
UOP RUSSELL LLC
Tulsa, Oklahoma

JOB NO: DATE:
CLIENT: BY:
SUBJECT:

N/A ft2  2150 MBTU/hr

SERVICE: TAG NO:

P.O./S.O.#

FLUID CIRCULATED:

FLUID FLOW: lb/hr

FLUID DUTY: MBTU/hr

STREAM NO: 153 5 204 206

IN OUT IN OUT IN OUT IN OUT

FLOWRATE: lb/hr 2761 12190 70777 60167

DENSITY: lb/ft3 27.88 26.88 31.45 31.35

MOLECULAR WEIGHT: 38.25 33.88 37.07 38.27

SPECIFIC HEAT: BTU/lb-°F 0.6957 0.7204 0.6434 0.6483

THERMAL COND: BTU/hr.ft.°F 0.0500 0.0521 0.0604 0.0583

VISCOSITY: Cp 0.0850 0.0782 0.1077 0.1069

FLOWRATE: lb/hr 62667 53238 0 10610

DENSITY: lb/ft3 4.842 5.034 1.398

MOLECULAR WEIGHT: 21.96 20.74 31.45

SPECIFIC HEAT: BTU/lb-°F 0.6918 0.7406 0.4450

THERMAL COND: BTU/hr.ft.°F 0.0204 0.0200 0.0113

VISCOSITY: Cp 0.0132 0.0128 0.0090

OPER. TEMPERATURE: °F 54.8 23.4 6.0 18.6

INLET PRESSURE: psia

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" ----- 4" 6"

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

MATERIAL:

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

SHIPPING WEIGHT: 3,500 lbs LENGTH: 126" HEIGHT: 14.22" WIDTH: 24"

SUPPORT TYPE: INSULATION THICKNESS: 2.5" C

 (4) Stacked with E-205

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

PROCESS DESIGN

 0.0005

 

 

  

MECHANICAL DESIGN

400

-200 @ 1100

NOZZLES

3.15

RFQ

0

Revised

190

 

880

1.3

Purchase

NO. OF ASSEMBLIES:

1

 

Tower Liquid

ENGINEER/DATE

DIMENSIONS

NOTES

AREVISION

86,960 (88,600)

5

 

 

 

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

1

70777

Aluminum

24.73

1100

0.0005

150

 

 

TOTAL DUTY:

Side Bar Angle

-200 @ 400

ISSUED FOR

 

 

 (1) Add 10% to duty and flowrates for design.            (6) Recov C1 GSP-1.hsc

 (2) Equipment design shall satisfy design and alternate conditions.

Combined with E-205

Demethanizer Reboiler

Inlet Gas

 

SURFACE AREA:

J-447
UOP Russell
60 MMscfd Cryo Plant

PLATE FIN EXCHANGER

 

65428

7/14/11
JRG

LIQUID

VAPOR

2150  

E-204

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



UOP RUSSELL LLC
Tulsa, Oklahoma

JOB NO: DATE:
CLIENT: BY:
SUBJECT:

N/A ft2  3170 MBTU/hr

SERVICE: TAG NO:

P.O./S.O.#

FLUID CIRCULATED:

FLUID FLOW: lb/hr

FLUID DUTY: MBTU/hr

STREAM NO: 5 155 201 202 5 155 201 202

IN OUT IN OUT IN OUT IN OUT

FLOWRATE: lb/hr 12190 27290 76285 66235 0 7155 71348 60138

DENSITY: lb/ft3 26.88 25.67 33.08 32.30 27.35 30.64 30.67

MOLECULAR WEIGHT: 33.88 29.09 34.99 36.84 35.78 37.83 39.11

SPECIFIC HEAT: BTU/lb-°F 0.7204 0.7574 0.5877 0.6138 0.7086 0.6688 0.6710

THERMAL COND: BTU/hr.ft.°F 0.0521 0.0537 0.0693 0.0641 0.0513 0.0566 0.0549

VISCOSITY: Cp 0.0782 0.0707 0.1326 0.1193 0.0812 0.1002 0.1003

FLOWRATE: lb/hr 53238 38138 0 10050 61339 54184 0 11210

DENSITY: lb/ft3 5.034 5.434 1.189 4.522 4.894 1.618

MOLECULAR WEIGHT: 20.74 19.18 26.25 22.36 21.30 32.20

SPECIFIC HEAT: BTU/lb-°F 0.7406 0.8562 0.4484 0.6574 0.7129 0.4671

THERMAL COND: BTU/hr.ft.°F 0.0200 0.0197 0.0119 0.0208 0.0201 0.0119

VISCOSITY: Cp 0.0128 0.0124 0.0090 0.0134 0.0130 0.0093

OPER. TEMPERATURE: °F 23.4 -18.5 -50.7 -14.5 75.7 37.5 26.0 37.3

INLET PRESSURE: psia

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" 6"

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

MATERIAL:

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

SHIPPING WEIGHT: 3,500 lbs LENGTH: 126" HEIGHT: 14.22" WIDTH: 24"

SUPPORT TYPE: INSULATION THICKNESS: 2.5" C

 (4) Stacked with E-204

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

Inlet Gas

65428

7/14/11
JRG

LIQUID

VAPOR

3170  

E-205

Combined with E-204

Demethanizer Side Heater

Inlet Gas

2137

SURFACE AREA:

J-447
UOP Russell
60 MMscfd Cryo Plant

PLATE FIN EXCHANGER
TOTAL DUTY:

Side Bar Angle

-200 @ 400

ISSUED FOR

Tower Liquid

71348

 

 (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.

76285 61339

Aluminum

32.96

1100

0.0005

150

875

104,100 (223,000)  

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

1

20.53

Tower Liquid

ENGINEER/DATE

DIMENSIONS

NOTES

AREVISION

96,190 (223,000)

5

 

188.5

 

875

1.3 6.2 0.9

Purcahse

NO. OF ASSEMBLIES:

1

NOZZLES

3.15

RFQ

0

Revised

5 1

MECHANICAL DESIGN

400

-200 @ 1100

PROCESS DESIGN

0.00050.0005

Off Design - C2 Rejection

218.5
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UOP Russell, LLC 

Final Documentation 
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HEAT EXCHANGER MATERIAL TRACEABILITY 

SALES ORDER NO. 2968.2-2 DRWG. NO. 17769A 

Nozzles: 
Purpose Dia. Material Nozzle Thk. 

or Size Norn. 
BIN 4.500 SB-241-5083 0.237 

B OUT & C IN&OUT 6.625 SB-241-5083 0.280 
A IN&OUT 8.625 SB-241-5083 0.719 

Headers: 
Purpose Material Norn. 

Thk. 
BIN SB-209-5083 0.250 

B OUT & C IN&OUT SB-209-5083 0.375 
A IN&OUT SB-209-5083 1.250 

End Pieces: 
Purpose Material Norn. 

Thk. 
BIN SB-209-5083 0.375 

BOUT & C IN SB-209-5083 0.625 
GOUT SB-209-5083 1.000 

A IN&OUT SB-209-5083 1.250 

Fittings: 
Purpose Description ASTM or 

ASME Code 
BIN 6061 4" 300# FLANGE B247 

B OUT & C IN&OUT 6061 6" 300# FLANGE B247 
A IN&OUT 60618"600# FLANGE B247 

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

Trace 
Code 
T138C 
T178C 
T183C 

Trace 
Code 

S618C 
S651C 
S661C 

Trace 
Code 

S619C 
S644C 
S660C 
S661C 

Trace 
Code 

W669E 
W670E 
W671E 

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 
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Abnahmef)rufzeu_qnis 3.1 - DIN EN 10204:2005. 

I 
I 

j 
1 
I 

I 
Insoection Certificate 3.1 - DIN EN 10204:2005 I Certlficet de Recectf(}n 3.J .. DIN EN.10204:2005 

K~d~ i 

I 

:) 

Cliettt: :ru::':Z::~.. 43669/l 1 

lleshlllnutnmer: 2974~ ) 
Ordet" No. /Ne. de Corn~ I 

I 
Auftr;111: 43669i~ · j 
Our R~Notn ReFM!nce: .· I 

~~ 3 l\'J..~l\i. i I 
· · Prod11kt: ·Roofe nahtlos 9epresst 
~ /Produl~: . 71.lbs SfJMn/(J.U~ 

. 'Soez/fll(atlon: ASME SB 241; BS • EN 7SS; • 
-~: · · 

· WerksttJff: · . . sos3 
.Al/oy/Alf;agt!: 

0 

Abmessun11 
~ze/OI~ 

l-14,JOOmm 
<f" NBSOi 40 

x 102,260 -mm x 6,020 mm 

zusa,n{I: 
rempcr~filt 

>< 6000,000 nvn ~ 'lil\~~@ I j 
Kennzeldfnung AwV • 5083 • o · ASME .· SB2'41 - <!"NB 50+40. Cast No ••••• Ml . 
.Harlrlng/H~:· 4<-8~"\(,; . . 
· i.ieterung: . 
'Delivered'~/ ~tirial d8/vm: 

1 Ch . ·n A I em1sa .e nar.vse 
SI Fe Cu 

Charge/ · ·min. 
·~st No. .ma~. 0,40: 0,40 . 0~10 

172+4/12. ().,~95 . 0,331 0,066 
'. 

,i . '7588/12 . ' :0,17.'1 ' 0,290 0,052 

pc:s. 
65 

kgs 
2088 

Chemical Analysis/ analyse chlmique 
Mn Mg O' Zn Tl ' Pb Zr .81 Sn Na 

0,'40 4,0 0,05 

1,0 4,9 o~s 0,2S 0,15 

0,59j' . 4,823 0,070 0,025 0,024' ·0,002 0,01'11 0,0001 0,001ti 0,0001. 

ccm/~OOgAI 

o.663 41,753 o,on 0,037 0,023 · 0,001 o,01~s 0.00~1 0,001.G o,o6b2 

I 

·:Hvdroveri ciontent; a;m/100g Al .D,1.0· 

I· . Seniente ohne Angabe· c::·o,01, o,.i, /Elements without indication < 0,01 % 
I 

l 
' 

· 2.· Mechanische E'4 enschaften Mechanical Properties I ya1~urs Mecaniq'µes. , · 

Anforderungen tensile yield 
R.eQ°Uirements (R.m) Ksl (Rp0,2} ICsi 

min. 39,0 J6,0 ... . • max. Sl,O: 

· 1 '45,385 21,750 
2. 45,675 21,750 
3 , 44,950 21,750 
·'I 44,225 21,895 
s ;4,080 22,330 

6 ··44,515 20;t8Q 

elongation 
2· . % A 

14,0 

24,0 
,23,0 

... ~ i2;0 .... 
2.3;0 
23',o 
ii,o 

elongation 

s ~ 

12,0 

24,o 
23,0 
22,0 
23,0 
23,0 
2i,O 

~ 

·Hardness. 
HB 

7588 - 20 pcs. 

7244 • '1s p<;$:.· · . 

ffrg~bni~.~ - ~~rd oeSt:a~~: .dci·e ·die UefEirvng gepriift wurde und den Vereinbarungen bel d~. B~~nnahme entspr!cht · 
PrlJIUngen: . · . · •.. . . · · . · · ·. . : · · 

T~ ~~ts:. We confin'n. that th~ deliverY ~s b~en 'n:st¢ and appir~ to the agn."t!ments made on ~cetpt of ~ order : · 
Resu/Uts: ·Nous COl'lfirmohS que la l!vralson a ~t~ ~ttolee et correspcnd avee les. conventions ~i~es a la ~esiJ~lJ;I:· s;.i· . :-, ~!"' 

.-. ci·a.0~:2012 . I merg 

.j 
! 
1· 

I ·1 
.. . 

r 

1 
I 
i 

I 
i 
'j 
:1 
.j 
j 

.. j 
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AbnahmeonJfzel/Qnis 3Q1 - lJ.l!V EJV 10204.~2005 _@ ALUnna~;; 
Inspection Certificate 3.1 - DIN EN 10204.·2005 I Certificat de Receotion 3.1- DIN EN 10204:2005 

f.{unde: TW Metals (MN) Zeugnisnummer: 1664/15 
Client: Cert No.:/ No. du certifiaJt: 

Produkt: 
Produd / Produit: 

Soezifikation: 
Specification: 

Werkstoff: 
Alloy/Alliage: 

Abmessung 
Size/ Dimension 

l<ennzeichnung 
Marking/Marquage: 

14600 James Rd. 
MN 55374 Rogers 

Rohre nahtfos gepresst / 
Tubes seamless extruded \,/ 

USA 

ASME SB 241 / ASME SB 241 - M 2013 Section II, Part B; -

5083 

Be5tellnummer: M 49342799 
Order No. /No. de commande 

ALUnna Auttraasbest.-Nr.: 58912/100 
ALUnna Conf.-No.:/ cont. de commande: 

Zustand: 0 
Temper/Etat 

6,625 INCH 
51852 

x 6,065 INCH x 0,280 INCH x 20,000 FEET 

ALUnna - Cert No. 1664/15 - 5083 - 0 - Cast No. 4241 - ASME - SB 241 - (2013) • 6,625'' OD X 0,280 ''Wall· 6,000 SCH 40 - Alunna 
Order Conf No. 58912/100 - 1 • CPB 300 

l..ieferung pcs. lbs Country of Manuf~cture: Germany 
Delivered Material/ Matenal delivre: 16 2116 

1. Chemische Analyse Chemical Analysis I analyse chimique 

Clia<TJe/ min . . ··. _Si, _.. --Fe - ~- cu -o:~Q i ~~ ; rt~s . Zn '. ~ ~~- Pb::J/ ·zr - sC_l Sn·~~ N1 r-;,,;,-
Cast No. · ' : · 1 I 

max. 0,40 0,40 0,10 1,0 I 4,9 : 0,25 0,25 · 0,15 , ' 

424111s · ·~ o,~~s 0 ~,3;~ J. 0~~31 ·.o;;~I4,2~2_~7~~J~:~~:·to;019lo,o~;~E;;.F.oo~f,O~f~~~a0:"~:~," 
Hydrogen content: 0,10 ccm/100 g Al Elements without indication < 0,01 % country of melt manufacturer: Gennany 

Products are in accordance with applicable,,_R_o_H_s ________________ __, 

FAR BAA: Cannot certify compliance 

Ergebnis der 
PrOl'ungen: 

Test results: 
Resultats: 

07.12.2015 

DFARS BAA: Complies 
FAR TAA: Cannot certify compliance 

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

Zertifiziert nach DIN EN ISO 9001:2008 uod DIN EN 9100:2009 
. gU!tlg bis 2016-11-10 

Zertifikat- Register- Nr.; 001959 QM08; 001959 ASH 09-1 
" 1• ·~ ; ..,;, ,.....,,.,",.i, 1 lnn:o .t.r. 11.,.17,..n,,.,. WPn l/; i:;q47 c; I Jnnri . Germanv 

released by 

Hollmann 
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Abnahmeprufzeuqnis J,J - DlN EIV 10204:2005 
Inspection Certificate 3.1 - DIN EN 10204:2005 I Certificat de Receotion 3.1- DIN EN 10204:2005 

Kunde: T'N Metals (MN) Zeugnlsnummer: 1664/15 
Gient: Cert No.:/ No. du certificat: 

K2nnzeichnung 
Marking/Marquage: 

Lieferung 

14600 James Rd. Bestellnummer: M 49342799 
MN 55374 Rogers USA Order No. /No. de commande 

ALUnna Auftragsbest.-Nr: 58912/100 
ALUnna Order Cont.No.: 

ALUnna - Cert No. 1664/15 - 5083 - 0 - Cast No. 4241 • ASME ·SB 241 - {2013) - 6.625" OD X 0,280 "Wall - 6,000 SCH <\O - Alunna 
Order Conf No. 58912/100 - 1 - CPB 300 

Country of Manufaci.'Ure: Germany 
Delivered Material/ Material de/ivre: 

pcs. 

16 

lbs 

2116 

Mechanical Properties/ Valeurs Mecaniques 

Anforderungen 1 

Requirements 
tensile 

(Rm) ksi 

yield 

(Rp0,2) ksi 
j:?~:£- _- ~~~,:~~ti~' ~~ -~~~~~:~ ----------

ASME SB 241 39,0 
51 ,0 

16,0 

_ .. 
: 

. ·-·---- · - ... -- .... ·· ---- ... . --··- ·-- ·­·-·· · 
L __ ·-·- _ _ __j_ _ ___ _ J 

Ergebnis der 
Priifungen: 

Test results: 
Resultats: 

07.12.2015 

1 
2 
3 

-· . .. ... - T I 

44,950 
44,225 
44,660 

23,345 
23,200 
22,910 

23,0 
23,0 
22,0 

$( :xr-
r-----

J- ~ J.. :;.-r7 / rw Ml!TALS t=J 

k) ~ i JAN U .10'6 ~ 
1.)) 7; /7 I T _M1I' ~: 

Es wird bestiltigt, daB das Material geprOft wurde und den Vereinbarungen bei der Bestellannahme entspr~CCEl>'raii~ 
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 fes conventions faites a la reception de la commande 

Zertiflzlert nach DIN EN ISO 9001:2008 und DIN EN 9100 :2009 
gi.iltig bis 2016-11-10 

Zertifikat- Reqister- Nr. : 001959 QMOS; 001959 ASH 09-1 
- · ·'· • •--- Ar 11~1 .. ,....,.,~ \Alon -:i,::; t:Qa'.>c; t lnn;:i . l..P.rmrinv 

released .by 

Hollmann 



v\ le ris 
FxlTudrrl Pmclucto;; 

Fri~,d1ich·Wohlc1·Sl1. 2 
5:JI If Bonn 

Tel.: 022a 1 558·?.676 
Faic M?.6 ! 556·?.784 

,~.i~1is A!uminum P.oM Cimt.H • ~$f!c"tCl1 .:20;. 1n • S:lO.-iJ Ho-rM 

\Jv~ 3 <Ji J..~~ & 
~ \\~\6\ 

CHEMICALS, INC. 

CHART ENERGY AND 

2191 WARD AVENUE CT'- \<"63:=cJ 
USA LA CROSSE WI 54601 J_,3-tl\ -\ti 
edith.berkenkopl@aleris.com :richard .lalande@aleris.corn 

f'1cduktbeschreib11ft{l·Df:scrip/~);• al ProdtJCl·Ovscription de produil 

seamless tubes extruded, as per EN 755-7 (w) 
in alloy as per EN AW 508~3 H112 die no.: 219018 
DIA 219.075 x 18_.26 MM (PIPE. 8 NPS .719W) 
length: 4200 mm (165.3[)'') 
{') =SES 4-1.87 I ASME SB 241 t ANSI H35. 1i. 2 
tolerances as per drawing 

f.lrlif-N1 Clf.l!giSn·Nr. 
fdor.t1fi::i1S1at1 No C.is: Nv fJp0.2 !"!111 

lvtJ Ccut1tHNt-
··-·s,)ii;;,·;;f'(;"--

\',Jl'tOfr 

---·-·······-·· .. --.. 
110 Mpa 270 Mpn 

Valcun; 16 ksi 39 ksi 

01/114131 192.9 Mpa 307.0 Mpa 

om 141:31 192,2 Mpa 307 .2 Mpa 

01i1 ·1413·1 189.6 MPa 310.3 Mpa 

01/1i413i 172.4 Mpa 307,0 MPa 

01/114131. 168,2 Mpa 303.7 Mpa 

01i114131 177,2 Mpa 305,4 Mpa 

01/1; 4, 31 28,0 ksi 44,5 ksi 

01i11413i 27.9 1\Si 44 .6 1<.si 

01/i 14131 27,5 ksi 45,0 ksi 

01/114 i 31 25,0 ksi 44,5 ksi 

101/114131 24,4 l\Si 44,0 ksi 

j01/114131 25.7 ksi 44 ,3 ksi 

Abnahmeprufzeugnis o/NEN 10204-3.1 

lnsp1-"Jc!io11 Certificate / Certifica/ rfo Hecoplion 

Nwnmer LS00147586-0010 

U'lser Aul/ray -·-----····--·-------··--········-··-····--------! 
1511 fl399 -Q05Q /.1.-!1:n1119 •'C•rfl 

(.~:1 C{,, ~ .,-,:1 1.1: "fl <?4.02.12 

"ii~·ra··sesteuuno 
YOu( Ofdtw ; ktd~ :t ti~ 

f·lerr 8 . Mlil/er 

Nerstct1u11gs· Nr.(FA} 
!:,,~,;~~ \r !I(; 

A5D '.'!'i 
Ai!. 

12,0 
12,0 

21,6% 

21 ,7% 

23.6% 

24,7 % 

23.7 % 

23,6 °1... 

24,0% 

24,4% 

23,6% 

25.0 ~1., 

25.2% 

24.4 % 

J-i5 

Pr : 45 x 356503-00 

Pk. 45 x 356503-00 

!.etl::llfipA 
A-fS7t: 

ASME SB 241 

6.000,0 Kg 

~ltlt'\t,l.;{,jlt!}it.:1 

!W•h1"t'; 

"":}'"'!,. __ ·.-··--····------·---
-·t----r----·---·-······-······ .. ···--···· .. ··"··--.. ------------f 

MAR 14 2017 4v' 
/) .r: r/1 >;J¢7 

··,., Sof.lo,i.;et:e 
Si Y'° 1!;rN Cu 'l' .. Mg % Cr % Ti 

~'d-~i:J.·., -·---·-+··----····-·---·- ···-·-- ·-·--··-----4----1 
C.n.1rpPn-N,. OAO 0.40 0 .1 0 l.')() 

C:rs•·'lll> " 
('.4'.J!JlN~N" ....... ~ u.oo 0,00 o.co 0,4C 

01/114131 0,15 0,27-- -·-·0·:06- i 0.71 

I 

Bonn. den 01.03.12 10:15:46 

I •hO' 

4.90 

4,!JO 

4,56 

0.?.~j 0,15 

! 
I 
I 
I 

0.00 o.oo 0 .05 
-----+----+---·--- -----······--·-

0 ,07 . 0,02 0,01 

I 
S. Jost 

L.01 :er Wc;rkslolfprvlung ! Exporl 

D117~es Ooi..,u11cnl w..mfo ,,1e~:ror.iscl1 arsleli! ''r'd is: uhne Ur.1crsct1rill und Stnr.~el 9ijllig 
Als recht!icr1 vc1t>1ndhct; ist 11ur dC'S in Bor.n hintcrl~le Origm~ t zu l'r.."1\mc;hU?11! 

Tf\'~ d~~C.!Jl~l(H"1! Wili l (J:Sed mr!or;,-1lic~ny ~1ild .. ·;i;,c w:lbaol '•i{jt1RmHir r.!~ :!i.lll.rl~P 
f Iii; o::g·!H11 is. hied :;1 9n~n Mr.f ':J~ t _J ;,nown r;n ICH.)U ~..!:H 
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Abnahn1eprll'izf!ugnis 3.1 (EN 10204) t1 ·~ 'H +·l L 
inspection certificate - mm certificate if :-v <.t ~ 

Nr.: 85220799 
Rev.: 0 
Seite/page: 

Zer1ilia:ien nsen I Cf".rtifitld 10 ISO 9001, ISOITS 16~9. EN/AS 9100, ISO 14001, NAOCAP Datum I date: 

At.eftraggef»qr I cu;tcmer. Bestell Nr. /order no.: 
TWMETALS, INC Datum I date: 
760 CONSTITUTION DR 
EXTON PA 19341 Auftragsbest. Nr. I order confirm no.: 
USA Datum I date: 

W2~rtempfin9~ :/ consignee: i---- . 

Ueferschein Nr. /delivery note: 
TW Metals - Rogers Datum I date: 
14600 James Road 
ROGERS MN 5S374 -· 
USA 

,___. 

02 / 3 

1 von I of 2 

2014 01 07 

M49302B19 
20130920 

663678 

2013 09 25 

ss;:.20199 
2014 01 31 

~~tiJ\¢ri~•r:.:6ik~::~~~-;~~{.:· .· ·.iYL ·;:;~~=:BrM;.~'fl_a .... '~ ... it. .... r ~ .... :··_: ...... · ____ w ......................... ..;...· --I 

Form I form: Sheet 

Werkstoff I material: 5083 

Zustand I temper: 0 
Dim./ dim.: pnch]: 0,250X60,00X144,00 
Kundenartikel Nr. / cust. article no.: 12702 

Technische Lieferbedingungen I taehn. spec. : 
ASTM B 209-10 
ASME SB-209, 2011 a ~ 
Sondsrvorschrift I special terms: 

L . . ··-· .• ·-~-----' 

Oi 16~73/02/00 01/006930713 5083 I 6636700047 

OT 1s;;i'3/02IOO 011005930713 5083 I 6636780048 ..____ I 

3333,333 los 

3333,333 lbs 

S.~u · ,:· 
~· 
16 

16 

w::~::~~~~:~~j~~~t.-~··t· .::.~··~~~):~~•1· : .. · 
GU55 NT. I Cilst no. materlal -----
01/005930713 5083 SI Fe Cu W111 Zn Ti 

spec. min. 0,40 4,0 0,05 

spec. max. 0,40 o.40 0,10 1.0 4,S 0,25 0 . .25 0,15 0,05 0,15 

actual 0,24 0,35 o.oe 0,61 4,8 0,10 0,05 0.03 0,02 0.04 

urs vs A2'' 
[!r.si] f:l!\Si] r,1 

spec.min. 40.0 18,0 16 

spec.msu. 51,0 29,0 

16673/02 O L 3 from 44.8 24,9 20 

Ml.AG rolling GrnbH, Postfach 32, A-5282 Ranshofen, ~17e-lch -www.amag.at 
AIV.iAG rolli!'lg GmbH, P.O. Sox 32, A--5282 Ranshofeo. ~i<k v.ww.amaa at . ~~ ":o 

~/~ · ~/:} 
/I-I-It ~0 



F.OLLIN G 

Abnahmaprutz,ugnis 3. i (EN 10204) 
inspection cerJflcate - mm certificate 

Zeruflziet1 nach I certified lo ISO 9001, 1$0/TS 18949. EN/AS 9100. ISO 1«!01, NADCAP 

Nr.: 8522079$ 
Rev.:O 
Seih?. /page: 

Datum I date: 

Es wird best~tigt, dass die Lieferung gaprUft wurde und den Verelnb.~rungen bei der Bestellung entspricht. 

02/3 

2 von I of 2 

2014 01 07 

We hereby certify that the material described above has been tested and complies with the terms of the order contract. 

f:. ·:~ .:·.~ ........ ~,~-~~f.Y:.~i#':·.:.:: .. ::·',· ... :,~,~l?Japji:;,;.,'.:>~,:·:·.:· ··:.: .. · .. . :: 
Josef Klampfer ,osef.ktampfer@amag.at 

Hersteflertand: Osterreich I goods origin: The goods are of Austrian oriQln. · 
Meschlnell ersteltl • Gdltlg ohne Unterschrlft I Automated - valid without being signed. 

fr/&2-
/f'/~ l b 

AfMG q-olling GmbH. Postfach 32, A-5282 Ranshofen, Osterreich • www.ama9 at 
AMAG rolling GmbH, P.O. Box 32, A-5282 Ranst\ofen, Austria • y.ww amag.at 



ceRTIFlfil INSPECTION REPORT Arconie DAVENPORT WORKS 4679 State Street Bettendorf, IA 52722 
Ship From: 

3079585 0 
'Ne hereby certify tl'lal the material covered by thi5 cerlifate has -0.e" inspected with, aoo has be1m round lo meet fhe 
applicable requiremenb dOSCl'ibed therein. •nduding any specincnoos fonning a p211tof tl'le desCliption and that &amples 
represenla~ve of the material mat ll'le ccmposition limits and had the mechanical propertias shown on the face of this sheel. Shin Qat_e B.L. No.__ _ Jnyoice No.._ _ ___Ar_c_on.kMo. _ 
This test report shall not be reproduced except In fuh. wi1hout the written approval of ti'le Quality Department, No alteration, 
eddihon er ottier change is authorized to be made to this certif.cate. The recording or false, fictitlOIJS , or otherwise fraudulent 
statements or enhies on ltlis certificate by any recipient may be punished as a felony under applicable law. 
Per: 

~016-11-29 11125395 
Item 

P.O. No./Govt Contract No. 

00000 

Customer 
1000864455-1 

Arconic Item 

M49359332 Ln# : 001 TW METALS-EXTON G041147946R01 

~J.~ 

Ship To: TW METALS INC 
14600 JAMES RD 
ROGERS 5'5374 MN 

Num Package Ticket 
---------------

1 307833 
2 307913 
3 307955 
4 307958 
5 307994 

Lot 
------------.---
499611 
4 99611 
4 99611 
499611 
499611 

Notes for CQR: 0254443.1 
CERTIFICATE 3.1 AS IN EN102 0 4 . 

~z.__~ 
V> \) ~ 31\ ~ ~J.\ ~ '\ 

Weight 

Page 1 of 2 «~s\Y 
\....... ... --

Item Description 
0.375 IN TK (+.020 - . 020 ) X 60.0 IN W (+ . 375 -

4031"\'1 
0.000) X 144.0 IN LN (+ .5 - 0.0) CAT X 11452 (N} A/T 5083- . / 
0 STORAGE TANK & CRYOGENIC PLATE MILL 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 *** 

Quantity UOM Inspector Clock Numbers 
---------- ------ -- -- ---------- ------------------------------
4100 13 PC 47274 47029 
4092 13 PC 47274 47029 
4088 13 PC 47274 47029 
1578 5 PC 47274 47029 
1264 4 PC 4'7274 47029 

---------- -------- --
15122 48 

CQR: 0254443. 1 - Specification Limits ----- ----- -- ------ -- -- --- - - ·· -- ·--- ----- ·-- ----- - --- -- --- -- --------------- - -

UTS TYS EL4D 
Tmpr Dir KSI KSI PCT 
0 Longitudinal Max 51. 0 29. 0 

Min 40 . 0 18 . 0 16 

Other Other 
Chemi cal Composition SI FE cu · MN MG CR ZN TI Each Total Alumi num 

Max 0 . 40 D.40 0.10 1 .0 4.9 o.2s o.2s o.1s o ~ os 0 . 15 
Alloy 5083 Min 

r_ .. ,~_- r=. _· - ,, \ r: I ""'_=··· 'l I' 'i! ~...,.~ t'~ ~,...,,, ~""""' \ !I ....... \ ~1 ~,.,._, ~ ) 
~ "'~, l<••-• ·v R-.,. ·.; 'd ~-,.,.._ ~ 

MAR O 1 201? 4v 

0 . 40 4 . 0 0.05 

(>.\ ~ 
~J1}11 

REMAIN 

~ 
3- ./b - (7 O;( FOR PED 

RIVERDALE, IA. 

DP- 644 55-01-1 

TWMETALS 
fl 

T E 

~ DEC 0 5 2016 ~ 
T R 

T 
ACCEPTED BY S 



CERTIFIED INSPECTION REPORT Arconic DAVENPORT WORKS 4879 State Street Bettendorf, IA 52722 
We hereby eeltify 1hat the mat111ial coveted by this certificate has been im.pected wi!l'I. arW has been fourn:t to !Mel ll'IO 
applicable ••~rements described therein. including any specificatiions fonning a part of the description and lhat samples 
representative of the material met the composlOon limlls and had lhe mechanical properties shown on \he face or this sheet. 

This test report shaP not be reproduced except in flil. without !/le Written approval of !he Quslity Departmenf. No alteration, 
addition or Oltlef change 1s 3lltt100zed to be made to this certiflcate. The reCOl'ding of false. f!ctilious , or ottieiwise fraudulent 
statemenb or entries on tl'\ls Ctlr1ificate by any recipieflt may be punished as. a falooy under appkable law. 
Per 

~J.~ 
Rob Woodai 

Director ol ManufacturinQ Da Worl<s 

c: ·-c{_ _.,./ 

---Tl!ITencaThom 
Quality Assurance Manaaer 

Ship From: 
3079585 0 
Shit> Date _ll.L. No. Invoice No. Arconic No. 

2016-11-29 11125395 
ltem 

P.O. No./Govt Contract No. 
M4 9359332 Lnlf: 001 

00000 

Customer 
1000864455-1 

Arconic Item 

TW METALS-EXTON G041147946R01 

@\S) 
Page 2 of 2 

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

RIVERDALE,IA . 

DP-64455-01-1 

CQR: 02~4443. l 
Lot: 499611 -Mechanical, Physical, Metallography, Quantometer Results--- - -------------------- - - - ------------- - ------ - -

Tmpr 
0 

Dir 
Longitudinal 

No-> UTS TYS EL4D 
Test KSI KSI PCT 
4 44.9 24.1 24.9 

45.3 23.9 23.8 
44.8 24.2 24.9 
45.1 23.9 25 .6 

Cast Number 
H343101E 

Chemical - OES 
Actuals 

SI 
0.1 0 

FE 
0 . 19 

cu 
0.02 

MN 
0.65 

MG 
4.5 

CR 
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)J; it was manufactured in the United States 

R ~--
1 

\ t 1 ·e:·~· ··· \ . .W. I L .. , ~. · , .. 
C 

./ ~ 1.V[:"' ti l\ 
. • . I~ ' ~ · ' 

"'" t " Wt fj ' ..,,,,,Jr 

MAR 012011 { 1 4'i 

~\ ~~4 
Jl1 In ~~ 

~-16· -r7 
0/":; p,·\s·~, ::,::·J 



GERTIHED INSPECTION REPORT Arconic DAVENPORT WORKS 4879 ·state Street Bettendorf, IA 52722 

we nereby certify lhat the material covered hy this certificate has been inspected with. and has been found to meet the 
apphci!ble reouirements described therein. including any speeiftcations !arming a part of the descflption and thal s3mples 
representative o! the material met the composrtion limits and had the mechanic.al properties snown on the fsce oftni$ sheet 

Ship From: RIVERDALE, IA. 

This test report shall not be reptOduced except in full. without tl'1e written approval of the Quality Department No alteration. 
addilion or other change is aulhorized to be made to this certificate. The recording of false, fictitious . or otl'\erwise fraudulent 
statements or entries on ihis certificate by any recipieni may ~ punished as a felony under applicable law. 
Per 

i:MJ/JaM ~-~k-~ 

3136413 0 
Ship Date B.L No. lnvojce No. Arconic No. 

2017-02-14 112104 74 
ltem 

P.O. No./Govt Contract No. 
M49362607 Ln#: 001 

00000 

Customer 

1000880851-1 

Arconic Item 

TW METALS-ROGERS G041146061R01 

~-~\ 3i..n'J:l'53 

DP-80851-1 

RobWoodan 
Director of.Manufacturinq Davenport Works 

Terrence Thom 
Quality Assurance Manacer ~' -"~ ~ I \'i~. \ V.) Page l of 2 

Item Description ~;~·~Y\ 
1.25 IN TK (+.047 - .047) X 60 . 0 IN W {+.3125 

Ship To: TW METALS INC 
14600 JAMES RD 
ROGERS 55374. MN 0.000) x 144.0 IN LN (+ .5 - 0.0) CAT x 16767 {N} A/T 5083 - I 

0 STORAGE TANK & CRYOGENIC PLATE MILL FINISH, SAWED 16767. ASME -SB- V 
209 REV 15 EXC MRK ASTMB209 REV 14 EN10204 

Num Package Ticket Lot 
-------------·- -- --- - -----------

1 330460 567481 
2 330461 567481 
3 330462 567481 

Weight 

REV 2004 ({MARKED)) NOT 
INTERLEAVED MAX GROSS SKID WGT: 6000 LB QUAN TOL +/-
40 % CQR 0252840 REV 01 CUST REQ 17-02-
05 •** W/E 17-02-11 *** 

Quantity UOM Inspector Clock Numbers 
--- ----~- - -- - - - - - -.- -

________ ... _ 

5260 
2114 
5268 
----------
12642 

5 
2 
5 

----------
12 

PC 
PC 
PC 

4 7275 
47275 
47275 

Notes for CQR: 0252840 .l 
CERTIFICATE 3.1 AS lN EN10204 . 

CQR; 0252B40.1 -Specification Limits ---- --- - --- --- ------- -- - - --- - -- - - - ------ - - ----- --- ---- - - - -- ---- -- - ----- - -

Tmpr Dir 
0 Longitudinal 

Chemical Composition 

Alloy 5083 

UTS TYS EL4D 
KSI KSI PCT 

Max 51. 0 29.0 
Min 40.0 18.0 16 

Other Other 
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 

; -·"'·,, ~ "\ ,- , '/··,.: /ti Ir--~ r-~ .. 
.; .. ·u-· "~ ·- ,. . .t-· \ f 1\ ··-· ¥ • ' ~ . ... , ~·! >I ! . . '1 . }. , • ~.II •,,·u:i.:-,.·~ !"; . v '\,...i!:"'~ ~ .. 

', ... ~ ... -, ,-., '"!; ( i 
'?.v~'·''., ~r I,• , , Ill. 
~ -~~ . ,,,..... , .. ., -·., ' .. ~·1.,. 

fl?~ 
$,...50-t7 

;4 :t :: 4,?' )/2 0;> 

OJ(;:-, 
OfYP>. l_i) 

TWMETALS 
R 

T E 
~ FEB 2 0 1017 .6 
T R 

T 

ACCEPTED BY s 
L,~~~---,A«.t 



CERTIF;Eo INSPECTION REPORT Arconi DAVENPORT WORKS 4879 State Street Bettendorf, IA 52722 
We hereby certify that the material covered by this cer1ilicate hes been inspected With. and has been found to meet the 
applicable requirements described therein, including any specilications f01ming a part oflhe description and that samples 
representative ol the material met the composition limits and Md the mechanic.al properties shown on the face of this sheet. 

This lest report shall net be reproduced except in full, without the written approval of the Quality Department No alteration. 
addition or other change is authortzed to be made to this certificate. The recording of false, fictitious . or otherwise fraudulent 
statements nr entries on lhis c.ertfficate by any recipient may be punished as a felony under appltcable law. 
Pe< 

~J~ 
RobWoodan 

Director of ManllfaclurinQ Oavenoort Works 

C/ __ . -~'"'--&,,..;.__ /!JI • 

Terrence Thom 
Quality Assurance Manager 

Ship From: 
3136413 0 
Shio Date B.L. No. Invoice No. Arconic No. 

2017-02-14 112104 74 
ltcm 

P.O. No./Govt Contract No. 
M49362607 Ln#: 001 

00000 

Customer 

1000880851-1 

Arconic Item 

TW METALS-ROGERS G041146061R01 

Page 2 of 2 

CQR: 0252840. 1 -Specification Limits leant.) ------------------------ - ---- ---- -- ------------------ --- ---- - -- ---

RIVERDALE, IA. 

OP-80851-1 

Lot: 567481 - Mechanical, Physical, Metallography, Quantometer Results -- -- -- - --- -- ----------------- -- ---- - ---- - - -- ----
No-> UTS TYS EL4D 

~rnpr Dir Test KSl KSI PCT 
0 Longitudinal 4 44.3 25.7 19.9 

Cast Number 
H3512021 

Chemi ca l 
Actuals 

OES 

44.4 25.6 19 . 6 
44 . 9 26 19.9 
44.6 25 . 2 19.2 

S I FE 
0. 09 0.20 

cu 
0.03 

MN 
0 .58 

MG 
4.4 

CR 
0 .09 

ZN 
0.18 

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 2?.5.872. l(a}]; it was manufactured in the United States 

r~i-~ 1'· ~'~ .f: ~ ·1 · ,, :1 r; ~~- 7·,.-.1' ....... 
""<-' ~-..... ,, \ ' i ~""·() \ l \ii ~" .. ' ,J 
I " ·~"= .. w · ~~ ! ~ ... * ~ .. , ~ ~ ~ ' \..·_.,., ~-~> 

!#76~ 
·5-,crl? 

~;;.~=:·, 22 It·_,;~-~~~ / / 

,:;, ", {#. . !lJ"' //" J /.,,,_/;;:. 

:.~ ~( l - 1-::F~ 
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CERTIFIED INSPECTION REPORT lcoa Inc. DAVENPORT WORKS 4879 State Street Bettendorf, IA 52722 

We hereby cmify !hat the material cowred b)' this certificate has been Inspected witil~a!\d has been fOund to ma.t the 
appDcable requinmients described therein, inclUdlng any specifications forming a part or ttie deserip6on and that samples 
representative of the material met the composition limits and had the mechanical propertios snown on the face of this sheet. 

Ship From: 
2866942 0 
Shig Date B.L. No. Invoice No. Alcoa No. Item 

RIVERDALE, IA. 

This test report shaU not be reprod\Jood except In fun, without tho written approval of lhe Quality Department No allerallon, 
addition or other thl!lnge is 81.11hctized to be ma.de to this certificate. The recoralng of false, ficiitious , or otherwise fraudulent 
statements or entries on ltlls certlfioate by any recipient may be punished as a felony l.Hlder applicable law. 

2016-02-11 10615237 00000 1000693487-1 DP-93487-01-1 

Per. 

~~--.~ 
Rob Woodall 

Director ofManufacturina oavenoort Wort<s 

Ship To : TW METALS INC 

Num 

1 
2 
3 

7640 REINHOLD DRIVE 
CINCINNATI 45237 OH 

Package Ticket Lot 
------------ --- ---------------
222386 664871 
222389 664871 
222392 664871 

Notes for CQR : 0242949.3 

P.O. No./Govt Contract No. Customer Alcoa Item 
M49331622 Ln#: 001 TW METALS-EXTON G041134226R03 

~ 
Terrence lhom 

Qualitv Assurance Manaoer 

Page 1 of 2 

Item Description 
0.375 IN TK (+.0228 -.0228) X 96.0 IN W (+.375 -
0.000) X 240.0 IN LN (+.5 -0 . 0) CAT · X 06308 (N) 
0 STORAGE TANK & CRYOGENIC PLATE MILL FINISH 
06308. EXC MRK AMS4056 REV G IS 2010 ANSIH35 .2 (M) 
209 REV 11-EXC MRR ASTMB209 REV 14 
((MARKED}} NOT INTERLEAVED 

MAX GROSS SKID WGT: 5000 LB QUAN TOL +/ -
40 % CQR 0242949 REV 03 CUST REQ 15-12 -
15 *** W/E 15•12-26 'H* 

~~\ 3\\l\ 1501\ 

00 
4u\-\M\.o 

A/T 5083 -

REV 2013 ASME-SB- \ / 

Weight Quantity UOM Inspector Clock Numbers 
----------
4358 
4324 
4348 
----------
13030 

----------
5 
5 
5 

----------
15 

------ ----
PC 
PC 
PC 

46819 
46819 
46819 

PRODUCT PRODUCED TO THE REQUIREMENTS OF AMS4056 REV G RE-A FFIRMED 11-01-2010 ALSO MEET THE REQUIREMENTS OF AMS-QQ-A- 250 6 
REV B DATED 03-01-2012. -

CQR: 0242949.3 -Specification Limits ---------------- - ----------------------------------------------------------

Tmpr Dir 
O Longitudinal 

Chemical Composition 

Alloy 5083 

Max 
Min 

Max 
Min 

UTS 
KSI 
51. 0 
40.0 

TYS 
KSI 
29.0 
18.0 

EL4D 
PCT 

16 

Other Other 
SI FE CU MN MG CR ZN TI Each Total Aluminum 
0.40 0.40 0.10 1.0 4.9 0.25 0.25 0.15 0.05 0 . 15 

0.40 4.0 0.05 REMAIN 

r?~f.::\/ t .. ·.'·". l . '.·/!,. ,, r:····"' ~ .. '"' .. i ' •i _,, ~ .. 

""'· ,, \1 i .. ll ·1 
',;.. ; .,,.. ... ~ • -~ ... ....;. !...- :. 

~!OV 
_[· 

H··' /f,· . · }I/. -" , ~.! , i , lf\/ !J:[ :; C. n/ I II 1 /; {p 
J_ ~-

~ (( ''/7~fb OK FOR Pt:D 

·1uifMil r. tc>";~ .... a.a. f fE9 16 11 ~ 

~ 



CERTIFIED INSPECTION REPORT Alcoa Ince DAVENPORT WORKS 4879 State Street Bettendorf, IA 52722 
ilW hereby certify lhet lh9 materiel COYered by this certificate has been Inspected With, ancl hes 1>een found to meet the 
appncab!e requirements described therein. inelucllng any specificalions forming a part or111e description and that samples 
represenlative of lh€1 material met th~ composition limits and had tll8 mechanical pro~rti~s shown on fhe face of thla sheet 

Ship From: RIVERDALE. IA . 

This test report shall not be reproduced except in M~ wlUlout the written approval Of the Quality Department No altera!lon, 
addition or ott;er change Is authorized to be made to this cenl!lcate. The recording ot raise, fro!ilious. Of otherwise f~li!nt 
statemsnts or entries on th!s certificate by any recipient may be punished as a felony lintier applicable law. 
Per. 

i1.,dc{.~ 
RobWoodaU 

Director of Manufacturing Davenport Works 

~ . 
. ~~.._:_~ · ·- .... -.. . 

TerrenQ!llhom 
Ovalitv A!lsurance Msnaoer 

2866942 0 
Shin Date B..L..No. Invoice No. Alcoa No. Item 

2016-02-11 10615237 

P.O. No./Govt Contract No. 
M49331622 Ln#: 001 

00000 

customer 
1000693487-1 

Alcoa Item 
TW METALS-EXTON G041134226R03 

(SJ:o~~ 
Page 2 of 2 '~ --:.,,) 

CQR: 0242949. 3 
Lot: 664871 

-Specification Limits (cont.) --------- ~---------------------------- - ------------------- - --------
- Mechanical, Physical, Metallography, Quantometer Results -------------------------- .. - ------------------ - --

Tmpr 
0 

Dir 
Longitudinal 

No-> UTS TYS EL4D 
Test KSI KSI PCT 
4 42.7 20.7 28.8 

42.5 20.S 29.3 
43 . 6 21 28.2 
42.3 20.8 28.9 

Cast Number 
H309001C 

Chemical - OES 
Actuals 

SI 
0.08 

FE 
0 . 20 

cu 
0.04 

MN 
0.57 

MG 
4.4 

CR 
0 . 09 

ZN 
0.18 

TI 
0.02 

DP-93487-01-1 

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 

~ ' :! ··~- ~ ~ ~ -~~· .~_.) ., (;" ;":' . ... -:;-:t . . ! 

~ o } ,:,. . \l~'"n•1-j\J "''~ ,' 
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..QEfffiFIEO ~NSPECTlON REPORT Alcoa Inc. DAVEMPORT WORKS 4879 State Street Bettendorf, IA 52722 
We- hareby Gef11fy 1"'81 Ille m:ter1el covered by W. t.er11Geai<1 has tieoan insp4Kted 'fflttt, and has ~ found to ~ too 
epp!ieable requJroment8 deactibed U'l$fi.lin, including &ny sp~ons IOITnlng a pal1 Of th&· d9actipliot1 and lha1 &amp!M 
representtllMI C11 It» materia? me! thtl c:ompo$ition limits and tied the med'lanical ptopenr.,. shown on lho fllOe ot lh19 sheet. 

Ship From: 
2897343 0 
Shio Date _ltL No. Invoice No Alcoa No Ite.m 

Thi$ teet repon ~hell not be reproduced except in full, without th"' writt&I\ approval Of the Ouelity Dcipvtment No f'.!tMalion. 
eddilion « olher ci'IMg& If authorized to b& med& lo th~ cerUtlcilte. Th& recording o1 fr.lie. fictillotM, or othefoNise fraodu19M 
stsfemonts or enlriea on this certificate by affY rocip~nt may be punished ai a te!Ony ufldtjr lllppllcable law. 

2016-03-24 10706315 

rLo. No.!Govt Contra_ctliQ.. 

00000 

Customer 
1000790411-1 

Alcoa Item 
Pef: 

~~~ 
Rob Woods~ 

Director of ManuftlclurinQ Dl!V4tl'l00ft Worb 

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

Num Package Ticket Lot 

M49346511 Ln# : 001 TW METALS-ROGERS G041144437R01 

~ . ~ 

Temioee Th:lm 
Oul!i!iti A~811C9 Manaae. 

Page 1 of 2 

Item Description 
0.625 IN TK (+.027 - . 027) X ~D.O IN W (+.3125 -
0.000} X 144.0 IN LN (+.5 -0.0) CAT X 11453 {N) 
0 STORAGE TANK & CRYOGENIC PI.ATE MILL FINISH, ( 
SAWED 11453. ANSIH35.2 REV 2013 ASMB-SB-209 \ 
REV 15 EX.C MRK ASTMB209 REV 14 EN10204 
REV 2004 ((MARKED)) NOT INTERLEAVED MAX 
GROSS SKID WGT: 6000 LB QUAN TOL +/-30 \ 
CQR 0251524 REV 01 CUST REQ 16 - 03-
20 w•• W/E 16-03 - 26 *** 

\}~:'14\o 1.\ :;35 
C.-~0l 
~~-'~:\ ,-l.j / 

~l\ 
A/T 5 083-

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

_..., ___ _____ 
---------- ---------- --------------·---------------

l 235491 717142 
2 235582 717142 
3 235584 717142 
4 235626 717142 
5 235651 717142 

Notes for CQR: 025152 4 . l 
C~RT!FICATE 3.1 AS IN EN10204. 

5295 
5299 
5297 
5297 
1587 
----- ---- --
22775 

10 PC 47042 47396 
10 PC 47042 47396 
10 PC 47042 47396 
10 PC 47042 47396 
3 PC 47042 47396 
------ ---- -
43 

CQR : 0251524. 1 - Specification Limits -- - --------- ---- -------- -- ---------------- - - - -------- - ---- - ------- -- ---- - --

Tmpr Dir 
0 Longitudinal 

trrs 
KSI 

Max 51 . 0 
Min 40 . 0 

TYS 
KSI 
29 . 0 
lB.O 

BMD 
PCT 

16 

rr~· '. P" v: n-·<• "\!'· I r;-:. ., F\ ,: t ·· . ' ., ..... .., ~- -- ~ q I ·. ........ ra r = .. ~. ~· i·.u....,,i ...... 

q:Q t ...,.1,,, :.0:? ?rP /i, '·'""'·~ ,_ l"" ~ / 

tfi/~ 
:Z-3-ft 

/t}'j z t,I' 2-/.z.1; 7 

0,1{ t-·of) .':"-,-D 
• \ f ·= 

RIVERDALE, IA. 

DP·9041l-01-1 

TWMETALS 
~ 

T E 

: APR 0 8 ?n16 ~ 
T '*'A 

ACCEPTE'-'d'\{, ~ 



CERl'IFIED INSPECTION REPORT Alcoa inc. DAVENPORT WORKS 4879 State Street Bettendorf, IA 52722 
Ship Prom: 

28973~) 0 
we tw.~ cenry !hat lhe ma1G1181 CO\'el'9d by lh1• <X!>rtilleatt has been ine~ed with. BNt 1'181 tieen folnd to meet Iha 
a?1>1iubll'l "'quireme11ts cf;)$¢llbedtt14'111lfl. irlelud1119 •n>J 1.pecific.~liOns fOmling 111 poo of~ d91cr1pton and that umpjos 
repreMtntcilil/0 Of Iha mall!ritJ met h'• com~~~tlon llmlls. and Md IM mGChal'lic:al ~· shown on the f8ee of ttiia, lhoal. Ship Date B.L. No. Invoice No. Alcoa No. Item 
This to~t report shall Ml be r41prf>lliclld oxecipl in full. 'Without lh0 written app!"OVW of the Out>Jlty ~nl. No lllllitNltlon, 
additioo or other Chal'\g9 is euthOlil.oad to t>e Riadf!o 10 this certi1'\c8te. T ne recording or telse, fictitious. or otherwise ffe~nl 
statemenls or onllies. or'l ITlic cer1ibto t1'f any recipient may bs puni61'1ed as a felooy under awficable lsw. 
Per: 

~J.~ 
Roo'Nood4• 

Direcior of Monulaclurilla O~oort Worl\s 

~~~ · 
Terreno& Thom 

Oue1ilv Anunmoe Menaoer 

2016 - 03-24 10706315 

ELO. N-0jGovt CQnt~o. 
M49346511 Ln# ; 001 

Page 2 of 2 

00000 

Customer 

1000790411-1 

Alcoa Item 

TW METALS-ROGERS G041144437R01 

CQR; 0251524.1 -Specification Limits (cont.) --------- - --------------------------- - -------------­

Chemical Composition SI FE CU MN MG 
Max 0.40 0 . 40 0 . 10 1 . 0 4 . 9 
Min 0.40 4 . 0 

Other Other 
CR ZN TI Each Total Aluminum 
0 . 25 0 . 25 0.15 0.05 0 . 15 
D.05 REMAIN 

RIVERDALE.IA. 

DP-90411-01-1 

Alloy 5083 
Lot; 71.7142 - Mechanical, PhysicaJ, Metallography, 

No- > UTS TYS 
Quantometer Results ---------- - ---------------- - ------ -- - --~ ----- -- - ­

EVID 
Tm pr 
0 

Dir 
Longitudinal 

Test KSI KSI. 

Cast Number 
H3156014 

6 42.9 21.8 

Chemical - OES 
Actuals 

SI 
0 . 11 

42 . 5 
4.2. 8 
43 . 9 
4 3 
42 . 9 

PE 
0 . 22 

cu 
0.04 

21. 5 
22 . 8 
22 . 1 
21. 4 
21. 3 

MN 
0.60 

MG 
4.4 

PCT 
2 3.6 
24.2 
24 . 8 
22 . 8 
24 . 9 
25 

CR 
0.09 

ZN 
0.17 

TI 
0.02 

Th1s material was melted in the United Stat.es or a Qualifying Country [REF DFARS 22 5 . 872 . l(a) ] ; it was manufactured in the United States 

"" ........ _,," -.. I J ~· .. ~: .~ ~" ,.,,,.,,, ~~· · .. i ·• ,~ n t ., ~ \ 
~....,,.,, "" .,, .\ ' . . .... , \ l '- I ,,...,, ~ '* 
~-~: ">~. l c.. ·. ~ ';_ f ~ 1 - ~ · :~i-. \r ...,i, i~ e-~t ~-*r) 

r'f"'l::'\J.O""<. ,... ,. .. 

(, r·{ ; i ;.: 
"~.:r .. l .f',fl 

If 
l'tJ 

pt%'7 
~-1 - f J 

'.)!\' t 
<....i;t.. 

. .4I-.. t,,0 2/ih 

.• if-, 
··· ·: .1 T\VMETALS 

R 
T e· 
11: APR 0 S 2016 ,, s }, 0 
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CERTIFIED INSPECTION REPORT rconic DAVENPORT WORKS 4879 State Street Bettendorf. IA 52722 

We here!;))' certify that lhe ma1erial covered by this certificate has been ili$pected with, and has ~en found to meet lt1tl 
applicable requirements described IMre;n, including any specifications forming a part of t~ c1esa()liQf'\ and thllt samples 
reprosenlat1va of the material met the composition llmi1s and had the mechanical pr04lerti&, shown on the face of this sheet. 

Ship From: RIVERDALE, IA. 
3121890 
Shio Date 

0 
B.L. No. Lnvoice No~ Arconic No. 

1his test reporl shall no\ be reprr>duced except ln fuft. without lhe .written approval of the Quality Oep81'1rnen\. No aheration, 
add1tio1~ or other change 1$ au\hof1zed to be mi:tde to this certihcale. The recording of false, fictitious • or omerwise fraudulent 
slaternents or en!rie:1 on !his certificate by any recipient may be punished as a felony under applicable law. 

2017-01-27 11190477 00000 1000880839-1 OP-80839-01-1 

Per-
Arconic Item 

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

M493.62604. Lnff: 001 TW METALS - CINCINN G041145142R02 

r:;:AJ.. ~ 
Rob Woodall 

Oirec:ror of Marrufaciuring Davenport Wor1<.s 

Ctf-1.~ 
Terrenca Thom 

Oualilv Assurance Mana~r 

Page l ot 2 

Item Description 
1.0 IN TK (+.047 - .047 ) X 60,Q IN W ( +.3125 -

v '\)~\ 3 l\~l g :}.. s 3 

~\o\)-c) 
~~-_ . .,... ,,.: 

{Jv3-M~1 Ship To: TW METALS INC 
14600 JA.i"lllES RD 
ROGERS 553 74 MN 0.000) x 144.0 IN LN (+.S - 0.0 ) CAT x 11451 (N) A/T 5083- I 

0 STORAGE TANK & CRYOGENIC PLATE MILL FINISH, SAWED 11451. ASME-SB-
209 REV 15 EXC MRK ASTMB209 REV 14 EN10204 

Num 

1 
2 
3 

Package Ticket 

325702 
325703 
325704 

Lot 

581583 
581583 
58.1583 

Weight 

3323 
497/ 
4983 

13283 

REV 2004 ((MARKED)) NOT 
INTERLEAVED MAX GROSS SKID WGT: 6000 LB QUAN TOL +/-
40 % CQR 0252111 REV 02 CUST REQ 17-01-
22 *** W/E 17-01-28 *** 

Quantity 

4 
6 
6 

16 

UOM 

PC 
PC 
PC 

Inspector Clock Numbers 

47431 
4743: 
47431 

Notes for CQR : 0252111.2 
CERTIFICATE 3.1 AS IN EN10204 . 

CQR: 0252111. 2 - Speci~ication Limit s 

UTS TYS EL4D 
Tmpr Dir KSI KSI PCT 
O Longitudinal Max 51.0 29.0 

Min 40.0 18.0 16 

Other Other 
Chemical composition SI FE cu MN MG CR ZN TI Each Total Aluminum 

Ma:x 0 . 40 0.40 0.10 1.0 4.9 0.25 0.25 0.15 0 . 05 0.15 
Alloy 5083 Min 0.40 4 . 0 0.05 REMAIN 

r' ::"- ·' J"' i ;."" '\{" :~ f""' · '""' ~ .,.,,,..,, ,_,,. '°· . • :r-.o i jf . ...-.-,; -~ ll 
~ ~ ~~ - ~ ''\l ~ ~ .. ' ~. ~.t ~,.C:f!P.:· .. ~ -~jf. ,:·~ 

~~ 
"$~YO -l ( 01r f:'o~,,... 

'• i-·S"D 
~ ~ .:· t '. S'- 0 /j/~. ~ /fi / hI - /.L:J ] /2 2./ 1'1;\,. ' ',4 - o/- /7 - ., ,, '7 

TWMETALS 
R 

T E 

~ JAN 3 0 2U17 6 
T R 

l 

ACCEPTED BY S 



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

We hereby certify that tM material oover'1d by· thi& c91'1ificate has been inspected with. and has beeo foun<i to meet the 
ap~cable requirements c:fe5c:r1bed therein. inch.lciing any specifications fOf!lling a part ot the desCfiplion and \hat samples 
r~pre5oolatiYe of lhe material met the composition limits arld had lhe mechan1cai prcperties sh-OWO on the face of this sl'leei. 

This test report shan not be u~produced excepl in full, without the wriltM approval of the Quality Oepartmenl. No alteration, 
add~-100 or other char\ge is authorized lo be made to this certificate. The reco<ding oi false. ficlitio~ • or olherw1s4;1 ffaudulent 
statements or entries on 1his ceriiticate by any recipient may be punished as a felony under applicable la·"" 
Per: 

i<,/c{~ 
Rob Woodall 

Director of Manvfacturin<:i Davenport Works 

r / .. .:Lh" -r,-.-.... /~~-
Terrance Thom 

Qvalitv Assurance Manaoer 

Ship From: 
3121890 0 
Sb_ip__Date B.L. No. Invoice No. Arconic No. 

2017-01-27 11190477 
Hem 

P.O. No./Govt Contract No. 
M49362604 Ln#: 001 

00000 1000880839-1 

customer Arconic Item 

TW METALS-ClNCINN G0411451421~02 

Page 2 of 2 
rC.eo~t:i--_ -(\ 
~--.-,/ 

CQR: 0252111.2 -Specification L~mits (cont.} --------- - -------- - ---- - --- - - - - - - -- - - - -- - --- - ---- - --- - - -------

RIVERDALE, IA . 

DP-80839-01-1 

Lot : 5 81583 Mechanical, Physical, Metallography , Quantometer Results - ---------------- - ------ - - ·· --- - - --- - -- - - - -- - - ---
No-> UTS TYS EL1D 

Dir Test KSI KSI PCT Tmp:-
0 Longitudinal 1 44 26.2 20 

Cast Number 
H3512028 

Chemical - OES SI 
Actuals 0.09 

44 .2 26.5 18 . 7 
44. 9 27 .4 19.6 
44.9 26 .4 20 . 8 

FE CU MN MG 
0.20 0.03 0 . 58 4.4 

CR 
0 . 09 

ZN TI Other Each Other Total 
0.18 0.02 < 0.05 < 0.15 

This material was melted :i n the United States or a Qualifying Country [REF DPARS 225.872.l(a)); it was manufactured in the United States 

:J'J~ f'''"\ I 
;r~ ,, ..... \1 
" -' ;/,- ' ' - ' 

,-.n ~ .. J" ,~ ;;.r.ac ;:-" "'-\ 
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ESTERN FORGE & l:{JuANGE C01
0 

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: I 
PO: 3467775 I HEAT NO: I 
SPECIFIC,~" TIONS: ASTM 8247-09 6061-T6 ALUMINUM 

125RMS ALL OVER PER SES 4-8.45 

.QTY ITEM DESCRIPTION 

1 4" 300# \VN RF 125/250RI\lfS 
~ 

.237" WALL; DWG# 16200074-315 f \-\~ 6\,H~t,) 
""--

TYPE cu FE .. SI MN MG ZN . A L 

ALUM 6061 .23 .18 .58 .02 .93 .00 Bal 
MILL 

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

E5M0293A 42,190 46,170 20.7 67HRB 

- NO WELDING PERFORMED 01\' THE FORGINGS OF THIS ORDER. 

31144-1 
E5M0293A 

CR .. - TJ 
.07 .01 

GRAIN SJZE (ASTM) 

- MATERIAL HEREIN IS CERTlFIED FREE FROM ANY f'ORM OF MERCURY, RADIUM OR ALPHA PARTICLE CONTAMINATION 
THROUGHOUT ALL PHASES OF MANUFACTl!RE AND SHIPMENT. 

- THE FORGfNGS ON THIS ORDER CONFORM TO THE SPECIFIED DIMENSIONAL REQUIREMENTS. 
-1\lATERIAL MANUFACTURED IAW WFF QA PROGRAM QMS-WF08-10. 

- FORGED & HEAT TREATED BEFORE MACHINING. 

WE CERTIFY AND AFFIRM THAT CONTENTS OF THE REPORT ARE CORRECT AND ACCURATE AND THAT ALL TEST RESVLTS AND OPERATIONS 
PERFORMED BY WESTERN FORGE OR ITS SUBCONTRACTORS ARE IN COMPLIA:'llCE WITH THE APPLICABLE SPECIFICATIO:\S, THE MATERIAL 
DESCRIBED HEREIN MEETS ALL THE REQlJTREMENTS OF ABOVE PURCHASE ORDER AND REFERENCED SPECIFICATIONS .. 

03/10/2017 

DATE 

I ( 
'-r::_}:_: &"'.:X---

L/>_. , 
,~- ... ,~?; 

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

This document shall not be reproducedt 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. 



. ·-.TESTER~ J FORGE & FLANGE CO. 
687 COUNTY ROAD 2201 
CLEVELAND, TX 77327 
PH (281} 727-7000 FAX (281) 727-7062 

CERTIFIED MATEPJAL TEST REPORT 

CERTIFIED IA W EN10204 3.1 (MADE iN USA) 

TO: CHART ENERGY & CHEMICALS INC. I WFF SO NO: l 
PO: 3467775 I HEAT NO: I 
SP EC!FICATIO NS: ASTM 8247-09 6061-T6 ALUMINUM 

l25RMS ALL OVER PER SES 4-8.45 

QTY ITEM DESCRIPTION 

3 6" 300# WN RF 125/250RMS 
.280" WALL; DWG# 16200074-319 rw-lo1t.) v·_) 

~ .. - ~ . 

TYPE cu FE SI MN MG ZN AL 
ALUM 6061 .23 .18 .58 .02 .93 .00 Bal 

MILL 

31144-2 
E5M0293A 

CR TI 
.07 .01 

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

E5M0293A 42,190 46,170 20.7 67HRB 

- NO WELDING PERFORMED Oi'\' THE FORGINGS OF THIS ORDER. 
- MATERIAL HEREIN· IS CERTIFIED FREE FROM ANY FOR1'1 OF MERCURY, RAD WM OR ALPHA PARTICLE CONTAMINATION 

THROUGHOUT ALL PHASES OF MANlJFACTURE AND SHIPMENT. 
- THE FORGINGS ON THIS ORDER CONFORM TO THE SPECIFIED DIMENSIONAL REQUIREMENTS. 
- MATERIAL MANUFACTURED IAW WFF QA PROGRAM QMS-WF08-IO. 
- FORGED& HEAT TREATED BEFORE MACHINING. 

WE CERTIFY Al\D AFFIRM THAT CONTENTS OF THE REPORT ARE CORRECT A\"D ACCL'RATE AND THAT ALL TEST RESULTS AND OPERATIONS 
PERFORMED BV WESTERN FORGE OR rTS SUBCONTRACTORS ARE !'.'/ COMPLIANCE WITH THE APPLICABLE SPECIFICATIOi'iS. THE MATERIAL 
DESCRIBED HEREIN MEETS ALL THE 1rnQUIREMENTS OF ABOVE PliRCHASE ORDER AND REFERENCED SPECIFICATIONS .• 

03/10/2017 

DATE ROSE KAY, QUALITY ASSURANCE ASSIST ANT 
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. 



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

CERTIFIED MATERIAL TEST REPORT ] 

CERTIFIED IAW EN10204 3.1 (MADE IN USA) 

TO: CHART ENERGY & CHEMICALS INC. I WFFSONO: 
PO: 3467775 I HEAT NO: 
SPECIFICATIONS: ASTM 8247-09 6061-T6 ALUMINUM 

l25RMS ALL OVER PER SES 4-8.45 

QTY ITEM DESCRIPTiON 
2 8" 600# VIN RF 125/250RMS 

~ 

.719" WALL; DWG# 16200074-671 (\,") ~ le{\ \ .. f_ ) .. ~~~-· 

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

MILL 

I 3114·4-3 
I E5F1421A 

CR TI 
.06 .010 

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

E5F1421A 41,620 45,920 18.6 64HRB 

- NO WELDING PERFOUMED ON THE FORGCNGS OF THJS ORDER. 
- MATERIAL HEREIN IS CERTIFIED FREE FROl\·t ANY FORM OF MERCURY, RADIUM OR ALPHA PARTICLE CONTAMINATION 
THROUGHOUT ALL PHASES OF MANUFACTURE AND SHIPMENT. 

- THE FORGINGS ON nus ORDER CONFORM TO THE SPEClFIED DIMENSIONAL REQUIREl\'JE~TS. 
- MATERIAL MANUFACi'U.RED IAW WFF QA PROGRAM QMS-WF08-IO. 

- FORGED & HEAT TREATED BEFORE MACHINJNG. 

WE CERTIFY AND AFFIRM THAT CONTENTS OF THE REPORT ARE CORRECT AND ACCURATE AND THAT ALL TEST RESlJLTS AND OPERATIONS 
PERFORMED BY ,WESTERN FORGE OR ITS SUBCONTRACTORS ARE JN COMPLIANCE WITH THE APPLICABLE SPECIFICATIONS. THE MATERIAL 
DESCRIBED HEREIN MEETS ALL THE REQl.IJREMENTS OF ABOVE PURCHASE ORDER AND REFLRENCED SPECIFICATIONS .. 

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. 



National Board Number: 9433 
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.:....;.h=em""""""ica=ls._ ..... I n=c ...... __,2""'"1'""9'""'1_W......,..a'""rd"'-'A....:.v"""'e"""n=u=e--=L=a__,C=r-=o=ss"""'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=o..,;: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.=2-~2-------------~ 
(Horizontal, vertical, or sphere) (Tank, separator, jkt. vessel, heat exch., etc.) (Manufacturer's serial number) 

17769A REV. J 9433 2017 
(CRN) (Drawing number) (National Board Number) (Year built) 

5. ASME Code, Section VIII, Div. 1 ------=20=-1..:..;:5:;...._ ________ ____.2=3=5..-1......,2=7'-'7__,4 _____ ----..,.---=--"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) NIA (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. T.emp. Time 

Body Flanges on Shells 
Bolting 

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

7. Heads: (a) -------------"""'N..._/A,,___ ________ (b) _____________________________ _ 
(Material spec. number, grade or type) (H.T. - time and temp.) (Material spec. number, grade or type) (H.T. - time and temp.) 

Location (Top, Thickness Radius Elliptical Conical Hemispheric.al 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 Flanae Thk Thk Material Attached Num &Size Boltina 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) 

1~1mpaci~~----------------N~O~U~N_F_-_6_5 ____________ ~~~~mpera~re~--------
[lndicate 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: NIA 
[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) (O.D.) (Nominal thickness) (Number) 

Mfg. Representative: 

Authorized Inspector: 

(07/13) 

Date: S- /S'-JJ 

Date: ~ /J S/1) 
I 

[Type (straight or U)] 



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

Items 14-18 incl. to be completed for inner chambers of jacketed vessels or channels of heat exchangers. 
14 Shell (a) No of course(s) N/A (b) Overall length 

Course(s) Material Thickness Long. Joint (Cat. A) Circum. Joint (Cat. A, B, & C) Heat Treatment 

No. · Diameter Length Spec./Grade or Type Nom. Corr. Type Full, Spot, None Eff. Type Full, Spot, None Eff. Temp. Time 

Body Flanges on Shells 

Boltina 
Washer 

No. Type ID OD Flanae Thk Min Hub Thk Material How Attached Location Num &Size Boltino Material (OD, ID, thk) Washer Material 

15. Heads: (a) __________ _,N....:.:.l.:...:A'---________ (b) ___________________ _ 
(Material spec. number, grade or type) (H.T. - time and temp.) (Material spec. number, grade or type) (H.T. - time and temp.) 

Location (Top, Thickness Radius Elliptical Conical Hemispherical Flat Side to Pressure Category A 

Bottom, Ends) Min. Corr. Crown Knuckle Ratio Apex Angle Radius Diameter Convex Concave Type Full, Spot, None Eff. 
(a) 

(b) 

Body Flanges on Heads 
Bolting 

Min Hub How Washer 
Location Tvoe ID OD Flanae Thk Thk Material Attached Num &Size Bolting Material (00, ID, thk) Washer Material 

(a) 

(b) 

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

17.lmpaci~~---------------~N~/A~-------------~~~~mpera~re~-------­
[tndicate yes or no and the component(s) impact tested] 

18. Hydro., pneu., or comb. test press. SEE U-4 FORM Proof test _____________________ _ 

19. Nozzles, inspection, and safety valve openings: 

Purpose 
No. 

Diameter Material Nozzle Thickness Reinforcement How Attached Location 

(Inlet, Outlet, Drain, etc.) or Size Type Nozzle Flange Nom. Corr. Material Nozzle Flange (lnsp. Open.) 

A IN, A OUT 2 8.625 NIA SB2415083 N/A 0.719 N/A NIA UW-16.1(a) N/A N/A 

BIN 1 4.500 . . 0.237 " . " 
B OUT, C IN, C OUT 3 6.625 . II " 0.280 " " " 

20. Supports: Skirt NO Lugs N/A Legs N/A Others A NGLES (2) Attached SIDES. WELDED 
(Yes or no) (Number) (Number) (Describe) (Where and how) 

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

22. Remarks: MUL Tl 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: 5-JC-f] 

Authorized Inspector: L¥ Date: ~/; $'/f / 
(07/13) 



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

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

conform to the ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. 

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

Date ~--1s--1z Name Chart Energ)'. & 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 Comoanv of LYNN, MA have inspected the pressure vessel described in this Manufacturer's Data Report on 
.t:'/1J J .:> oJ~ , 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 f/ir)lol7 Signed " t~ Commissions A/~ /j'~~f' ~rized Inspector) (National Board (incl. endorsements)] 

CERTIFICATE OF FIELD ASSEMBLY COMPLIANCE 
We certify that the statements on this report are correct and that the field assembly construction of all parts of this vessel conforms with the 

requirements of ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. U Certificate of Authorization 
Number Expires 

Date Name Signed 
(Assembler) (Representative) 

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

of , have compared the statements in this Manufacturer's Data Report with the described pressure vessel 

and state that parts referred to as data items , not included in the certificate of shop inspection, have been 

inspected by me and to the best of my knowledge and belief, the Manufacturer has constructed and assembled this pressure vessel in accordance 

with the ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. The described vessel was inspected and subjected to a 
hydrostatic test of 

By signing this certificate neither the Inspector nor his/her employer makes any warranty, expressed or implied, concerning the pressure vessel 

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

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

(07/13) 



National Board Number: 9433 

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 .. g..,_y....::::&::..C=.:..:.he=m..:.:.:.::;ica=l=s.._, "'"'ln=c'-, -=2=-'1'""'9-'-1-'W-'-a=r'""'d~A"""'v;..;:e""n.-u ..... e-;=L=a....::::C;;..:..ro-=s~s""'e ........ W-'--'-'-1.._U--S=A'-'---...:.5....:.46"'""0""""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=.2~-2=--------~ 
(Horizontal, vertical, or sphere) (Tank, separator, heat exch., etc.) 

17769A REV. J 9433 
(CRN) (Drawing number) (National Board number) 

9. I 11. Working/test conditions: Working Temp. _+-'-15=--'0"--- °F Max __ -...... 3=20~- °F Min. 

(Manufacturer's serial number) 

2017 
(Year built) 

Stream/Chamber MAWP (P.S.I.) 
(All Streams~C · ers horizontally tested) 

Hydr , Pneu or Combination 

Test ressure (P.S.1.) 

A 1100 1210 
BC 400 440 

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

(b) Parting Sheets: Material SB-209-3003 Nominal Thickness 0.079 Width 24.00 Length 126.00 

(c) Outside Sheets: Material SB-209-3003 Nominal Thickness 0.250 Width 24.00 Length 126.00 

(d) Core Joints: Type: VACUUM Brazed Longitudinal Length 126.00 Girth Length 24.00 Height 13.23 

1.50 I 2.75 Side/End Bars: Material SB-221-3003 Nominal Width _______ ~-=-------

(e) Fins: Material SB-209-3003 

( f) Headers (Half Cylinders) a) Header Ends 
Stream/Purpose No. Diameter Material Nominal End Nominal End End Bracing End Bracing 

(Inlet, Outlet, Drain, etc.) or Size Thickness Type Thickness Material Size/Type Material 

A IN, A OUT 2 15.276 882095083 1.250 MITER 1.250 SB2095083 NIA N/A 

BIN 1 4.500 II 0.250 FLAT 0.375 " II II 

BOUT, C IN 2 6.875 " 0.375 " 0.625 " II " 

COUT 1 10.750 fl 0.375 " 1.000 " " fl 

(h) Nozzle Permanent End Closures 

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

Nominal 

Thickness 
Headers, Ends, End Bracing and 

Nozzle Permanent End Closures 

Attached by Welding 

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

Certificate of Authorization: Type ____ 'U.._' ___ No. ___ 2 __ 0.._..~95 .... 4~-- Expires --,--------=J-..A"'"'N""U:;.:..A..:.:.R.-Y=-=6'-'2=0"-'1'""'9 ______ _ 

Date S-/6-17 Name Chart Energy & Chemicals. Inc. Signed / ~ / ~ 
-----=-'-'=--="'-'=(""'"M .. an-=u"""fa=ct"'""ur=er""') -..;.;::;:.:.:;..1..=-=~--- ~ (Representative) 

Date 5/J (,/.i.01) Name ----'Cu""-· ..... ,""',1~fl'Ctf '-+-A ..... ~~~'-------- Commission __ __..&-..........8 ....... 1 __ · {!_..0'""'£-"""F _________ _ 
(JIC&thbrlZed Inspector) [National Board (incl. endorsements)) 

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

Stacking & Brazing {Cores< 100 Layers) 

Cell 4 

Sales Order# Module# Manufacturing # ____ ;___.· 7~7__.t ___ f__,·· & ____ _ 
Operation 

1. STACKING ASSEMBLY 

I Layer 'r8 f c__ 

~ Layer A; 
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 

Operator 
Clock# 

Date & 
Inspector 
Initials 

W 110-02 lod. q f/3 ~ i ti· l 1 ! tJ <.[- I~ --l-i< -rO 

Wl10-02 fa2'i-R:J-la-;9ac lj 't '{ - r' -tQ 

Wl10-02 

Wl10-02 

Wl10-02 

Wl10-02 

Wl10-02 

Wl10-02 

Wl10-02 

Wl10-02 

Wl10-02 

W/H Points 
Int & Date 

April 2016 



2968.2-2 

Header Inspection Log 
Sales Order # 2968.2-2 

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 

I 
FINAL OK MB 4/25/2017 

jb 4-26-2017 I 
JA 4/26/17 

6502 A-IN S661C S661C I T183C b733 

I 
KL 4/26/17 I 

JA 4/26/17 

6503 A-OUT S661C S661C T183C JJ 4-26-2017 8734 

FINAL OK MB 4/25/2017 
JA 4/25/17 

6504 B-IN 
I 

S618C I S619C T138C 

I 
FINAL OK MB 4/25/2017 

JA 4/25/17 
I 

6505 B-OUT S651C S644C T178C 
I 

I 

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

6506 C-IN S651C S644C T178C 

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

6507 I C-OUT S651C S660C T178C 

I 

Page 1of1 



Chart Energy & Chemicals, Inc. 
La Crosse WI 

Post Braze 
Inspection and Test Report 

National Board Number: 

Job Number/Serial Number 2968.3-3 

Drawing Number: 17769A 

Mfg. Number: 177698 

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

QC Review and approval of ITR: -.J-L<hll-'t-D _____ _ 

Nameplate Verification 

Date: 3 - if - I 7 

Al: ~f~ 
Date: J/q!J? 

General Documentation 

2968.2-2 

QC 
Inspection 

I llm !Ill ~~I llil 11~1UI11~1 I~ II~ 

Date 
Authorized 
Inspector 

3/9/2017 

Date 



Celle 1ction and Test Report 

Centerline Layout 

Weld and Inspect Port Posting 

Header 

A-In 

A.I Notes: 

" 0' cf~~ 
~~~ Q 

(j ~ ~"& 
§'~I'\ 

Qj gj ~ (J ../!) ~~ "<..q 
\..:'. 

J/2017 
/ 

General Operations 
Date Al lnit & Date 

Header Fit-up and Inspection 

2968.2-2 



Cell t ~ction and Test Report 

Header 

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

2968.2-2 

,)12017 



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 Test 

Support angle fit-up 

Emp # Quality 

31912017 

RT complete per drawing requirement Code Requirecf 
~ ............... ~"'1---"""""'--lli---"""+.~~:"'7l"~~~.,_,,:;L-L:.,_.....,..i:--'--Lrr.L..+.41 

Visual Inspection, final welds (Weld Check) 

Dimension Check 

2968.2-2 



Cell 7 Inspection and Test Report 31912017 

Pre-Test with Water 

A I L/:Ja IJ~ a -11 'g2,ql{'f ~ _ g-11 
------------------~---------------- -~-------------- -------------------------------------------------------------------------

8 SJ 0 ~c9 ... t7 /ozqqq · ~-K-1/ 
----------------------------------- ------------------ ------------------------------- -----------------------------------------

c 

Gauge No. 3o<>D kf!i / !tm:> C.G 

Core Drain and Dry 

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

Verification of core dryness. 101002 15 '1 I ··7 

2968.2-2 



Ce// 7
1 

;tion and Test Report 912017 

Prior to Pneumatic and Leak Test 
QC lnsp Date 

Visual Inspection of Bottom Cap Sheet I NLO ! 5 - I I- n I 

Pneumatic and Leak Test 

~ ~ <zj 0 0 ~ 

.& 
..:::s 

~ <b ~ ~ ~ & § ~ cf ,§' Qflj 
~ ~ f- s "<zj 0' ~ Qflj d- ~ 

"- Q ~ l.i} l.i} ·~ ~ ~ & <h- 0 d- p. 
r-- ~ 
~- .~ 

<i,V ~ ..s § 
Vj ~ 

§ 0 ~ ([) .o ~ ([) § & ~ <zj ~ :-.;;: ~ ~ (j t./) 
~ ~([) . ~ rf s- § q;s ~ ~ ~ ~ ~ ·!j /!! S'flj § ~ Q.V; "<zj ~ f1j <zj s- ~ ·~? ~ ~ ~ .~ <b(j Q s- ~ ·~<ri ~ Qrri qJ ~ "CZ, ~ Q ~ ~ 

~ ~ ~ ~ ~Qj ~ Jl ~ 0 ([)rri <ff ~ ~ 0 ~ ~ ~ s ..... ~ ~ I ~ I ~ i.:c ~ 
~ CJ..' ~([) (J.;S 0 CJ.. ~ ~ § ~ CJ..' ~([) 0:::5 § ~ ~ s- t.t:; 1-...cz, ..s- ~ I~ Qq, 

t/-f53 o o • I I 'i/bL/'8'3 o • o O . ' 

---------~-------~-5-:LL::t2 __ j __ ~--~11-zJ_&~~t~!1-_LJ2_{9 ______ l __ LL~_q ___ __f. __ 5-~.-a~a _ __l ___ ~.-~--------_j~~__l~:t- ~.-~ 0~. 1_{ ___ _ • i 1 'i;5Du-- 1 1 'L . ~ 1 

. 

1 1 ~~~ 

---------~-------[~. ---~.-~ __ :1d2L ~-~. __ 1 
__ ~fnL. 5-::1_t ::_t! __ _j ____ t_~ _____ _L_ __ '.f~. --~---__j_~~7·. _k:a:L2L_'Jlf------------~~---~--.k- . __ t;;u ____ _ 

I li6" Il "'% I ()~_':_ !1'L I I I /.J<i, ·4 I ~ I k , /'. /J : 1" ...,-~J : ~ ,,., W : · : : C T 0 V : · · : : . ~~ 
c l 5--/1-1? l M ~ !:Jrll-t! ! 5-tl- t? ! 'f ctO ! t/00 ! "'.5'-/l-/7 ,-- :~ O {.( !vb >/11. 

2968.2-2 



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(T ester) 

Loose parts verification 

ITR review and return to QC Office 

2968.2-2 

31912017 

Final Inspection 
Emp # Date Date 



Gauge Number 

I Com men~: 

Stream Name 

a 

i 

1,500 ·! 
; 
i 

1,400 + _. 
~ 

1,300 + 
! 

1,200 1 
l 

1,100 ·j 
j 

1,000 1 
I 
i 

900 I 
I 

800 1. 
l 

700 . 

600 
! 

500 I 

400 ~ 

300 

·200 :; 

. 100 

4:15 PM 

e 

Item Number 

F-2.o"?'· zoS 

Pressure (in PSIG) 

1430 PSIG 

4:20 PM : 4:25 PM . 

[ May _8_,_ 2017:1 · 

Supervisor ID 

Inspector ID 

Operator ID 

Time (in Mins) 

10.1 min. 

4:30 PM 

1 of 1 

216561 
103178 
102944 

Time 
4:23:14 PM 
4:23:44 PM 
4:24:14 PM 
4:24:45 PM 
4:25:15 PM 
4:25:45 PM 
4:26:16 PM 
4:26:46 PM 
4:27:16 PM 
4:27:47 PM 
4:28:17 PM 
4:28:47 PM 
4:29:18 PM 
4:29:48 PM 
4:30:18 PM 
4:30:48 PM 
4:31:19PM 
4:31:49 PM 
4:32:19 PM 
4:32:50 PM 
4:33:20 PM 

PSI 
1487.9 
1484.3 
1478.4 
1473.2 
1468.9 
1465.1 
1460.2 
1456.7 
1451.0 
1446.3 
1442.3 
1484.2 
1477.7 
1470.7 
1466.0 
1460.0 
1455.2 
1448.4 
1442.9 
1437.7 
1432.5 



Gauge Number 

/OtTO CC 

I Comments: 

Stream Name 

b 

1······ ·-·· 

i 550 ·: 
I 525 -; 
i 
j 

500 ·1 

475 ~ 
I 

450 .i 
l 

425 .; 
l 

400 •! 
' 

375 J 
350 

325 

(!) 300 -, 

~- 275 1 

250 -

225 I 
200 

175 -

150 

125 

100 

75 
50 . 

25 
·o 

Item Number 

Pressure (in PSIG) 

520 PSIG 

Supervisor ID 

Inspector ID 

Operator ID 

Time (in Mins) 

10.1 min. 

5:12 PM 5:14 PM 5:16 PM 5:18 PM 5:20 PM . 5:22 PM 

[May 8, 2017] 

1 of 1 

216561 

103178 

102944 

Time 
5:12:23 PM 
5:12:54 PM 
5:13:24 PM 
5:13:54 PM 
5:14:24 PM 
5:14:55 PM 
5:15:25 PM 
5:15:56 PM 
5:16:26 PM 
5:16:56 PM 
5: 17:26 PM 
5:17:56 PM 
5:18:27 PM 
5:18:57 PM 
5:19:28 PM 
5:19:58 PM 
5:20:28 PM 
5:20:58 PM 
5:21:28 PM 
5:21:59 PM 
5:22:30 PM 

PSI 
543.0 
541.0 
540.3 
539.7 
537.9 
536.2 
534.8 
533.8 
533.0 
532.4 
531.0 
532.9 
534.5 
533.0 
534.5 
533.5 
531.4 
528.3 
532.8 
530.6 
527.4 



Gauge Number 

/CJOO C. C. 

I Comments: 

Stream Name 

c 

550 ·l 
~ 

525 ·i 
500 '"l 

475 

450 

425 

400 

375 
350 ,f 

I~ 

325 +· 
{ 

(!) 300 -

~ 275 I 
250 ~ 

I 
225 I 

200 

175 -i 

150 

.125 1 
100 

75 

50 

25 

e 

Item Number 

Pressure {in PSIG} 

520 PSIG 

y 10 

Supervisor ID 

Inspector ID 

Operator ID 

Time {in Mins} 

10.1 min. 

.•. I 

0 -· - . _,, . .,. '"" ____ , ... : ,_, .. _._ ·-·-· . _, 
. 5:54 PM 5:56 .PM 5:58 PM 6:00 PM 6:02 PM 6~04 PM 6:06 PM 6:08 P 

.. [ May 8, 2017 ] 

1 of 1 

216561 

103178 

102944 

Time 
5:57:27 PM 
5:57:57 PM 
5:58:28 PM 
5:58:58 PM 
5:59:28 PM 
5:59:58 PM 
6:00:28 PM 
6:00:59 PM 
6:01:29 PM 
6:02:00 PM 
6:02:30 PM 
6:03:00 PM 
6:03:30 PM 
6:04:01 PM 
6:04:31 PM 
6:05:01 PM 
6:05:32 PM 
6:06:02 PM 
6:06:32 PM 
6:07:02 PM 
6:07:33 PM 

PSI 
541.0 
536.6 
536.1 
535.7 
535.5 
535.3 
535.3 
535.3 
535.3 
535.2 
535.1 
534.8 
534.8 
534.2 
533.2 
532.7 
532.4 
532.0 
531.2 
530.4 
530.6 
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Liquid Penetrant Test Report 

N/A 



·~ OPERATIONAL 
~ TOP END 

~ Q-0..:r 

tj?15?P 

TYP. 7 g, 75)&-

r 
____________ 57.44 

Bt 1' ~ ·'ii 'lf ct t---18. 72 

-,----1 I ------;=:.~ ~ 4 ±. 12 
TYP. 

NAMEPLATE. TOP EWGE 
WELDED ON A . 25 'tfHK 
3003 ·ALUM PLATE 

TYP. 21. 12 
TYP. REF. 

* cj;., 
L 

6. 625 0. D. X . 280W 
5083 ALUM PIPE 
W/ 9 a. D. X • 25 THK 
5083 ALUM PLATE 

i-----24 -----i 
-----it------------ 57, 44-----------i 

11, 
2~~}~ I 

25 
TYP. 

NOTE~ c2q~f. J.. ~· .·dl 
1• . REFER TD liRAL".'lllH F1ll JNSTAU.ATICl'I, OPERATION AND MAINTENANCE 

INSTRUCTICNS. ASSURE: COMPLIANCE VITH REQUIREMENTS PARTICLURLY 
llF'EltATING CCINDJTIONS TO P'R£V£NT OVER PRESSURIZATION. THERMAL 
SHJCK, Pl..UGGIJ«:/FUJLJNG AND CIPERATICJN OUTSUIE DESIGN T£HPERATURt 
RANG£. R£FER TD DRAllJNG 917-7795 F'OR IN:RATED HEAT EXCHANGER 
LIF'Tlt«; JNSTRUCTll:m AND llRA\IJNG 918-6671 F'llR INSTRUCTIOO DH 
RILLING HEAT EXCHANGER TD SUI£ Dn£R TlWI SHIPPING SURF'AC[. 

e. CUST0£R TD DRILL APPROPRIATE HILE:S DR SUITS IN SUPPORT ANGL£S filR 
IOJNTlNG HEAT EXOWER l\S DESCRUIEll IN BRAL-IDM. 

3. HEAT EX04ANGER DESIGN£]), CDNSTRUCTED, AND .STAMP£1l PER, THE LATEST 
~TIJRY £111TlllN AND llDllENDI\ l::F Tt£ AS>E PRESSlllE VESSEL CODE.I 
SECTitll VII[, DIV. l AND REGISTERED VITH THE NATIONAL llJARD. 
CDll£ CAS£S ~1 AND 2774 HAYE BE£N APPLIED . . CODE JURISDICTION 
ENDS AT T1£ NOZZLE TIHM LINE CR FIRST .WELD PREP TD AN AnACHED 
PIPE F'ITTING. IN PRDC£SS EXAMINATION PER PARAGRAPH 344, 7 IS ClHIUCTED ON 
ClRCl.WERENTIAL PIP£ llEl.DS IMlER ~ ll3l. 3 MISllICTIOH. 

-4. AU. FLANGES ARE RAISED F'ACE VEU> NECI< 6061-T6 1\1.UllINJM PER ASl!E 
J31, 3 APPENDIX L. GECH:TRY IS EQUIVALENT TD ASHE :816. 5. 
JILT NlLE PATTERN TD STRADDLE CENTERLINE. MAXIMUM ROTATION OF' JlllLT 
KJ..E PATTERN !:FF' CENT£RLINE JS J DEGREE .BUT NOT MORE THAN • 19 INCH 
AT BOLT ClRCLE:. 

'I' L •c• STREAM f'LANGES ARE CL.ASS 300 · 
'A' STREAM F'LANGES ARE CLASS 600 

F'LANG£: F'AClNG 125 TO 250 RMS 

5. CllRRCSICIN Al.Ul\IANCE• AL.UMIN.JM • 0, .QOOO INCHES 

6. SEE llRAllING 1771!.<JC F'CIR NAXIIUI ALUlllAILE PIPE UIADS. 

7, TI£ t£AJJERs AND mEs AAE LA:8ELED Cl'! THE DRAWING WITH THEIR NDMJNAL 
PIPE SIZE CHI'S>. IF' A STANDARD SIZE ·1s NOT USED THE PIPING IS LISTED 
AT ITS llCTUAL OUTSIDE DIAMETER AND L.AIELED 'IJll', UNLESS SHIMI 
DTt£RV I SE AU. NllZZl.ES ARE CIN . THE 1£AT txCHANGER CENTERLINE, · 

B. Tll...ERAN:E tlN ALL DIMENSIONS IS +/- , 25 INCi! UN..ESS IJTHERWJSE NOTED. 
ANGlLAR Tl1ERANCE CJN F'LANGE F'ACES TD DESIGN PLANE JS +/- , 06 ' JNCH/FlXIT, 
MAXIIUI CF' • 19 IHCH AT FUNGE PERIPHERY. -

9, STREM A :8 C 
HAllP CPSJG> 1100 400 400 
DESIGN TEMP DEG. F' +lSO ·W.X, -320 MIN. 

10. TESTING I lf"IR4A Tl llNi 

I STREAM A :8 c · I 
I f'IRST AIR <PSIG> 30 30 30 I -------
I PRETEST \I/WATER <PSIG) 1430 S20 520 -------------
I PHElJ CPSIG> 1210 440 440 

I LEAK CPSIID 1100 400 400 --------
11. UNIT m SHIP ~ITH AIR AT 15 PSlG IN ALL STR£AMS, GAOOES ARE PROVIDED. 

12. ESTIHATED WEIGHT • 2, 900 LBS. <DRY> 
3, 400 LBS. ( IJ'ERATIN!D 
3, 900 .LBS. < F'ILLED WITH WATER) . 

<WARNING• DD NOT HYDRO TEST JN F'IELD. VITH WATER) 

• 57. £'J)k' i~·~t I 
---------------r---------------12. 5 _____________ __,~ 

REF. 
13. STREAM YIJUJM£1 

STREAM A 
6 . 1 

B 
2. 8 

c 
6.4 t------------------78-------------i-----..,...--....,...--...,..----;.,,-,,.,,,..~--,....,,. """· -ZB . ·1,, . .,. ,, .. • 

')g.pf, 18 ·.~ 
6 x 6 x . 500 

6061-T6 ALUM. ANGLE SEE NOTE f4A 

1s. 216 a. n. < 2 REQ' D> 

CHART SALES ORDER 

1/17 
10/16 
3/16 
2/15 

10/14 
10/14 

· 15. 36 MAX. ; 
+ --1-3. 23 REF. - -- - ·y - -- -

..-----------63 REF.----------~ 1· I 
----------------------------126 REF.---------s_H_I~r-·-I-NG_s_u_R_r_Ac_E _______ -+_, _ 

JOB NO. 

J447 
TRJ-445 
J441XX 
J419XX 
401 
409 
395 
361 
357 
315 
293 

P. 0. NO. 

4500748690 
4500732884 
4500701785 
4500622592 
401-2 
409-2 
395-2 
361 
357 
315-'2 
293 

AS BUILT 
CHART ENERGY & CHEMICALS, INC. 

La Crosse, WI 

15. 276 O. D. 

j; 
c.f i-

_ .p_ 

t.ol:.> 

c:/'­
C/J.. 

~1/.., 

cu. n. 
14. c:uStdMER 'mrr•_, 

A. ESTJHl\TG llRAZEll 1£1Grr, ACTUAL liRAZt HEIGHT MAY VARY . •I- . 12 PER F'DDT Clf' BRAZE I-EIGHT; MAX DIMENSION INCL!JDES 
TOLERANCE llN ~ HE:IGHT PLUS 1£ADER ATTACHMENT PLATES. 

15. CODE ~QUIRED NDE• 

STREAM 
ID 

A IN 
( 153-155) 

A OUT 
( 153-155) 

B IN 
<204-206) 

B OUT 
<204-206) 

C JN 
<201-202) 

C OUT 
<201-202) 

A. llU'TT llEl.ll PDRTID'I tF • A' STREAM, Hiit BODY TD END PIECE ..llINTS ·ra llE 
1~ RADJDGRAPH INSPECTal PER ASHE PRESSURE VESSEL CODE1 SECT. 
VIII, DIV. I, PAR. lN-51 . 

HEADER I NOZZLE CHART ·. 

HEADER END PIECE NOZZLE 
OD X WALL STYLE I THK .ODX WALL 

15. 276 x 1. 250 MITER/ 1. 250 a. 625 X o.· 119 

15. 276 x 1. 250 MITER/ 1. .250 8. 625 x o. 719 

4. 500 x o. 250 FLAT/O. 375 4. 500 x 0.237 

6. 875 x o. 375 FLAT/O. 625 6. 625 x 0. 280 

6. 875 x o. 375 FLAT/O. 625 6. 625 x 0. 280 

10. 750 .x 0. 375 FLAT/1. 000 6. 625 x o. 280 

ALL MATERIAL IN TABLE ABOVE IS 5083 ALUMINUM 

2968. 2 ( 1) 
2905. 2 ( 1) 
2807. 2 ( 1) 
2636. 2 ( 1) 
2577.2 (1) 
2576. 2 ( 1) 
2552. 2 ( 1) 
2364.2 (1) 
2349. 2 ( 1) 
2172. 2 ( 1) 
2126. 2 ( 1) 
2060. 2 ( 1) 
2034. 2 ( 1) 
1983. 2 ( 1) 
1917.2 (1) 
1776. 2 ( 1) 
1761. 2 ( 1) 

9/14 
10/13 
10/13 
8/12 
7112 
2/12 
2/12 
2/12 
2/12 
1111 
12/10 

289 
286 

289 
286 

!M rss tflTEDi DIMEHSIDNS IN INCHES DR INCHES CMMJ 

BRAZED ALUMINUM 
HEAT EXCHANGER 

265 265 
258 258-2 

.~$ 
TlllRll llNGLE PRDJECTJIJN 

LEGEND 
0 PART NUMBER <PRDDU:TIDN USE DNL Y> 
<> JOINT DETAlL-REF'.(~UCTmN USE ONLY> 
0 F'IN DATA INF'!lRMATmN 
A DIMENSCDNAL REVISION 
D SPECIAL NOTATION 

3 STREAM PLATE/FIN 
ITEM ND. E-204-205 

SIZE i>WG. Hil c 17769A 
R£V, 

j 
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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.

Header

Parting sheet
Side bar

Wear plate

Support angle Cap sheet

2JANUARY 2017



JANUARY 2017

FOREWORD
I. INTRODUCTION

 ....................................................6
 .............. 8

II. INSTALLATION
 ............................................ 10

 .......................................................... 11
 ...................................... 13

 ............................................ 14
 ...................... 17

®  ..................... 17 
 ..... 19

 ............. 19
 ............. 21

®  ..................... 21
  ...........................................22

 ...............................................22
 ......................23

 .......................................26
 ............................................................ 28 

 ........................................................29
III. TESTING AND OPERATION
 .......................................... 31

 ................... 32
..................................................... 32 

 ..... 32 
 ................................33

..............34

  .........................................40
 .......................................... 41

 ................................ 42
 ........................................... 42

 ................................43
 .........................................................44 

 .......44 
 .............................................45 

 ..................................................... 47 
 .........................................48

FIGURE I
 ...............................2

FIGURE II
 ............................8

FIGURE III
 

 ........................................................... 13
FIGURE IV

 
 ........................... 14

FIGURE V
 

 .......................................... 15
FIGURE VI

 
 .......................................... 16

FIGURE VII
 

 .................................. 16
FIGURE VIII

 ............................... 17

 ................................. 18

 .................................20

 .........................................22

 ...26

 .......................................................28

 .......... 32

 .........36

TABLE OF CONTENTS

3



JANUARY 2017 4

®

®

FOREWORD
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I. INTRODUCTION
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I. A. 1. Nozzles
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I. INTRODUCTION
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COMPONENT TYPICAL MATERIALS (Aluminum Alloy) 
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A. ARRIVAL INSPECTION
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FIGURE III
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FIGURE VI
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LIFTING POINT. IF LIFTING LUGS ARE 
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FIGURE VIII
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E. PIPE CONNECTIONS
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FAILURE TO PROVIDE SUFFICIENT PIPE 

2

Typical slugged connection
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E. PIPE CONNECTIONS
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IF A FIELD PRESSURE TEST IS TO BE

NOT DESIGNED FOR PRESSURE TEST 

PURPOSES COULD RESULT IN A RUPTURE 
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E. PIPE CONNECTIONS

24

 

  

IF A FIELD PRESSURE TEST IS TO BE

NOT DESIGNED FOR PRESSURE 

TEST PURPOSES COULD RESULT IN A 



JANUARY 2017

E. PIPE CONNECTIONS

25

 
 

 
 

3 8 7720



JANUARY 2017

E. PIPE CONNECTIONS
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Photo courtesy of Groupe RBDH

Photo courtesy of Asahi Kasei Corporation
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A. FIELD PROOF TESTING
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B. FOULING AND CORROSION PROTECTION
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B. FOULING AND CORROSION PROTECTION
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III. C. 1. 
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III. C. 2. 

III. C. 3. 
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CAN RESULT IN FAILURE OR RUPTURE OF 
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III. C. 4. 

III. C. 5. 
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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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USED. CORROSIVE CLEANING SOLVENTS 
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C. CLEANING
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PRESSURE RATINGS.
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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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