 lnspe~tors 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 1of1 

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

1 . Manufactured and certified by ___ C=--h __ a __ rt~E'""""ne=r ..... a .... v-=&:=....;:;C.:..:h=em:.:...:.:.;:ica=ls'"'" . .:'.:.ln"""c"'"". _.2-...1....,9 ..... 1,.....W;...;.=a'""rd;-:;A-"-v'""e""'n"'"u .... e~L=a-=C-.r ___ os=s'""e~ ...... W ....... I.._. U=---SA~ ...... 5_..4=-60""'"1"'-----------
(Name and address of Manufacturer) 

2. Manufactured for ________________ __,U::..;O""'P'--'-R=U=S=S=E=L=L ..... L=L::...;:C:;.:. . ......,...--------------------
(Name and address of Purchaser) 

3. Location of installation _________________ ..,;:;U:.:.N.:.:.K ..... N=O:..W~N=-----------------------
(Name and address) 

4.Type: ______ V_E_R~T~·---------~H...-E=A~T'-E=X~C=H~A~N~G=E=R--------~------=2=9 ...... 6..-...8.~1_.-1'----------
(Honzontal, vertical, or sphere) (Tank, separator, heat exch., etc.) 

16925A REV. J 9432 
(CRN) (Drawing number) (National Board number) 

9. / 11. Working/test conditions: Working Temp. +150 °F Max __ -"""3.--2 __ 0 __ °F Min. 

Stream/Chamber MAWP (P.S.1.) 

AB 1100 
c 400 

22. (a) Heat Exchanger for ETHANE/LPG RECOVERY Service: 

(b) Parting Sheets: Material SB-209-3003 Nominal Thickness 0.079 Width 

(c) Outside Sheets: Material SB-209-3003 Nominal Thickness 0.250 Width 

(d) Core Joints: Type: VACUUM Brazed Longitudinal Length 288.00 Girth Length 

1.50 / 2.75 Side/End Bars: Material SB-221-3003 Nominal Width ___ _.___ ____ ......... ____ _ 

(e) Fins: Material SB-209-3003 

( f) Headers (Half Cylinders} a) Header Ends 

(Manufacturer's serial number) 

2017 
(Year built) 

(All Streams/ECrs horizontally tested) 
Hydro. Pneu r Combination 

Test ressure (P.S.1.) 

1210 

440 

36.00 Length 288.00 
36.00 Length 288.00 

36.00 Height 22.60 

Stream/Purpose No. Diameter Material Nominal End Nominal End End Bracing End Bracing 

(Inlet, Outlet, Drain, etc.) or Size 

A IN, AOUT, BIN 3 8.625 SB2095083 

BOUT 1 4.500 II 

CIN 1 14.000 II 

COUT 1 16.000 II 

(h) Nozzle Permanent End Closures 

Stream/Purpose Diameter 
(Inlet, Outlet, Drain, etc.) No. or Size Type 

Thickness Type Thickness 

0.750 FLAT 1.000 

0.375 II 0.625 

0.500 MITER 0.500 

0.500 II 0.500 

Nominal 

Material Thickness 

Material Size/Type Material 

582095083 NIA N/A 
II II 

II II 

II II 

Headers, Ends, End Bracing and 

Nozzle Permanent End Closures 

Attached by Welding 

" 

" 
II 

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

Certificate of Authorization: Type ------''U:..' ___ No. _____ 20~ ....... 9 ...... 54....__ __ Expires ----,....--..,---"J.._A::..N=U"'"A"'"R~Y'-6=.'-"2=0;...:.1.=.9 ______ _ 

D~ ~-(7 ~me __ ~C=h=a~rt-E=n=e~ro~v~&~C~~=m='=~=l=s.~l=oo=·---S~~---~-·~--~--~- -----------
(Manufacturer) ~tative) 

Date ~/12/:z. o[? Name __ C_·_~--1---....A'---"-~.-......_?~----- Commission _____ /V_ti._J"-· ~_o __ >. ..... r ________ _ 
----zr;uthorized Inspector) [National Board (incl. endorsements)] 

(07/13) 



Chart Energy & Chemicals , Inc. 
Inspection & Test Report 

Stacking & Brazing (Cores < 100 Layers) 

Cell 4 

Sales Order# .2 96 R. /-/ Module # __ _ Manufacturing # /6 9or2"- ;- ./1 
Operation 

1. STACKING ASSEMBLY 

( Layer ~ 

=2.. Layer -A\6 
Layer 

Layer 

Layer 

Layer 

Layer 

Layer 

Layer 

Layer 

Primary Stacking & Squareness 

Compression & Dimensional Record 

Braze Core (signed by heat off operator) 

Fixture Removal I Dimensional After Brazing 

Instruction 

Wl9-040-002 

Wl10-02 

W110-02 

Wl10-02 

Wl10-02 

Wl10-02 

Wl10-02 

Wl10-02 

W110-02 

W l10-02 

W l10-02 

Operator 
Clock# 

Date & 
Inspector 
Initials 

~-l <6--\ ~ [O 

'(- \ ~- \1-_I_Q 

W/H Points 
Int & Date 

April 20!6 



2968.1-1 

Header Inspection Log 
Sales Order# 2968.1-1 

Header 
Stream 

Header End 
Nozzle 

Misc. 
In Process and Final lnsp. 

X-Ray 
A.I. Review 

Assy. 
Identification 

Body Piece 
Trace 

Material 
Initials & Dates 

Initials & X-Ray# 
Initials & Date Item# Trace Trace Trace Date 

KL 4/26/17 
JA 4/26/17 

6302 A-IN S659C S649C T139C 

KL 4/26/17 
JA 4/26/17 

6303 A-OUT I S659C S649C T095C 

FINAL OK MB 4/26/2017 
JA 4/26/17 

6304 B-IN S659C S649C T095C 

FINAL OK MB 4/26/2017 
JA 4/26/17 

6305 B-OUT S651C S644C T924C 

KL 4/28/17 
JA 4/28/17 

6306 C-IN S658C S658C T479C 

KL 4/30/17 
CMP 5/1/2017 

6307 C-OUT S658C S658C T919C JJ 5.1.17 8739 

Page 1 of 1 



Chart Energy & Chemicals, Inc. 
La Crosse WI 

Post Braze 
Inspection and Test Report 

National Board Number: 

Job Number/Serial Number 2968.1-1 

Drawing Number: 16925A 

Mfg. Number: 169258 

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

QC Review and approval of ITR: _fVl...:..1.[)~---

Nameplate Verification 

Date: '1- I) ,. I 7 

Al:~ 
Date: 3.)1~1,Z 

General Documentation 

2968.1-1 

QC 
Inspection 

I Wiii ill ~II ~~111~1 II ii~ I~ IW 

Authorized 
Date 

Inspector 

3/15/2017 

Date 



Ce// 6 \ ;;tion and Test Report 

.~ 

Centerline Layout 

Weld and Inspect Port Posting 

Header 

C-Out 

A.I Notes: 

" "Q;-
(f ~ ?rt 

~4-~ Q u ~ ~ 
~ ~ ~ u (ti fe (J .$.) &~ 
"'q '-.::'. 

~12017 

Date Al lnit & Date 

Header Fit-up and Inspection 

2968.1 -1 



Cell 6' . :ction and Test Report 

Header 

Flange/Piping Fit-up and Inspection per B'31.3 Par 344.7 
(Welder Stamp & Date Required) 

2968.1-1 

512017 

\J"b13lr 

J' 



Cell 6 Inspection and Test Report 

Pre-hydro Inspection and Tests 

Verify Completion of Header Inspection Log 

Fitting Trace Codes turned in to Documentation 

1st Air T--est X 'Pit SS./ O, (., 

Support angle fit-up 

Emp # 

311512017 

~~ - RTcom~e~perdrawingrequireme~Code Requi~d~~~~~~~~~~~~~~~~~~~~~~~~~I 
Visual Inspection, final welds (Weld Check) 

Dimension Check 

LPT complete per drawing requirement 

2968.1-1 



Cell 7 Inspection and Test Report 311512017 

Pre-Test with Water 

f::" ?;;- .s 
~ ~ ·.P &-Qf'fJ' 

~ }...,<ZJ ~<ZJ ·=::'.'\ q Q) <lJ 
~~ ·~ ~ Qi ~ ilf s .~ ~ ~ § t' q_Vj ~'::-..f'{J 

J..:. -::P Q 
('(j 'i::i 

§~ ~§ ~ Q..' ~ V).:s ·~ q .:§ q ·~ ~ ..s 

l' f>f'- C, • i ., .eJ-"'<J~ '/c :J0..3P..'2_i ___ s__!)__1_7_ __ , A i - ~! ' j 0 
------------------ ~---------------- -----------------~ -----------------------------------------

B J if 3 tP ~JJ~l;1.~·-~:~Z 1Q3f)_Q7-___ S:$_J] __ 
------------------ ~---------------- -----------------------------------------

c ;;- )~() C,r P. 5"":..g'--/ / ~102t:Jqe/ 5-f .. /7 

Gauge No. 3000A~ /1 bOO c,c... 

Core Drain and Dry 

Drying Procedure: Manual (M) or Automatic (A) I M Emp# Date 

Verification of core dryness. 10JOO"Z- I 5 ~1 ;-, 

2968. 1-1 



Ce/17\ ;tion and Test Report 
1

512017 

Prior to Pneumatic and Leak Test 

pc ln,sp DatE} 

Visual Inspection of Bottom Cap Sheet I -<JV - 15'/io/17 I 

Pneumatic and Leak Test 

~ :!';: ~ ~ 00,@ 

.§ 
~ 

~~ 
I':. Q'b' f- f' /.() 

~& 
J.....<b ?J 

~ ,@ rf' if Qq;; 
~ ~ 0- ~ 

0 Q ~ fa 
~& ~ o S1.(f r-- 8' 

~' .~ 
~u -.::;: 

~<b § 
Vj ~ 

~ © .§ ~ 
r-- ~ ~ :-.. ~' ~ .8' ~<rt 

~ 0 ·~ 'X' q ~ Ji fe Q.. ~ tif 

~ © .§ (.() 
s§q;~~ 

©<ri ~ .~ ~ Q<ri 
~ Q..~ ~q; ~ b 

' ~ ~ 

~ § ~ 
.c:- ~ ~ .~ ,,, 
~' :::5 <ri s- ~ <Di ~ .~ ~. ,...ftJ 

' ,,, ,..... 0 "' q~q;~b q_ ~ V;:::5 cf 

~~ 
~~ 

;:) ~ 
<b 0 

Q..~ Q../!J 

Q.. ~ ~ if <b(j 
~ r:J/j J.....<b ~ 9. 

J.....<b ~ r. ~ ~ 
"""'" ~ ~ ~ {{)' <b~ I ~ I lJ.i' I~ G <b ~ '-./ 

I u/' i..J..~ -:r · j . ~ j ~ l. j j j . . . j j j ~ 
! 7~T_:r-' .. ! M~~ !"' . ! j ! • . ! l{C;Lf~~ ! N~ ! L/;> ! ~ '· , ~ 

___ .: _____ ~-------i---;rt./-5._:31.t2~17-~------~~!..C:.::_~]-----i--!:.~!~-~!_ __ ? ______ L ____ ~_~'?_ ______ L/!__~_q_ ________ J ________ 2:~~-:~?. ___ _L ____ !:::~~:.:~ ______ L ____ ~~~~--L----~~- --~~1-----
• J.f_,,· _Q I l14 ' :2_ I Jl\l : : l : : - I / .._, 
: ~. ~~ O · : 1 • I~ . 1 ~ 1 . . 1 . . • • . ? . • -~ 1 /"1"i'3 1 •. l V""A '1f'1 ~o 

_________ .§. _______ l ___ ~ ____ 5_-:3_(Q_~_l_:J.:_ ______ ~~r:_:_~I_ _____ l_-$:~f_~_'J_2 _________ _l_!_~-~~.: _______ l_{~_c:._9 ________ j__~~-~~£!~~~-~--l----!i-:!~=~-:_ _____ J{~= .. __l-. ---~~- ____ 0111 __ _ 
I ~_{ ( ./ <.~ I f':l. I t:\ · I I I , 7 I . I I .- .~.,, / /) 

l 'r· · (J . l j4w~ :u1L : :.1~ : , . : 'IG.i/6 ? : V'-f'0> : /. : ~ / . ~ ..,,._,. 
I I I I "f 0 I 0 · I I I v ~ t I v~')ji 

C ! !5-IO·- IJ ! ~-fo-1] ! S-Jo-tJ ! ! l( 0 ! 7.-1.::- tr ! 5-tc-I/ ! -K.- ! ~.,k._ 9() 

2968.1 -1 



Cell 7-Final Inspection Inspection and Test Report 

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 

311512017 

Final Inspection 
Emp # Date Date 

2968.1-1 



Gauge Number 

3oooA6 
[Comments: 

(.!) 
CJ) 
a.. 

Stream Name 

a 

1 500 ! 
' 

1,400 '. 
; 
j 

1,300 .: 

1,200 'i 

1,100 

1,000 ; 
i 

900 '. 

800 ~ 

700 .' 

600 

500 . 

400 . 

300 

200 

100 

· Item Number 

Pressure (in PSIG) 

1430 PSIG 

Supervisor ID 

Inspector ID 

Operator ID 

Time (in Mins) 

10.1 min. 

2:15 PM 2:20 PM 2:25 PM 2:30 PM 2:35 PM 2:40 PM 2:45PM 

[May 8, 2017] 

1 of 1 

Chuck R 

JN 

103002 

Time PSI 
2:18:34 PM 1476.9 
2:19:04 PM 1467.1 
2:19:34 PM 1465.0 
2:20:05 PM 1463.4 
2:20:35 PM 1461.9 
2:21:06 PM 1461.3 
2:21:36 PM 1460.8 
2:22:06 PM 1460.4 
2:22:36 PM 1460.3 
2:23:06 PM 1459.7 
2:23:37 PM 1459.4 
2:24:08 PM 1457.9 
2:24:38 PM 1457.6 
2:25:08 PM 1457.0 
2:25:38 PM 1456.4 
2:26:09 PM 1455.5 
2:26:39 PM 1455.0 
2:27:09 PM 1453.7 
2:27:40 PM 1452.7 
2:28:10 PM 1451.9 
2:28:40 PM 1451.3 



Gauge Number 

'3000 A6 
I Comments: 

<9 
(/) 
a.. 

Stream Name 

b 

l 
1,500 .· 

1,400 ) 

1,300 . 

1,200 : 

1,100 
i 

1,000 

900 

800 

700 ·: 

600 . 
l 

500 

400 ·: 

300 ~ 

200 

100 

0 : .. -
2:30PM 

Item Number 

EZOI "206 

Pressure (in PSIG) 

1430 PSIG 

Supervisor ID 

Inspector ID 

Operator ID 

Time (in Mins) 

1-0.1 min. 

2:35 PM 2:40 PM 2:45 PM 

[ May 8, 2017] 

1 of 1 

Chuck R 

JN 

103002 

Time PS! 
2:35:03 PM 1479.2 
2:35:33 PM 1468.2 
2:36:04 PM 1465.7 
2:36:34 PM 1463.7 
2:37:04 PM 1462.8 
2:37:34 PM 1462.0 
2:38:04 PM 1460.7 
2:38:35 PM 1459.8 
2:39:05 PM 1458.7 
2:39:35 PM 1458.0 
2:40:06 PM 1457.5 
2:40:36 PM 1455.9 
2:41:06 PM 1454.5 
2:41:37 PM 1453.5 
2:42:07 PM 1452.0 
2:42:37 PM 1450.5 
2:43:08 PM 1449.4 
2:43:38 PM 1448.6 
2:44:08 PM 1448.1 
2:44:39 PM 1447.1 
2:45:09 PM 1446.5 



Gauge Number 

)6(){)CC.. 

[Comments: 

(!) 
Cl) 
a. 

Stream Name 

c 

i 
550 · ~ 

I 

525 .; 
i 

500 ·i 
475 · ~ 

: 
450 
425 .J 

400 
375 .; 

~ 

350 
325 . 

; 

300 

275 

250 
~ 

225 ; 

200 

175 

150 

125 

100 

75 ; 

50 

25 

0 
3:05 PM 

Item Number 

Pressure (in PSIG) 

520 PSIG 

Supervisor ID 

Inspector ID 

Operator ID 

Time (in Mins) 

10.1 min. 

3:10PM 3:15PM 3:20 PM 

[May SJ 2017] 

1 of 1 

Chuck R 

.JN 
103002 

Time PSI 
3:09:39 PM 543.8 
3:10:09 PM 540.4 
3:10:39 PM 537.6 
3:11 :09 PM 536.3 
3:11:40 PM 535.5 
3:12:11 PM 535.3 
3:12:41 PM 534.6 
3:13:11 PM 533.6 
3:13:41 PM 533.3 
3:14:12 PM 531.6 
3:14:42 PM 531.1 
3:15:12 PM 530.2 
3:15:42 PM 529.5 
3:16:13 PM 529.0 
3:16:43 PM 528.4 
3:17:13 PM 527.7 
3:17:43 PM 527.1 
3:18:14 PM 526.7 
3:18:44 PM 525.8 
3:19:15 PM 525.7 
3:1 9:45 PM 525.2 











LIQUID PENETRANT EXAMINATION REPORT 

FOR HEADER AND SUBASSEMBLY 
LACROSSE, WI OPERATIONS 

Proceaure: vv11u-~t> \Latest Kev1s1on1 

Personnel Qualifications: ASME and ASNT SNT-TC-1A Level II LPT Method: Visible LPT Inspection: Method "A" unless specified otherwise 

Penetrant: Magnaflux SKL-WP1 and SKL-WP2 (Method A) or SKL-SP1 and SKL-SP2 (Method C) Developer Type: Magnaflux SKD-S2 
Cleaner: Spot Check SKC-5 

lllghtmg: General lighting assisted by LED flashlight, 100FTt; minimum Specification: v1111831.3 Acceptance Criteria: A~Mt:: ~ect1on VIII Appendix 8 

Use the following abbreviations for Material of Items tested: 
Mat'I Thickness: HB) Header Body EP) End Piece(s) N) Nozzle D) Disk(s) PP) Perforated Plate SPP) Splitter Plate MS) Mercury Strips B) Boss C) Collar 

Gl Gusset(s) IN) Injection Nozzle TJ) Transition E) Aluminum Elbow sn Steel Elbow Pl Aluminum Pioe SP) Steel Pioe SGl Soaroe Pioe EH) Elliotical Head F) Flange 

Use the following abbreviations for Magged Indications of items tested: 
Number of indications, (Must be of the same type, on the same weld joint.) Use the following abbreviation: (#) (Where# is the number of indications) 

Material/Joint Description: 1) End Piece/Header Body Welds 2) Nozzle/Header Body Welds 3) Header Body Seam Welds 4) Nozzle Seam Welds 5) Disk/Nozzle Weld 6) Aluminum Pipe Seam/Joint 7) Steel Pipe 
Seam/Joint 8) Aluminum Elbow Seam/Joint 9) Steel Elbow Seam/Joint 10) Transition Joint/Pipe or Nozzle 11) Mercury Strip/Header Welds 12) Perforated Plate/Header Welds 13) Sparge Pipe Welds 14) Splitter 

Plate Mat'l 15) Header Body Mat'l 16) Nozzle Mat'l 17) Mitered End Piece Mat'l 18) Disk Mat'l 19) Elliptical Head/Nozzle 20) Branch Conn. 21) Collar Weld 22) Flange Joint/Pipe or Nozzle 

Indication: O) None 1) Rounded 2) Linear Extent: Enter Size of Indication (Diameter or Length) Relevent Indications: N) Non-rejectable R) Rejectable 

Use the following abbreviations for accegting/reiecting of item tested 
Results: Al Acceoted Rl Reiected AR) Acee >ted after Reoair(s) 

Sales Order# 2968.1-1 Expand Collapse 

"C 
Description of Weld Joint 0 Test 

Item# (s) .c Material & Thickness Map of Indications Test Date Examiner Results 
or Material LPT Examined - Time Cl> 

:!: 

6321 HEADER BODY HB).750 0 4/20/2017 1800 P5 A 

6324 HEADER BODY HB).750 0 4/20/2017 1800 P5 A 

6327 HEADER BODY HB).750 0 4/20/2017 1800 P5 A 

2968.1-1 Page 1 of 1 Rev Date: 2/17/201 5 



LIQUID PENETRANl cXAMINATION REPORT 
FOR ASSEMBLY & CORE 
LACROSSE, WI OPERATIONS 

Procedure: WI 10-26 (Latest Revision) 

Personnel Qualifications: ASME and ASNT SNT-TC-1A Level II LPT Method: Visible LPT Inspection: Method "A" unless specified otherwise 

Penetrant: Magnaflux SKL-WP1 and SKL-WP2 (Method A) or SKL-SP1 and SKL-SP2 (Method C) Cleaner: Spot Check SKC-5 Developer Type : Magnaflux SKD-52 

Lighting: General lighting assisted by LED flashlight, 1 OOFTC minimum Specification: Vlll/831. 3 Acceptance Criteria: ASME Section V 

Use the following abbreviations for Material of Items tested: 
HB) Header Body EP) End Piece(s) N) Nozzle SP) Splitter Plate PL) Attch./Scuff Plate A) Angle E) Elbow T) Transition F) Flange L) Lug TR) Trunion P) Pipe I) Inactive 

4hhreviat1ons tor 1nd1cat1ons on items tested: 
If more than one indication of the same type is on the same weld joint use the following abbreviation: (#) (Where # is the number of indications) 

Indication: 0) None 1) Rounded 2) Linear Extent: Enter Size of Indication (Diameter or Length) Relevant Indications: N) Non-rejectable R) Rejectable 

Use the following abbreviations for acceQting/rejecting {Results) of item tested: Results: A) Accepted R) Rejected AR) Accepted after Repair(s) 

Description 
Method Material & Thickness Indications Test 

Examiner Results Indications Test 
Examiner Results 

of ltem(s) (Core : Sides/Ends)(Fittings: Inside) Date/Time (Core: Top/Bottom)(Fittings: Outside) Date/Time 

/u&~ L) /, 1-5 0 
f:.';-l(- r' 7 
7i 7 o p;t; IJ,.. - -

v 

Sales Order 2968.1-1 Rev. Date 2/17/2015 



DETAIL 'A' 
TIE DOWN CLIP 
1. 0 THI< 5083 ALUM 

IT 
31 TYP. 

LIFTING LUG SIZED FDR 
7/8 SHACKLE 

1. 25 THK 5083 ALUM 
1. 00 DIA PIN 

USE MIN 6. 5 TON SHACKLE RATING 
@ <2 SHACKLES PROVIDED> 

·41111111 OPERATIONAL 
TOP END ii 

CHART SALES ORDER 

2968. 1 ( 1) 

2905. 1 ( 1) 
2807. 1 ( 1) 
2636. 1 ( 1) 
2577. 1 ( 1) 
2576. 1 ( 1) 
2552. 1 ( 1) 
2364. 1 ( 1) 
2349. 1 .( 1) 
2172. 1 ( 1) 
2126. 1 ( 1) 
2060. 1 ( 1) 
2034. 1 ( 1) 

1983. 1 ( 1) 
1917. 1 (1) 
1776. 1 ( 1) 
1761. 1 ( 1) 
1334. 1 ( 1) 
1333. 1 ( 1) 

1117 
10/16 
3/16 
1/15 

10/14 
10/14 
9/14 

11/13 
11/13 
9/12 
9/12 
3/12 
3/12 
3/12 
3/12 
1111 
12/10 
7108 
7/08 

JOB ND. 

J447 
TRJ-445 
J441XX 
J419XX 

401 
409 
395 
361 
357 
315 
293 
289 
286 
265 
258 

I 
~~~· w~ 

l----'-----------------~162~:=..--------~-------~-1---------------:-----160~=-~-----------------i 

1------------------)56.87 REF.----------------~1-----------------~ 

,_ _______ 72±. 12 _______ -i-o--'---------------i39. 63-........ "-'-"""-'"'--"""'----------f 

TYP. /J... °.,8,,_ -r'(t> ___ i.__</,_l"";}.."""J'-1_') __________ -t 

4 X 10 X , 5 THK 
5083 ALUM PLATE 

B PLCS 

,.u i--------------~120 

.__ __________ 100 REF'·--,...---------i 
TYP. 

. 68 REF'. 

\ 

26. 12 REF. 

~--+ 
36 REF. 

26. 12 REF'. 

L~ ne-
1

-·:~------i-------65. 73 bSJc;; z2 
.:~: 

i--------.,.------+--- 137. 94--'\";J_,,__..).;..· 'g::.·_,_1--'/9_,_' ----------1-~------- 82 TYP. -----·-':;•~.._· ---i 
J 

BX8X.50TH~ 
6061-T6 ALUM ANGL~ 

<2 REQ' D~ 
WI • 50 THK 5083 ALUM GUSSETSi 

<2 PER ANGLD 
i 

SEE NOTE 15A 20 
STENCIL ( 2 PLACES> 
'TIE DOWN CLIP. DO NOT LIF'T' 
SEE DETAIL 'A' 

·1 l I 18 REF' . .... ---------------.r-. -1'44 REF.---------,...-,...-----2-B-iB REF.------S-H-IP_P_I_t..:;_SU_RF_A_C_E---------~------,.--------1 . 16 REF'. 

I 

P. D. NO. 

4500748690 
4500732884 
4500701705 
4500622592 
401-2 
409-2 
395-2 
•361 
357 
315-2 
293 
289-2 
286-2 
265-2 
258-2 

I 
AS BUILT 

CHART ENERGY & CHEMICALS, INC. 
La Crosse, WI 

31 TYP. 

I 
26. 75 REF'. 

I 

REFER TD BRAL-IOM FOR INSTALLATION, OPERATION AND MAINTENANCE 
I NSTRUCTIDNS. ASSURE COMPLIANCE WITH REQUIREMENTS PART! CULARL Y 
OPERATING CONDITIONS TO PREVENT OVER PRESSURIZATION, THERMAL 
SHOCK, PLUGGING/FOULING AND OPERATION OUTSIDE DESIGN TEMPERATURE 
RANGE. REFER TO DRAWING 917-7624 FOR UNCRATED HEAT EXCHANGER 
LIFTING INSTRUCTIONS AND DRAWING 918-6671 FDR INSTRUCTIONS ON 
ROLLING HEAT EXCHANGER TD SIDE OTHER THAN SHIPPING SURFACE. 

CUSTOMER TD DRILL APPROPRIATE HOLES DR SLOTS IN SUPPORT ANGLES FOR 
MOUNTING HEAT EXCHANGER AS DESCRIBED IN BRAL-IOM. 

HEAT EXCHANGER DESIGNED, CONSTRUCTED, AND STAMPED PER THE .LATEST 
MANDATORY EDITION AND ADDENDA OF THE ASME PRESSURE VESSEL CODEJ 

~ SECTION VI II, DIV. 1 AND REGISTERED WITH THE NATIONAL BOARD. 

E ~·~~~ ~~Si~l~6iz~~D T~rn\~~~E O~E~~R~~P~trn· P~~~E T~U~~s~i~!~~~D 
~· PIPE FITTING. 1N PROCESS EXAMrNATIDN PER PARAGRAPH 344. 7 IS CONDl.)CTED ON 
.~ ClRCUMFERENTIAL PIPE WELDS UNDER ASME B31. 3 JURISDICTION. 

1 .
.. ~ ALL FLANGES 'ARE RAISED FACE I/ELD NECK 6061-T6 ALUMINUM PER ASME 

B31. 3 APPENDIX L. GEOMETRY IS EQUIVALENT TO ASME Bl6. 5. 
BOLT HOLE PATTERN TD STRADDLE CENTERLINE. MAXIMUM ROTATION OF .BOLT 

I ~~L~ar~T~~~~Lr CENTERLINE IS 1 DEGREE BUT NOT MORE THAN ' 19 INCH 

• C' STREAM FLANGES ARE CLASS 300 
•A' & • Il' STREAM FLANGES ARE CLASS 600 

FLANGE FACING 125 TO 250 RMS 

$. CORROSION ALLO.llANCE• ALUMINUM = 0. 0000 INCHES 

f· 
t 

SEE DRAllING 16925C taR MAXIMUM ALLOWABLE PIPE LOADS. 

THE HEADERS AND NOZZLES ARE .'LABELED ON THE DRAWING WITH THEIR NOMINAL 
PIPE SIZE ( NPS). IF A STANDARD SIZE IS NOT USED THE PIPING IS LISTED 
AT ITS ACTUAL OUTSIDE DIAMETER AND LABELED 'OD', UNLESS SHDllN 
OTHERWISE ALL NOZZLES ARE ON THE HEAT EXCHANGER CENTERLINE. 

~. TOLERANCE ON ALL DIMENSIONS IS +/-: • 25 INCH UNLESS OTHERWISE . t NOTED. ANGULAR TOLERANCE ON FLANGE FACES. TO DES!CiN PLANE J .S I +;.:.. '06 INCH/FOOT, MAXIMUM OF ' 19 INCH AT FLANGE PERIPHERY .. 

r· ~!~~A~~SIG) : · 11~0 11~0 4g0 
t: DESIGN i'EMP DEG. F +150 MAX. -320 MIN.· 

HI. TESTING INFDRMA TI ON• [ ~~~;:;£;:;~_;--------------------;:;--'"--;-----~-----------_;_; ____________ _ 

1?; 

l 
r 

l!. 
1' 

I FIRST. AI.R ( PSIG> 30 30 30 _..-, ... _:.~--------------..,...----------------------------.i......_ ____ .-~----------
I PRETEST II/WATER <PSIG> 1430 1430 520 
-~;_~--~~.;...-~-:---~--~---------...:--:---------~.---.:.......;....;_:.~~...:.-,;_ _____ :-:--::--...... :-.:..;__ 

I .PNEU < PSIG) 1210 1210 440 

I LEAK < PS!G) 1100 1100 400 

UNIT TO SHIP I/ITH DRY AIR AT 15 PSIG IN ALL STREAMS, 
GAUGES. t.>RE . .PROV I:nE.~ _ ., ~:.- . ~ .. -~· . .. "'-- .~:.--. , ,, . . 

ESTIMATED WEIGHT = .12; 600 LBS. <DRY> , 
13, 500 LBS. <OPERATING> 
17,500 LBS. CFILLED WITH I/ATER> 

. I 

: . 
-~· ~ ..... ·· ~- ... '~'· ,:.. ............. . ~., .. ;:~ .... 

(I/ARNING• DD NOT HYDRO TEST IN FIELD llIJH \/ATER) 

STREAM VOLUME• 
STREAM A B C 
CU. FT. 20. 0 7. 3 49, 7 

DYE. PENETRANT EXAMINE ALL LIFTING .Luu WELDS. 

l r~ CUSTOMER NOTE• _ . . 

t A. ~;~I~~~E~E~R~~~ ~~I~~lz~A~~~~~lR~~~ ~i~~~~~~~)'. I~~~~DES J COD:a~::::::no:n:~AiE HEIGHT PLUS HEADER ATTACHMENT PLATES. 
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'PtR· ASME· 'PRESSURE VESSEL CDDE1 SECT. VI n, DIY. 1, PAR. ·vw'."'52. 

HEADER I NOZZLE CHART 
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91-~ 

k--\)-

STREAM 
ID 
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( 150-156) 

: :gl~o~~16> 
·:· B IN 
( 159-160) 

BOUT 
( 159-160) 

C IN 
( 175-178) 

.C OUT 
( 175-178) 

HEADER END. PIECE NOZZLE 
DD X WALL STYLE I THK OD X I/ALL 

8. 625 x o. 750 FLAT/1. 000 a. 625 x o. 500 

e. 625 x o. 750 FLAT/!. 000 6·. 625 x 0. 432 

e. 625 x o. 750 FLAT/1. 000 6. 625 x o. 432 

4. 500 x o. 375 FLAT/O. 625 4, 500 x o. 337 

14. 000 x o. 500 M ITER/O. 500 10. 750 x o. 594 

16. 000 x o. 500 HITER!O. 500 12. 750 x o. 687 

ALL MATERIAL IN TABLE ABOVE IS 5093 ALUMINUM 

IN EM MJTD ·~ IN INCHES M . tl0£S [MM] 
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0 PART NUMB£R CPRllDUCTIDt USE CH. Y> 
¢ ~T ~TAIL-REF".CPR!llJUCTIDH USE CN.Y> 
0 F"IN DATA INFlRMATllIN 
/!; DDCNSIIJIAI. RtVtS!llN 
DSPECJAL ' NDTATIDN 

BRAZED ALUMINUM 
HEAT EXCHANGER 

3 SJRtAM PLATE/FIN 
. HEM NO. E-201-206 

16925A 
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The following checklists are for reference only, and are not intended to be comprehensive for all situations.

Serial Number:
Plant Item Number:

BAHX Arrival Relevant IOM Section Checked By / Date
1. Verify nameplate and record serial number II. A.
2. Check for external damage II. A.
3. Verify shipping stream pressure II. A.

(typically 15 psig, if applicable)

BAHX Installation 
1. Verify nameplate serial number
2. Lift into position following general lifting II. C.

supplied with unit (if applicable)
3. Verify correct BAHX orientation and nozzle locations II. D. 1.
4.  Install Micarta® or equivalent insulation II. D. 1. c.

between support angle mounts and mating
support surfaces (if applicable)

to be attached to BAHX.
7. Connect all nozzles to pipes II. E.
8. Remove all temporary shipping supports II. D. 1. a.
9. Remove all vent plugs (if applicable) II. F.
10. Perform piping system leak / proof test III. A.,  IV. A.
11. Install insulation II. G.

BAHX Initial Startup 
1. Verify overpressure protection for all streams III. C. 2.

3. Verify no water trapped in or upstream of BAHX III. C. 1.

with special attention to temperature
rate of change guidelines



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, 

• 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



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

The Chart Energy & Chemicals, Inc. (“Chart”) brazed 
aluminum heat exchanger (BAHX) business began 
in 1985 with the acquisition of The Trane Company’s 
BAHX operation in La Crosse, Wisconsin. Chart 
is a recognized global leader in the design and 
manufacture of large BAHX, battery assemblies, and 
cold boxes for cryogenic applications.

Chart incorporates the former Altec and Marston BAHX 
brands and consequently all rights to engineering and 
equipment produced by these companies.

“Core-in-Kettle” is a registered trademark of Chart 
Energy & Chemicals, Inc.

“Chart”, the Chart logo, and the  
Innovation. Experience. Performance.® tagline are registered 
trademarks of Chart Inc.

Brazed aluminum heat exchangers are also referred to 

within the industry.

© 2016 Chart Energy & Chemicals, Inc. All rights 
reserved.
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FIGURE III
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FIGURE VIII
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FAILURE TO PROVIDE SUFFICIENT PIPE 
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Typical slugged connection
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E. PIPE CONNECTIONS
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Photo courtesy of Groupe RBDH

Photo courtesy of Asahi Kasei Corporation
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CAN RESULT IN FAILURE OR RUPTURE OF 
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III. C. 4. 
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FOR ANY SERVICE FUNCTION.

AND RESPONSIBILITY FOR ANY ISSUES 
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PRESSURE POTENTIAL OF ANY FLUID OR 

FILLED CONTAINERS.

COULD RESULT IN A RUPTURE OF 

FAILURE TO OBSERVE PROPER SAFETY
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Chart Energy & Chemicals, Inc.

Brazed Aluminum Heat Exchangers

2191 Ward Avenue

La Crosse, WI 54601

www.ChartIndustries.com

Chart Lifecycle, Inc.

The Woodlands, TX 77381

www.ChartLifecycle.com
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