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JOB # 17315

MANUFACTURER’S NAME: METALFORMS, INC., 160 GARTH ROAD
CHEEK, TEXAS 77705

ENGINEERING CONTRACTOR: METALFORMS, INC., P.O. BOX 20118
BEAUMONT, TEXAS 77702

AUTHORIZED INSPECTION AGENCY: HARTFORD STEAM BOILER

INSURANCE & INSPECTION
COMPANY

PURCHASE ORDER NUMBER:_ 4400839977

PLANT LOCATION: Equistar Chemicals, LP
3510 Gulf States Road, Beaumont, TX 77704

EQUIPMENT NAME: Glycol 1st Effect Reboiler

ITEM NUMBER: E-1530

FABRICATION SHOP ORDER/SERIAL NUMBER: 17315

NATIONAL BOARD NUMBER: 2565

CODE OF CONSTRUCTION: ASME SEC VIl DIV.1 2004/A06 8 TEMA B __

INSPECTOR’S SIGNATURE OF ACCEPTANCE:

£
Z 7




METALFORMS, INC.

160 GARTH ROAD - GARTH INDUSTRIAL PARK — BEAUMONT, TEXAS 77705
(409) 842-1626 ANSWERED 24 HOURS
EMAIL ADDRESS: webmaster formsinc.com

P.O. BOX 20118 PRIMARY FAX (409) 842-1503
BEAUMONT, TEXAS 77720 ENGINEERING FAX (409) 842-0207

HYDROSTATIC TEST REPORT

I, Randy Arnold, a representative of Metalforms, Inc., do hereby certify that
a hydrostatic test was satisfactorily performed on the following:

Metalforms Job No: 17315

Test Date: Shell 12.30.07 Tube NA

Customer: Equistar Chemicals LP

Purchase Order No.: 4400839977

Iltem No.:. E-1530

Pressure: Shell 480 psi Tube NA
Gauge No.: 156 NA
Calibration Date: 10.08.07 NA
Test Duration: 2 hrs.

Signed: [) ’ \ﬂulauf/’

Title: QC Inspector

Witnessed By: %&

NS
(W BT 25y







GAUGE NO. : Jig/

METALFORMS, INC.

160 GARTH ROAD — GARTH INDUSTRIAL PARK — BEAUMONT, TEXAS 77705
(409) 842-1626 ANSWERED 24 HOURS

P.O.BOX 20118

BEAUMONT, TEXAS 77720 Mll
PRIMARY FAX (409) 842-1503 BRIDGE CITY
ENGINEERING FAX (409) 842-0207 (409) 735-2851

CERTIFICATE OF CALIBRATION
This certifies the calibration of the following equipment

using a dead weight tester as approved by the National Bureau of
Standards.

NBS Test Report No.: (723800
Instrument Type : 4QAJAHJ0LL
Range: P2t [71010)

Manufacturer: _éZALJJL(}ftf

_% Scale As Found Left
0 . s)
25 / 250
50 // oo
s / 750
100 //> Joo?
Comments:

ALsamid And Aed fuitid

Calibration Performed By Metalforms, Inc.
Date: 16 08-07F

Signed:

MF-182




METALFORMS, INC

P.O. BOX 20118
~ BEAUMONT. TX 77720
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METALFORMS, INC.

160 GARTH ROAD — GARTH INDUSTRIAL PARK — BEAUMONT, TEXAS 77705
(409) 842-1626 ANSWERED 24 HOURS
EMAIL ADDRESS: webmaster@metalformsinc.com

P.O. BOX 20118

PRIMARY FAX (409) 842-1503
BEAUMONT, TEXAS 77720

ENGINEERING FAX (409) 842-0207

INSPECTION REPORT

Client: _Equistar Chemicals L.P. Date : 12-29-07

Job# : 17315

PO#: 4400839977

tem#: E-1530

Soap & Air Test: 25 PSI

Specification:

ASME Sec. VIll Div. 1 UW-15 Para. d

Examination of. Nozzie & Support Pads

RESULTS OF INSPECTION:
Examination of the described welds exhibited.
No recordable indication of discontinuities.

ACCEPTABLE

Customer Inspector:

Authorized Inspector: 2

Metalforms inspector: _@M




METALFORMS, INC.

160 GARTH ROAD ~ GARTH INDUSTRIAL PARK —~ BEAUMONT, TEXAS 77705
(409) 842-1626 ANSWERED 24 HOURS
EMAIL ADDRESS: webmaster@metalformsin¢.com

P.0. BOX 20118 y PRIMARY FAX (409) 842-1503
BEAUMONT, TEXAS 77720 ENGINEERING FAX (409) 842-0207

LIQUID PENETRANT TEST INSPECTION REPORT

Client : Equistar Chemicals LP Date: 12.29.07

Time: 1:30 PM

P.O# 4400299977 Job#: 17315

M.F. NDE Procedure# _LP-1-86.4 tem# . E-1530

Penetrant.  SKL-WP Dwell Time: _ 15 minutes
Developer, SKD-S2 Dwell Time: 10 minutes
Material: SA-179 Thickness Surface Lighting: Dorcey LED

Ref. Code Std.. _ASME Sec. VIII Div. 1 Appdx. 8 & Sec. V Art. 6, Art. 24 SE-165

Examination of, Tube to tubesheet welds second pass stationary and floater.

RESULTS OF INSPECTION:

ACCEPTABLE

Customer Inspector:

Authorized inspector:

Metalforms PT-Level II: [ - ?A*LL/MIJ/




METALFORMS, INC.

160 GARTH ROAD — GARTH INDUSTRIAL PARK — BEAUMONT, TEXAS 77705
(409) 842-1626 ANSWERED 24 HOURS
EMAIL ADDRESS: webmaster@metalformsinc.com

P.O0. BOX 20118 N ' PRIMARY FAX (409) 842-1503
BEAUMONT, TEXAS 77720 ’ 4 ENGINEERING FAX (409) 842-0207

LIQUID PENETRANT TEST INSPECTION REPORT

Client : EQUISTAR CHEMICALS, LP Date: 12-28-07

Time: 7:00 PM

P.O# 4400839977 Job#: 17315

M.F. NDE Procedure# _LP-1-86.4 ltem#: _E-1530

Penetrant: _SKL-WP Dwell Time: 15 minutes
Developer: SKD-S2 Dwell Time: 10 minutes
Material: SA-179 Thickness SURFACE Lighting: Dorcey LED

Ref. Code Std.: _ASME Sec. VIl Div. 1 Appdx. 8 & Sec. V Art. 6, Art. 24 SE-165

Examination of. TUBE TO TUBESHEET WELDS 1st PASS BOTH TUBESHEETS

RESULTS OF INSPECTION:
ACCEPTABLE

Customer Inspector:

Authorized Inspector:

s L
Metalforms PT-Leve! IT: DW% /\/ﬁ?,




METALFORMS, INC.

160 GARTH ROAD — GARTH INDUSTRIAL PARK — BEAUMONT, TEXAS 77705
(408) 842-1626 ANSWERED 24 HOURS
E-MAIL ADDRESS: webmasier@metalformsine.com

P O, BOX 20118 PRIMARY FAX (409) 842-1503
BEAUMONT, TEXAS 77720 I ENGINEERING FAX {409) 842-0207

BRINELL HARDNESS READINGS

DATE: _/Z2 2¢ .07

JOBNO.: /73/S ) 7 \/CUSTOMER: é/MM C/ews 2
PERFORMED BY: [ty
IA. OF DIA, OF BR&N&% BRINELL HARDNESS OF
STA
LOCATION 'MPRiiﬂON IN 'M';.‘Z‘E-ii'ﬁ'i IN on MATERIAL
4
[/ e.b,. | 2.9 3.0 (2. /65
L r.b. | 2.9 2.9 /26
L2 s, 3.0 245 ) £2
LD | 294 3.6 2720
G2 oD, 3.0 3.0% /70
z.p. | 29 3.0 /65
L/ O D. 3.05 2.0 /82
T.D, 3.0¢ 3.05 /76
B 2-9 .95 )20
3 & | 2.9¢ R-25 (26
b, 2.0 295 )92
Au 3.0 3-0 1?¢
S o | A9 2.9 ] /2¢
T.D, 2.9 3.0 [ Je5
BM | 245 3.0 - /72

MF-203/REVISED 10/87




TUBE WALL EXPANSION REPORT LT 7/

K
[((d1~d)-c) x 100Z]/2T

Reduction in wall thickness

i

where d = inside diameter of tube hefore expansion
dl = inside diamter of tube after expansion
D = tubesheet hole diameter
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e T e 11 thickness = (do-d)/2
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Reduction in wall thickness

TUBE WALL EXPANSION REPORT

= K
= [{(dl-d)-c) x 100%1/2T

where d = inside diameter of tube before expansion
d1 = inside diamter of tube after expansion
D = tubesheet hole diameter
go : Egﬁgosutside diameter
T = tube wall thickness = (do-d)/2
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SHOP INSPECTOR 12/18/2007
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TUBE WALL EXPANSION REPORT

Reduction in wall thickness

17305
5747/

= K
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where d = inside diameter of tube before expansion
d1 = inside diamter of tube after expansion
Bo o tane bereine Giameter
§ T nehail thickness = (do-d)/2

iNo D do d T C dl X Remarks
| | e | 756 |.suv | .oq2c| 00 | 554 | 5
2 | YOC | 0929 | 400 | 556 &

30 0 Sor o9 | 010 | et | &
4 1,/ Ner |.092€ | oM |, S&5 s 2
5 o KT | 0920 | w0 | (Sk§ | s

Vb |/ S g2y e | 8¢ | &

i V’ . 700 ATC 0920 | 690 (SEY s
"B, o |01 | op | cos | s
Y/ Se3 | 093% | el | o gg3 | STe
) | 260 AT o020 | wepy | S EG ¢
JL | T e | 0925 | o0 | L CS A
12 | W/ L 026 | oyl | LS ¢

LT r |0 | | cpe (s
17/ / (310936 | o) | 594 ¢
i L || L |oter oy | s | <%

Jo | ¢/ J S6q | 043 |0y | ,SE5 ¢

11 170 / L |01 | s LSPY s
K| 760 e |01 | o | 58Y «
ERY) o | o120 cero | Cv6 | ¢
20| S8 | 01 | o) | 59F | &

MF 29




Reduction in wall thickness

TUBE WALL EXPANSION REPORT

K
[((d1-d)-c) x 100%]/2T

uon
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SHOP INSPECTOR 12/18/2007
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METALFORMS, INC, INSPECTION & TESTIN(?ELAN
; — FRONT SHEET
|PLAN LIST No. QCP-2001 Sheet No. 0 OF 1 | Revision No. 0
P/ORDER No. 4400839977
Requisition No. JOB No, 17315
VENDOR: Metalforms, Inc., Beaumont, TX
SUBCONTRACTOR:

PROJECT/ITEM DETAILS: GLYCOL 1 FIRST EFFECT REBOILER

JOB DESCRIPTION/SCOPE:

Fabricate -E- exchanger, shell and bundle only.

in accordance with ASME Code Section VIII, Div.1, latest edition, TEMA Standards,
Class B, latest edition, and Equistar Engineering Specification and

Metalforms, Inc. Quality Assurance Manual, and Equistar Purchase Order # 4400839977
requirements.

Perform shop inspection and examinations throughout all phases of shop fabrication in
accordance with Lyondell/Equistar requirements, and Engineering Standards 200, 220, 223,
322, 340, 360, API-660, QAPO070. IS123, & 1S601.

Customer: EQUISTAR CHEMICALS, LP

Location: BEAUMONT, TX

PLANT: BMO

Equip. SAP#: 10202806

Equip. TAG#: 2308021

Item #: E-1530
P.O. #: 4400839977
Service: GLYCOL 1 FIRST EFFECT REBOILER

Mi Job #: 17315

MASS SPECTROMETER HELIUM LEAK TEST REQ'D PER ASME SECTION V, ARTICLE 10, APPENDIX IV.

DRAWINGS:
KEY: 8= SURVEILLANCE A POINT WHERE THOSE SPECIFIED MUST CARRY OUT THE
REQUIRED ACTIVITY,
V = VERIFY BY INSPECTION A RANDOM MONITORING OF THE QUALITY CHARACTERISTICS BY
THOSE SPECIFIED TO VERIFY CONFORMANCE.
W = WITNESS A POINT WHERE THOSE SPECIFIED CARRY OUT AN ACTUAL
INSPECTION TO VERIFY CONFORMANCE.
H=HOLD A POINT BEYOND WHICH WORK MAY NOT PROCEED WITHOUT
COMPLETION OF THE ACTION.
R = REVIEW A REVIEW OF DOCUMENTATION BY THOSE SPECIFIED TO
VERIFY CONFORMANCE.
REV. REMARKS DATE Initiated by Complete Distributed
0 INITIAL ISSUE 12/18/2007 KL




METALFORMS]

PROJECT: 10202806

INSPECTION & TESTING Item # E-1530
INC. QCP-2001 JOB No. 17315 P/ORDER No. 44008399877
ACTIVITY RELEVANT VENDOR SIGN | CUST. | SIGN [VERIFYING
PROCEDURES/SPECIFICATIONS Metalforms,Inc. REP. DOCUMENT
2.0 General Requirements
2.1 Check materials against certified material test 1, 3. 4 (3.3)}d){e). 6 (3.6.2.7), 8 (3.0), HR
reports and design requirements. 14, UG4, UG77, UGS0, UGY3, UGY%4 %
22 Check material test reports for all materials. 1,4 (3.3)(d) (7.1.5)(e), 6 (3.6.2.7) H.R ' | 44
2.3  Check welding procedure specifications and 1,4 (3.2.3), 5(3.2.3) {(4.6.2.6)(b)(c), 10 H
supporting procedure qualification records &,
prior to fabrication for approval. %
2.4  Check welder performance qualification 1, 4(7.1.5)(a), 5 (3.2.3) (4.6.2.6){b)(c), 10 H.R
records for approval prior to fabrication start. !
25  Check N.D.E. procedures and technician 1, 3, 5(4.6.2.6)(c), 6 (7.4.2) (7.4.17), HR )
qualification documentation. 10 (11.34) (12.1-2), 11 {5.2.1-2) (5.2.4-5) %
{5.3.3-5) {5.4.1-4), UGS0 (B)(15)
26  Check hydrostatic pressure gauge calibration 1,3,6(3.6.2.6), 11 (4.4) (5.3.3-5), UG102 HR /f 52 —
and certification documentation. ]
3.0 Shell Fabrication
3.1 Check shell plate heat number stenciling 1, 3, 4 (3.3)(d). 6 (3.6.2.7), B(3.5.5) UG77, H.R W /%/
for traceability. UGS3, UGY4 ,
32  Check shell cylinder for roundness and 2_ ,3,6(6.1.1), UGso H
dimensional tolerance after rotling and
before welding.
MK'L1  (Bottom Can long. weld) H % '%"
MK'L2  (Top Can long. weld) H ) /V/A”
3.3 Check shell cylinder longitudinal weld joint 1,2 ___, 3,4(9), 10 (7.1-2) (7.5), UW9, H
preparations, fit ups and alignment. UW31, UW32, UW37
MK'L1" _ (Bottom shell Can long. weld) H s /f&'
MK L2 (Top shell Can long. weld) H 722 | A&
3.4 Check welding consumables. 1,3, 10 (6.16) (6.16.1-3), UGY, HR Z;?V
3.5 Surveillance during weiding. 1, 5 (4.6.2.6)(c), 6 (7.4.5-7) (7.4.11) S
(7.4.17) (7.4.20-21) (7.6), 8 (3.0), 11 (5.2.14)
(5.5.1), 12 (5.2.1) (5.3.1), WPS
3.6  Check completed longitudinal weld joint for 1. 3, 11 (5.5.1}, UW29(C), UW35, S
- overalt warkmanship quality and welder {.D. UW37(F) (
stamping.
.JOB SCOPE: FABRICATE -E- EXCHANGER PLAN No. QCP-2001 T No. 117 17315




METALFORMS INSPECTION & TESTING

PROJECT: 10202806

item # E-1530

INC. QCP-2001 JOB No. 17315 "PIORDER No. 4400839977 ]
ACTIVITY RELEVANT VENDOR SIGN CUST. SIGN | VERIFYING
PROCEDURES/SPECIFICATIONS Metalforms,Inc. REP. DOCUMENT
3.7 Check NDE resuits for completed and repaired 1,2__ .3,4(7).5(486.286)c), H.R
sheil section longitudinal weld seam, 6 (7.4.5-7)(7.4.11) (7.4.17) (7.4.20-21)
(7.6), 10 (10.1), 11 (5.2.14) (5.5.1), 4/
12 (5.2.1) (5.3.1), UW___ gﬁ
3.8 Check shelf heat number stenciling for 1. 3. 4 (3.3)(d), 6 (3.6.2.7), UG77, UGI3, HR &,
{raceability. UGg4 {Z
3.9  Check shelt for roundness and dimensional 2__ ,3,6{6.1.1), UGSD H ’fk
tolerance after welding. W
3.10 Check shell circumferential weld joint 1,2__ ,3,10(7.1)(7.2) (7.5), WPS _, H
preparations and alignment. UWSg, UW31, UW32, UW37 y
3.11  Check welding comsumables. 1,2___,3,10(6.16) {6.16.1-3), WPS, HR
uGe %
3.12  Surveillance during welding. 1,2 ___,5({4.6.26)(c), 6(7.4.5-7) (7.4.11) S
(7.4.17) (7.4.20-21) (7.6), 8 (3.0}, 11 (5.2.1-4) %
(5.5.1), 12 (5.2.1) (5.3.1), WPS
3.13 Check completed circumferential weld joint for 1,3, 11 (5.5.1), UW35 S y ’&/
overall workmanship guality,
3.14 Check completed circumferential welds for 1, 3, 11(5.5.1}, UW28 (C), UW37 {F) /
welder 1.D. stamping.
MK/ (Shell cyl-to-tubesheet #10 weld) w
MK'2'  (Shell cyl.-to-Shell cyl. welds) H.R y 4
MK 3"  (Shell cyl-to-tubesheet # § weld) w
3.16 Check shell cylinder for roundness and 1.2 ____,3,6(6.1.1), UGBO H
dimensional tolerances after completion of
circumferential weld seam. VW /k
316 Check NDE resuits for completed and 1.2 ,3,4(7.2),5(4.6.2.6)(c), 6 (7.4.5-7) HR
repaired circumferential weld seam. {7.4.11) (7.4.17) (7.4.20-21) (7.6), 11
(5.2.1-4) (5.5.1), 12 (6.2.1) {5.3.1), UWS5
MK/ " (Shell cyl.-to-tubesheet #10 weld) H.R
MK ‘2" (Shell cyl.-to-Shell cyi. welds) H.R gp \/ _]
MK’ (Shell cyl.-ta-tubesheet # 9 weld) HR
JOB SCOPE: FABRICATE -E- EXCHANGER PLAN No. QCP-2001 SHT No. 2177 17315




METALFORMS
INC.

INSPECTION & TESTING
QCP-2001

PROJECT: 10202806

Item # E-1530

JOB No. 17315

P/ORDER No. 44008393977

ACTIVITY

RELEVANT
PROCEDURES/SPECIFICATIONS

VENDOR SIGN CUST. SIGN
Metalforms,inc. REP.

VERIFYING
DOCUMENT

3.17  Check shell body flange flatness dimensional
tolerance after machining.

2___,4(6.8.2-3),6(6.8.3),9, TEMA

H

4.0 Shell Nozzle Installations

4.1 Check nozzle orientation tayout markings prior
to culting out shell openings.

1,2 __, details, 6 (6.1.1)

Nozzle ¥ ‘£3)

Nozzle 7 WA

Nozzle 33 * ¢/5)

WM

NozzleS¥ ()

Nozzle ¥ '{ )

Nozzle' '{ )

Cplg &/ (coupling)

Cplg €/ (coupling)

T|IT|T|T | T |T | |TIXT

CplgCZ’ (coupling)

Cplg L& (coupling)

4.2 Check shell nozzle opening weld bevel
preparations and fit ups of nozzle to shell.

1,2, 4(6), 6(fig 1), 10 (7.1-2) (7.5)

Nozzle 5_£ ‘A

NozzleS7: @

Nozzle 53" (79

NozzleS¥ ()
Nozzle' ()

Nozzle* "( )

Cplg &/ * (coupling)

Cplg . (coupling)

Cpig €L (coupling)

cplg €2 (coupling)

4.4 Surveillance during weiding.

1,5 (4.6.2.6)c), 6 (7.4.5-7) (7.4.11)
(7.4.17) (7.4.20-21) (7.6), 8 (3.0), 11 (5.2.1-4)
(5.5.1), 12 (5.2.1) (5.3.1),

wizlrix | |T|T{T | | |T

NUNNIY| | TONRN AR

JOB SCOPE: FABRICATE -E- EXCHANGER

PLAN No. QCP-2001

17315




METALFORMS]
INC. QCP-2001

INSPECT!ION & TESTING

PROJECT: 10202806

item # E-1530

JOB No. 17315

P/ORDER No. 4400839977

ACTIVITY

RELEVANT
PROCEDURES/SPECIFICATIONS

VENDOR SIGN CUST. SIGN
Metalforms,Inc. REP.

VERIFYING
DOCUMENT]

4.5  Check completed nozzle-to-shell welds for
overall workmanship quality and welder 1.D.
stamping.

1, 3, 4(6), 11 (5.5.1), UW29(C), UW37(F)

Nozzle &/ * (44

Nozzle SZ' YA

Nozzle 53 495}

Nozzle F(_}

Nozzle' "( )

Nozzie' '{ )

Cplg C_ﬁ (coupling)

Cplg C/ (coupling)

Cplg ";Zl!cougling)

Cplg '‘(Z-{coupling)

rrjirirjix{ixixicjxixT

5.0 Shell attachments

RN | RN

5.1 Check saddle plate heat number stenciling
for traceability.

1,3, 4 (6.3)(d) (7.3.2), 6 (3.6.2.7), UGT7,
UG90, UG93, UGS4

e

5.2 Check saddie pad plate, gusset plate, base
plate details.

2, 4(7.32),6(6.1.1)

-~

Assembly ‘X'

HR

Assembly “Y*

H.R

5.3 Check welding consumables.

1, 3, 10 (6.16) (6.16.1-3), UGS, WPS

RN

H.R /

5.4 Check complete welded assembly prior to
attachment to shell.

2___,4(9),6(6.1.1)

Assembly ‘X

Assembly "Y"

5.5  Check fit up and orientation of shell weld

seams prior to attachment welding.

2__ .3, 10(7.1.2) (7.5), UG54, UGS5

5.6 Check welding consumables.

1, 3, 10 (6.16) (6.16.1-3), WPS, UGS

H,R 7

JOB SCOPE: FABRICATE -E- EXCHANGER

PLAN No. QCP-2001

SAT No. an

17315




IMETALFORMS

INSPECTION & TESTING

PROJECT: 10202806

Item # E-1530

INC. QCP-2001 JOB No. 173156 P/ORDER No. 4400839977
ACTIVITY RELEVANT VENDOR SIGN CUST. SIGN | VERIFYING
PROCEDURES/SPECIFICATIONS Metalforms,inc. REP, DOCUMENT|
5.7  Check completed shell support assembly 1,2 . details, 4{9), 10 ({5.5.1) H
attachment to shell for overall workmanship W K
quality.
6.0 Miscellaneous Shell Attachments
6.1 Check nameplate bracket orientation prior to 2___and_ ,6(6.1.1) H _
weld attachment. : % /%
6.2  Check welding consumables used for 1, 3, 10 (6.16) (6.16.1-3), WPS, BP, UGS HR ‘
attachment of the nameplate to the shell. 7
6.3  Check nameplate weld attachment for overall 1,2__  WPS 11(55.1) H 7 g : i
workmanship quality. /
6.4  Check platform pad orientation prior to 2___and__ . 6(6.1.1) H
weld attachment. %7
6.5 Check platform pad weld attachment for overall 1,2 __ WPS,11(5.5.1) R % &
workmanship quality.
7.0 Tubesheet Manufacture
7.1 Check machined tubesheet for flatness before 2 ,4(9.82),5,6(6.8.3) H
drilling. ﬁ
7.2 Check tube hole and tie rod layout prior to 2__ ,5(76.1.8)(7.6.3.3) H
drilling. V?
7.3  Check drilled and reamed tubesheet tube hole 2__ ,4(9.9.3), 5(9.9.4), TEMA Spec. H
dimensional tolerances and chamfer. % —
7.4 Check final machined tubesheet dimensional 2 ,4(9.82),6(6.8.3) H
details. %
7.5 Check drilled and tapped tie rod supports. 2__ 5(7633) H )?/
8.0 Tube Bundie Assembly
8.1 Check bundle skeleton dimensional details: 2 ,4(76.3),5(7.6.3.1}, TEMA
General tolerance on baffle spacing is +-%". —
Baffle dimensions H Z"‘/b A — |
Baffle spacing H ‘ﬁy < |
Baffle tube hole dimensions H % —— |
Baffle tube hole deburring H /ﬂ
JOB SCOPE: FABRICATE -E- EXCHANGER PLAN No. QCP-2001 SHT No. 57 17315




|METALFORMS]

INSPECTION & TESTING

PROJECT: 10202806

item # E-1530

INC. QCP-2001 JOB No. 17315 P/ORDER No. 4400839977 .
ACTIVITY RELEVANT VENDOR SIGN CusT. SIGN | VERIFYING
PROCEDURES/SPECIFICATIONS Metalforms,inc. REP. DOCUMENT]
8.2 Check tube projections. 2 ,5(7.6.1.6) H %
8.2.1 Check tube to tubesheet & weld joints for 5, relevant procedures/specs
cleanliness, preparation fit up & alignment. 77
8.2.2 Check welding consumables 2 ___, 5, relevant procedures/specs ) -
8.2.3 Surveillance during welding 5 WPS | relevant procedures/specs
8.2.4 Check completed tube end welds for overall 5, relevant procedures/specs
workmanship quality. ﬁ
8.2.5 Check PT results on tube end welds. 5, relevant procedures/specs ?/
8.2.6 Check Helium Leak Test results on tube 5, relevant proceduresfspecs /gf B
end welds. os 7
8.3  Check tube I.D.'s for tube expansion 2__,5(6.24186.3m), 9.5.6.1-6 S
tolerances. (Random) TEMA tolerances / customer specs W
8.4  Check tube bundle insertion for 2 ___, Metalforms, Std. Practice H y
clearance.
9.0 Final Inspection
8.1  Check vessel for overall workmanship quality 1,3.7.8(3.0), UGY7 H
and cleanliness prior to final closure of
exchanger and hydrostatic pressure testing. f
10.0 Hydrostatic Pressure Testing
10.1  Check test water purity. 1,4(10.3.4), 5(10.3.4), 6 (7.7.5) H M
Alioys only - Chloride content not to exceed
50 ppm.
10.2  Check test water temperature. 1, 6 (7.7.2), Hydrostatic H
Test Pressure i
10.3 Tube bundle air under water bubble test. 2 . Eng. Spec. H ’V% ]
10.4 _ Check hydrostatic test pressure and charting. 1, 3, 4(10.3), 5§ (10.3.3)(10.3.5) — -
Shell Side - psig  #50 UG9S H 2z ]
Tube Side - psig H oy ]
10.5 Verify pressure gauge test range and 1, 3,6(3.6.2.6), 11 {(4.4) (6.3.3-5), H
calibration. Range 1.5 - 4.0 times press. uG102 (B) (C) %
. calibration - annually.
JOB SCOPE: FABRICATE -E- EXCHANGER PLAN No. QCP-2001 SHT No. 617 17315




METALFORMS| INSPECTION & TESTING PROJECT: 10202806 item # E-1530
INC. QCP-2001 JOB No. 17315 P/ORDER No. 4400839977 .
ACTIVITY RELEVANT VENDOR SIGN CUST. SIGN | VERIFYING
PROCEDURES/SPECIFICATIONS Metalforms,Inc. REP. DOCUMENT)]
11.0 Nameplate Stamping and Reports
11.1  Verify nameplate stamping and manufacturer's 1,3,6(1.3), 6 (3.2.10.8), H
data report for conformance. UG115 through UG120 ‘,T-/
12.0 Sandblasting and Painting
12.1  Check external shell and surfaces for g, SSPC Std's, NACE H /‘%
cleanliness and preparation after sandblasting Y, ;}/la/
and befare painting. gﬁff;m’ B
12.2 Check paint coats for conformance. 9 H 1l
13.0 Equipment Stenciling
13.1  Check purchase order number, plant 2 notes, 4 (11.2)(11), 6 (9.1-3) H
record number, and weight stenciling check ﬁ/
approximate center of gravity.
14.0 Shipping Preparations
14.1 Check shipping preparations for conformance. 2 ____notes, 4(11.0), 5(11.0), 6 (8.0} (9.0), H %
8(3.7), 13(7.0)
15.0 Inspection Release
15.1 Inspection Release Per PO# 4400833377 H W
JOB SCOPE: FABRICATE -E- EXCHANGER PLAN No. QCP-2001 Sﬁ No. 77 REV.0




HEATH#: 7163737
SLAB#: Q5

pLATE CODE 076 0GH
FOREMAN: £8

DATE: /2-19-¢7

HEATH 740375C
Stapsod

PLATE CODE:Q76< oo
FOREMAN R

DATE: 219 -¢7

piPe cope: XX07
FOREMAN: £
DATE: [J-19-67

HEAT#: 71057 3
SLAB#: ¢ 55

pLaTE CobECT8 DOl
FOREMANGGS

DATE: ;lvc"l ~7

HEAT® /03951
SLAB# O

PLATE CODE:G76D061
FOREMAN: fi

DATE: /2-/9-¢7

HEAT#: 703737
SLAB#: 0S

PLATE CODEC7200
FOREMAN: f03

DATE: 12 19-6°7

HEAT#: 72/0 3737
’S,tﬁfg';;'; o760 PIPE cunz;gl)/(ux.gl
A C o FOREMAN: Bl
FOREMANA? DATEN (2,5 77 HEATH 7/03737
DATE: (2 97 SLAB#: OF )
PLATE CODEC7E 0061
FDRE MAN: S
DATE: 2-19-67
C1
S1f 1S3
2 TUBESHEET
2 HEATH: YO7E 7987
SLABYH: SO 707
! PLATE CODE.
H FOREMAN:
— DATE: 1 2-¢F-’7 3007,
METALFORMS NAME MPR
R & BRACKET ¢F.S> I =
e 270 4— {

TUBESHEET

HEAT#: 40l € 780/0
SLAB® 8033787
PLATE CODE:
FOREMANGLS

DATE: (R-1907

\~mrrmu cLIP

VIEW "A-A°

90°

135 HEATH#: 703737
SLAB#: 05

PLATE CODE G702
FOREMAN: B+

DATEs ;2197

HEAT# 7/03739
SLAB#: 05

PLATE CODE 07661
FOREMAN: 88
DATE: },,7'[7—507

METALFORMS, INC.

P.0. BOX 2p118

BEAUMONT, TEXAS 77720

180°
PADS

HEAT#: ‘7103750 HEATH: 71CTI5T
SLaB# QY SLABROS
PLATE CODE\C7SCGY PLATE CODE:C76061
FOREMAN: B0 ;2%?%'_%07
DATE: t2-13-0°7

TITLE MATERTAL T

REV. REVISION DESCRIPTION BY | CHK | DATE [y i

RACEABILTY MAP (SHELLY

© MTMSK!




55710:45 BILL UF MATERIAL iTEM 1 THROUGH 27

K PART QTY |ONE {1) REQUIRED DESCRIPTION OF {1) { NOTE MATERIAL VENDOR _L P.0.
TFruBes L1708 1347 G K (MW X 26-07 13, 1.2.5 SA-1TY v T
2 [TUBESHEETS V4 237K, X 35 42" B.O.D. 1.5 SA-516-TON NV
3|BAFFLES B 7 {12 TR X 30 3/16" B.OD. SA-36 ./
$|SHELL CYLINDER /) PIR & W CYL 30" LD. X /27 TR, X E9-T 14" LG, 1.5 SA-516-70 N4
(5) 1/27 PLUX 95 15/16” X 119 1/2° [ 153 i/4"] (BOS/BOS)
) (1) 1727 PL.X 95 §5/16™ X 115 374 [150 3/8"| (BOS/BOS)
SINOZZLE ST PIPE ) IR X-HIVY (0.57) PIPE X 5 3/4" LG (BOS/SQ) 1.5 SA-106-B e
6 [NOZZLE S2 1MPE v 116" X-HVY (0.4327) PIPLE X 6" LG. (BOSISQ) 1,5 SA-106-B A
7{NOZZ1LES3 P 12" - 3004 RE-LWN (12 LG) LS SA-105 v
3[NOZZLE S) FLANGE [ 18"~ 300#% RF-WN W/ X-HVY BORE ‘ 1.5 SA-103 N4
9{NOZZ1.IL S2 FLLANGE 116" - 3004 RE-WN W/ X-HVY BORE 1.5 SA-105 N
1O INAMIE 1. 1 [METALFORMS INC. $A-240-302 N
11{BRKT VA" TK. X 47X 6 3/4" SA-36 N
12JBRKT LIMT TR X 630X 6 12" SA-36 ./
[3{PAINT 2 JGAL'S. OF CARBOZINC #11 3 ./
14 [IME. PLATE . 114" TK. X 8" 0.D. SA-36 v
15|S1 N2 PAD P2 TKOX 1S/ 0D X 834" LD, (ROLL TO 159/16™ LS.R} ] SA-516-70 v
. {START FROM 11 5/8" WIDE X 24" LG. PLATE]
16{52 NZ. PAD v P27 TR X 9 5/87 0., X 6 34" LD, (ROLL TO 15 9/16" LS.R.) 1.5 SA-516-70 N4
[START FROM 9 5/8" WIDE X 24" LG. PLATE|
17|CPLG. 4 {3747 -6000% BLIND CPLG. W/ PLUCG. 1.5 . SA-105 S
1889 CPLG. 1 |3247 -60008 FULL CPLG. W/ PLUG. L3 SA-105 4
19|N.P.T. PLUG 2 |14 NLP.T. PLUG » L5 SA-105 N4
0{SUPPORT PAD / 2 13/8" TK. X 14" X 14 14" ARC LGTIL [ROLL TO 15 9/16" LS.R.| .5 SA-516-70 N
21|SUPT. BASE 2 |34 TK. X 1-0° X 12 3/t6" SA-36 ./
22{SUIT. GUSSET 43047 TRLX 11 14° X -1 916" ' SA-36 N
23{TI-ROD 9 |12 DIA. X 180" LG. W/ 2-HI T NUTS (EA} - SA-36 <
24 |SPACERS 9 [34" O.D. X 14 OR 16 GA. X 180" L.G. (R/L) SA-214 v
25|PAD (@@ PLATFORM CLIPY 5 1172° TK. X 10" X 6* ARC. LGTH. [ROLL TO 15 9/16" 1.S.R | 1.3 SA-516-70 N4
26 |PLATFORM CLIP 512" TK. X 5" X 10" LG 3.4 SA-316-70 N4
27{MISPECIAL TAG UIMISTD. TAG $A-240-302 v
1. MTR'S REQD. JoB # 17315 SHEET, 12
2. EDDY CURRENT TEST PER SA-450.
N 3. CLIPS ARE TO BE GALVANIZED. CUST.| EQUISTAR CHEMICALS, LP
o] ¢ CUPS TO BE SHIPPED LOOSE.
T 5. FROM LYONDELL AML ONLY. ITEM ®} £-1530
E PO NO/ 4400833977
s EQUIP | SAP # 10202806; TAG# 2308021
PLANT|{BMO (GLYCOL 1) RV OESCRIPTION DATE | BY




MATERIAL TEST REPORT Page 1 of 1

"Sold To: 7280000 Ship To: 7280000

METALFORMS METALFORMS
160 GARTH ROAD 160 GARTH ROAD
CHEEK TX 77705 US CHEEK TX 77705 US

Purchase Order: 87851-17315

Sales Order: 100898 e vd v
Material: TA32007500830 A/SA179 0.750" OD x .083" MW
Delivery: 80149840
/" . :
1/ v

Description:  ASTM/ASME A/SA 179-90A(05) SMLS ¥

/
Test: NDT ELECTRIC TESTED TO ASTM A450:’9R A1016 & APPLICABLE TEST METHOD E309 OR E426.
FLANGE TEST PASSED. FLARE TEST PASSEDNMFLATTENING TEST PASSED.\/

Heat Number: TR771644 TR771645
CARBON 1dl 0.080" 0.070 :’/
MANGANESE  Idl 0.380 / 0.400
PHOSPHORUS dI 0.012 / 0.010 »\//
SULFUR Idi 0.007 0.008
SILICON Idl 0.130 0.130
NICKEL Id!

CHROMIUM Idi
MOLYBDENUM id|
COPPER Idl
ALUMINUM Idi

Ultimate (PSI ) . :
Yield (PSI ) / / /
Elongation (%) : ‘/ '
Hardness (RB ) 63/ 63 63/ 63
Manufactured in Romania Romania

Webco Industries, Inc. certifies that the material described was manufactured and tested and/or
Inspacted in accordance with the specification and fulfills requirements in such respect.
This document was prepared by means of elactronic processing and Is vafid without signature.

Date: 12/21/2007

Buck Hernandez
Quality Manager

2 - U DD
WZ;_ 27707

To17HE

TaeS




SHIPPING TALLY Page 1 of 1
Sold To: 7280000 Ship To: 7280000
METALFORMS METALFORMS
160 GARTH ROAD 160 GARTH ROAD
CHEEK TX 77705 CHEEK TX 77705
us : Us
Purchase Order: 87861-17315
Sales Order: 100898
Material: TA32007500830 A/SA179 0.750" OD x .083" MW
Dalivery: 80149840
Date: 12/21/2007
Description: ASTM/ASME A/SA 179-90A(0b) SMLS
Batch Length Heat Pieces Tot Length UOM Weight UOM

TR771645

Max Length

Piecas

Tot Length UOM

Woeight UOM Lots




Mittal Steel USA Burms Harbor Plate

CLIALITY KSSURANCE ‘JJ ]
. +_REPORT O TEST ARG ANAYLSED N
“SASTRT I ; T ONTE SRPPED ENR TR VEHICLE NO )
803-00211 . 01-26-07 _| ~ ~™AM _BARGE LINES PAGE _ 3 . =
N
.»r‘
ST (3 PRI . I wEen TENELE 1 - /\
j . pat HEAT W, THCKNESS | PADTH ORDIK LENATH [TwegHt | sanr SIRERGIH]  E.0M0 REL S
11 noveea | Ko HUNDGR B
- INCHES INCHES INCHES POUNDS PSI PSI IN % % /
QUALITY STEEL MELTED & MANUFACTURED IN THR U. 8. A. LN
PLATES - ASTM/A516-90 GR 70 PVQ CE FOR INFO s
PER IIW PORMOULA, ASME SA516 GR 70 \
Q 2004. EDITTON, CH-V 8A2085 PLT L gy
15/12 FTLBS AT -30F --- GAd CUT 4 o
S8IDES PIL,T NORMALIZED & COOLED IN £

STILL AIR --=- TEST CERTS ARE
PREPARED IN ACCORD WITH PROCEDURES

OUTLINED IN EN 10204:2004 PARR 3.1 - o

NO WELD REPAIR WAS PRRFORHBD ON BELOW PLATE(S) V'
Co# 412144-4 GH 816- ’
.5% EU

19997 s
PLATES HEAT TRRATED /tésr 8 ATTACKED & YIELD STRENGTH ?/ e
8033707 401E78010 86 275 22461 49200 79200 2 33
0 DEG F - 152 MIN

[5)

{M55)MPST REF#:10

8033550 813V64760 1 3 96 27% 22461 50000 79800 2 32 -\._
N 1650 DEG B - 152 MIN
{M55)MFST REP#:10

8033551 913ved760 1 3 96 275 22461 47800 80600 2 32 v
N 1650 DEG F - 152 MIW e
(M55) MFST REF#:110 ’ ':;\.
'\5:,

QEEFCH TORPERAT AT T-TEMPER TCMPERATURE NHOTUMAL 7€ TEMPERATURE

4 WS T GIARPY PR ot
55:‘:;‘ z; M’“:{“ HARD | BEND THICKHSSS V sIE o T\‘gSr ehERCYT LIBS SHEAR® LAT EXH MI'LS
INCHES F - T
ROITFOT T AVINTEUIOV 3,000 U FULL L S3U 5‘41"'3“8—‘ * £
S033S50  B13V64760 3.000 V FULL L -30 ze 35 40 T, - o
| S033551  B13V64760 3,000 V FULL & -30 27 30 35 et e

L 350iIuR0N EXFIHES DECEMAEA ), Z60¢

/ / / / // VA - . /' COUNYY BF RESIDENCE, LAPCHTE -
I E] B ol HAUKD L
PEATHUNBER | ¢ "}T el T [ s T S ’ Gy L M ?1 J 10 ‘r ’ l ;./l N 8 J Cb/{ 0 I 5r GER!':? ] L
401E78010 .25 1,20 .014 .008 .300.040 .02 .03.006.001.003'042.0001 .001.004.,003 .
813v64760 .27 1.15 .011 .011 ,268.014 .01 .03,004.001.002.028.0002 .003.005.004 “:j
. ‘ e [\\
Ja)m.,,u I o
- T Eteldy (a1 lire Stvpeg 1850 (6 11 & Lt 4 £OME DOy 2 35tedl 1au i ontinned 4 cesnds mmetened by MR Sted) e acd e n ol Gernpliance wib fae s n[__,.,._.
1ttt aveMo of the Specixation sted #bove, This sl e 20700l OF Wkeiad and muttbe transmiled inact wih any subsauen Ihed pacty st sepory, Feamiiart
PACIGUIREC UNOER A CRATFIRD IMS COMDLYING WITH IS0 M2 ARRQE CERT #3047/ D, W. ELWOOD ot e
BOPLTRPY T -

SUPV OUAUTY ASSURANCE

—

] 772 4 B
<] S§PJ exas sree. processive, e, P o, 56530

PO1S2800 PYN#Le BIBc< [P# 7 <o
57 /67

foeR MM |




. V &MSTAR Certified Test Report
Seamless Tubular Products 06/26/2007 027‘57 p
L
ICUSTOMER: DJKIE PIPE sz‘\?s/ DESC: SEAMLESS HOT ROLLED CUSTOMER ORDER NUMBER: 3890 ﬁ 2.
SLN:  W50399 GRADE: /API 5L X42/8 PSL 2 Rev, October 4, 2004 MILL ORDER NO: 81529
oo.- , 8.625 WALL: v 0.500 LBS/FT:  43.43 PEB DRL P . W/ONO:
MENT: Melted and Manufactured in the USA LOT NO:

is pipe is also manufactured to: ASTM A106B/C Rev.06 ASTM A538 Rev. 06 ASME $A106B/C Rev 04 ASME SA538 Rev.04 V&M Star's QA program meets the requ:rements of DIN EN 10204/Rev.2004 Type
\{3.1. Satisfies NACE MRO103-2005.

IMECHANICAL PROPERTIES: LONGITUDINAL
SPECIMEN CROSS SECTION STRENGTH KS] ELONGATION . 'Wm“ ARDNESS: 80 HRABW AVG
WIDTH(IN) THICK(IN) AREA{SOIN} YIELD // JTENSILE / GAGE LENGTH ZELONG FumNIN'G: PASSED -

b 1.520 0.535 0.6181 50.7 71.9 2 36.5 NACE TEST:  MRO175/ISO 15156-2 Clause A.2.1.1
2) 0.000 0.000 0.0000 0.0 0.0 0 0.0 GRAIN SIZE: %

3) 0.000 ©0.000 0.0000 0.0 0.0 ! 0.0° OTHER:

. - COLLAPSE:

4) 0.000 0.000 0.0000 0.0 0.0 0 0.0 SD MIN:

5) 0.000 0.000 0.0000 0.0 0.0 0 0.0

INSPECTION: Q/T: . AR0 TF:0

HYDROSTATIC TEST (psi):3650 for a S second minimum DRIFT PLUG SIZE;INCHES P Required CE Max of 0.43
CHEMICAL ANALYSIS: , s} Uitrasonic Inst)?on. Reférgace Standagd was 3-test )omt with 10% II}and OD Longitudinal and T fisverse notches.

c v Mn .}m Cu + Ni cr o Mo~ sa Nb v Al ca B T N CE
HEAT 0.20 0.76  0.007  ©0.003 8.22 0.6  0.07 0.07 0.01  0.008 0.00f 0.001 0.039 0.0025  0.0001 0.001 0.0070 0.35
PRODUCT 1) 0.20 0.76  ©0.007  0.003 0.22 015 0.06 0.07 0.01 0.008 0.001  0.001  0.038 0.0021 0.0001 0.001 0.0067 0.36
PRODUCT 2) 0.21 0.76  ©0.007  0.003 022 015  0.06 0.07 0.01 0.007 0.001 0.001  0.039 0.0023  0.0001  0.001 0.0066 0.37
PRODUCT 3} 0.00 000  0.000  0.000 0.00 0.00 0.00 0.00 0.00 0000 0.000 0.000 ©.000 0.0000  D0.0000  0.000 0.0000 0.00
{PRODUCT 4) 0.00 0.00  0.000 0.000 000 000 0.00 0.00 0.00 0800 0.000 0.000 0.000 0.0000  0.0000  ©.000 0,0000 0.00
CHARPY IMPACT TESTING Notch: V .
DIRECTION SIZE TEMP{Deg.F) FTLBS 1 FTLBS 2 FILBS 3 AVG  SHEARL SHEAR 2 SHEAR 3 AVSG

TEST #1 TRANS FULL 32 36 44 S6  45.00 30 30° 30 30
TEST #2 . ’ 0 o 0 000 - o 0 0

TEST #3 . : o} 0 o 000 - 0 0 0

This material has been produced and tested in accordance with the requirements of applicable specifications untess otherwise listed below. We hereby certify that the above test results are representative of
those contained in the records of the company. Any modification to this certification as provided by V & M STAR without the expressed written consent of V & M STAR negates the validity of the test report.
VvV & M STAR is not responsnble for the inability of the material to meet speaﬁc apphcanons

SIGNED: !:,3;53' T, MTE -0 z?,,\/ Iﬂ%g S o - .
DATE APPROVED: 0672672007 o 4 o A7 X X 3 / MILL TEST REPORTS
Sperie : FOR PO#
U/ &g DIXIE PIPE SALES, L.P

Pcws’ /’/0;7 /2?20_ S Page 1 of 1




el Gt LA

i ' i, - CERTIFIED TEST REPORT A i
j V & M-Suar ASG e
g Wednesday, December 20, 2006 FO
| Seamless Tubular Products pﬁ . /
EBQMI_QE_%E@& T ; CUSTOMER: C NT  Metted and Manufactured in the U.S.A.
, DIXIE PIPE SALES pipe is also manutacticed w:
© SN 7028% v’ ; STM A106B/C Rev.06
= e e e e e ASTHASIS Rév.06
‘op: /6625 WALL Y432 LBS/FT 2860 PEB  DRL | MilL ORDERNC: I ASME SA106B/C Rev.0¢
: = ! ASME SASIB Rev.04
SEAMLESS HOT ROLLED | 79641 VEM Star's QA pogram meets the requirements of DIN EN
lm—— — — —{ 10204/Rev.2004 Type 3.1, Satiskes NACE MRO103-2005
. GRADE: APISLX42/B PSL2 Rev. Oclober 4, 2004 :
: . I 3288
MECHANICAL PRO! £5: LONGITUDINAL
SPECIMEN CROSS ﬁz%noea STRENGTH , Kst // ELONGATION e
 WIDTH{IN) | THICK(N)Y! AREA(SQIN) ! YIELD \/ TENSHEV' GAGELENGTH : % ELONG V' SUPPLEMENTAL REQUIRENENTS:
. : : & : : HARDNESS 78 HRBW AVG
1) 1612 ¢ 0432 06099 i 480 : 736 2 415 FLATTENING PASSED
2) i NACETEST  SATISFIES NACE MR-01-75
i3) : : GRAIN SIZE
= : : ' . : OTHER
) U U S, : : H : COLLAPSE
HYDROSTATIC TEST {PSh): 4110 fora S second minimum  DRIFT PLUG SIZE: INCHES BD MIN -

Electr tic | cted. fer joi i Rudi
CHEME ANALYSIS: 6!}1 not:::ho. gneni nspe){e ence Standard was a 1o<ntw$z 10% }D and OD Longitudinal and Transverse

Z. ) . -
L CVMI VWP V:S ViSi JCou VNV . CcrViMa/Z sn  Nb VYV IAl :Ca (B iTi___:N___iCE _:
T HEAT 0.21 069 :0.007 i0.006 : 0.19 018 | 0.08 : 013 : 0.02 : 0.017:.0.001} 0.001} 0.018:0.0021 ; 0.0001:0.001 ;0.0073: 0.37 ,
[PRODUCT 1) 021 068 :0.007 {0004 : 019 ;018 ;008 ;012 {002 ; 0.012; 0.001 : 0.001} 0.01610.0016 }0.0001:0.001 : 00077} 0.37 !
{PRODUCT 2) 021 .0.68 :0.007 :0.004 : 020 {017 008 i 012 :0.02 {0011} 0,001} 0.001; 0.0160.0016 ;: 0.0001:0.001 ;0.0074; 0.37

IPRODUCT 3) ‘ : : %

{PRODUCT 4) . S A
: CHARPY IMPACT TESTING: This material has been produced and tested in accordance  “The following clause isha condition of this conlract and must
' with the requirements of applicable specifications unless be passed on verbatim in each subsequent sale: “These
i DIRECTION: JEST# TEST#2  TEST#3 | “otherwise listed betow.We homby certify that theabove. . commodities, technclogy, o software; wees exported fom the,
’ : : test resutts are representative of those contained in the United States in accordance with the export administration
TRANS ey 24 records of the company. Any modification to this requlation. Diversion contrary to U.S. law is prohibited.’ Buyer
SIZE: < S Lo atification as provided by V & M Star without the addowledges his understanding that the sanction of denial of
: : : - written consant of V & M Star negates the tmdipgpﬁviiegesinl}&‘:emodsmaybesmposed!ocv&pbtmn
. 213 27 ; : validity of this test repost. V & M Star is not responsible for  of this expodt regutation. D :
: H | i i is materiat to meet specifi fications. - -
TEM AV 75 ; the mabﬂ!ty of this to ) IC app . M%‘O /CD plpé— Cdg
L el g 0 : Po. ¥ 5037S 07
5 ? | Sroclc
© NOTCH: e ; SIGNED:
LoV 0 DATE: 2 f20 /ol gltjo7
!e A 30 i 777 THIS CERTIFICATE 1S NOTORIZED ONLY WHEN REQUESTED
L : H

fore  fp. Pps SR




" "' )
P.O. Box 38421 (77238-8421)
Houston, Texas

MATERIAL TEST REPORT MTR# A170933

Forged Vessel Connections
2525 De Soto St. (77091

http:/iwww.fvc.cc
A DIVISION OF AMERI-FORGE GROUP INC, QA@fve.ce
TEL: (713) 688-9705 FAX: (713) 688-7954
S.0. No: 7-03928 Date: 12/04/2007 REV #
Purchaser: Lynco Flange & Fitting Distributor:
P.O. No.: H-112607-8 Distributor's Order No: Page 1
ITEM] ary DESCRIPTION SPEC HEAT # HEAT TREAT
— — ya /]
10 ] 6 L\_?J'?,smos, 300#,1.5 x 12", RF&D SA105 V/ C763AF VY | As-Forged
S
2007 Edition
——meea—— brvemrsmr—
(C +{(Mn/6))+ ((Cr+ Mo +V)/5)+ ({Ni + Cu)/15) = .407
CHEMICAL ANALYSIS AND MECHANICAL PROPERTIES
Heat #: C763AF , _ T2186
Chemical ¥alues below repsésent percentage of weight 4 /
C (Carbony Mn (Manganese)} P (Phosphorus S (Sulphur) Si (Silicon) / Cr (Chromium) NI (Nickel) \/ Mo (Molybdenun\{)
A9 W 1.18 .006 .002 .23 .03 .05 .02
“CAS # 7349-96-5 “CAS # 7723-14.0 *CAS ¥ 7440-47-3 ‘CAS # 7440-02:0 ‘CAS # 1313.27.5
Cu (Copper) Al (Aluminum) V (Vanadium) As (Arsenic) Sb (Antimony) Sn (Tin) Co (Cobalt) N (Nitrogen)
10 .026 .002 .004 .0010 .006 .00680
*CAS # 7440-50-8 *CAS # 7440-62-2 *CAS # 7440-38-2 *CAS #7440-36.0
Ti (Titanium) Ta (Tantalum) | Cb (Columbium) [ O (Oxygen) H (Hydrogen) Boron
.001 .001 .00100 .0005
4 .
TENSILE | YIELD | ELONG R.A.‘/ CHARPYS TEMP . COMMENTS
Psl) (PSY) (N2 | (%) . (FT - LBS) o F Test Bar: 170-170 BHN
- HrE T
77200 | 58100| 32.0 | 71.0 S v
SHEAR % LATERAL EXPANSION BHN . po¥' 3 757 /
_ (MILS) | 4 y =1 7315
- 7 / Y
<187
FVC STANDARD MANUFACTURING PRACIQ;S: N o> 17
1) FLANGE DIMENSIONS & BOLTING COMPLY - ASME B16.5 /0% /€ 5 \5
2) SELF-REINFORCING NOZZLES COMPLY WITH SPECIFICATION OF SESy/HI
DIV. 1 OR DIV.2 PER CUSTOMER DESIGN/FVC DESIGN,
3) MATERIAL SPECIFICATION COMPLIES WITH ASME SECT. Il. PART A,
4} ALL FVC MATERIAL MANUFACTURED PER FINE GRAIN PRACTICE.
5) ALlé(l;'-"\’/:t':EthTERlAL CERTIFIED PER EN 10204, 3.1.B UNLESS OTHERWISE
SP
6) CERTIFICATE OF INSURANCE AVAILABLE UPON REQUEST.

| B "~ EPCRA Supplier Notification:

s product ma( contain one or more toxic chemicals subject to the reporting requirements of Section 313 of the Emergency Planning and Community
ight-to-Know Act (Title lif of the SuRerfund Amendments and Reauthorization Act of 1886) and 40 C.F.R. Part 372. Potentially reportable chemicals are
indicated with an asterisk (*) under the chemical's name and percent—t?fyrwenght valug, followed by a Chemical Apgtract Service éC S) registry pumber for that
chemical. itis your responsibility alone to detemine whether your facifity is required to submit a Toxic Releasﬁventory Repo MC Section 313.

o) Przio




GALPERu, NG

160 Southbelt industrial Drive LYNCO FLANGE & FITTING, INC.
Houston, Texas 77047
PH. 713-433-0700 - FAX 713.433-5680
i Email: galpmail@galperti-am.com po’Box 926226
* | TESTICERTIFICATE EN 10204  |'NTERNAL JOB HOUSTON TX 77292-6226
3.1B 073841
M. CERTIFICATE N. * DATE YOUR P.O. DATE
009647/8 11/21/2007 | H-111207-5-1 11/14/2007
ITEM DESCRIPTION QUANTITY [a® MATERIAL HEAT N° ’
015/015 3" 300 WN RF STD A0S BL F 40|B | ASTM A/SA105 03c 2649702 A
016/C16 6" 300 WN RF XS Al05 Bl F 25(B { ASTM A/SA105 03c 4265/02 8
017/017 8" 300 WN RF XS Al05 B F 1018 | ASTM A/SALO5 03c v UYX v C
018/018 12" 300 WN RF STD Al0S Bl F 718 | ASTH A/SAL105 03c *XL D
. / / / : / CHEMICALANALYSIS
cwu V] v stny] P swyl cRuV] N MOnV] cum¥| ve JSN% | AL% | NB% | TI% | N% B X 0% | FLY
A 0.165( 1.1301 0.224] 0.007{ 0.005] 0.092{ 0.100| 0.022} 0.107] 0.001 0.0001 0.00710.0001} 0.001] 0.39
A 1C| 0.185| 1.150] 0.204| 0.010} 0.008} 0.102] 0.110{ 0.032] 0.117] 0.001 0.0001 0.007]0.0001; 0.001] 0.38
8 0.160 1.100{ 0.180| 0.004| 0.010f 0.110} 0.180} 0.050{ 0.190} 0.001} 0.009} 0.02010.0010 0.008 0.40
B ICl 0.150{ 1.120} 0.200! 0.007| 0.007| 0.100{ 0.190| 0.060| 0.200| 0.001] 0.009| 0.030{0.0010 0.008 0.39
C 0.200] 0.850{ 0.180{ 0.010| 0.011} 0.100| 0.080} 0.022] 0.250| 0.002 0.38
C,Cl 0.190] 0.870] 0.200| 0.007{ 0.014| 0.110} 0.070| 0.032} 0.240} 0.002 6.38
D 0.180( 0.890{ 0.200} 0.012] 0.015( 0.110| 0.070| 0.025] 0.240{ 0.036 0.0070 0.38
D IC| 0.170 0.910] 0.180{ 0.015] 0.018] 0.120{ 0.080] 0.015] 0.230f 0.031 0.0070 0.37
bf:OLnECsarbon Equivalent Long Formula € = CHeck anatisys
MECHANICAL PROPERTIES L
TENSILE S / L/ CHARPY TEST ] /
¥ 4 TYPE TEMP, VALUES (TR
TYPE & DIAMETER AREA LENGHT TEMP. TENS!LE\/ YIELD ,/ ELONG REDUCT. RARDNESS!
% % (AVER AGE}
. mng. . F PSI PSI
ALS 12.50 122,701 50.00 68 70,000 36,0001 22.0 30.0 187
AlOD 12.50 122.70 50.00 68 76,129 48,731 | 28.4 67.2 162
B|S 12.50 122.70} 50.00 68 70,000 36.000 | 22.0 30.0 187
B {0 12.50 122.70; 50.00 68 77.757 49,542 | 28.8 67.6 154
€S 12.50 122.70] 50.00 68 70,000 36.000 { 22.0 30.0 187
C 1|0 12.50 122.70] 50.00 68 78,352 47,121 1 31.0 68.3 152
DS 12.50 122.70 50.00 68 70,000 36,000 | 22.0 30.0 187
Dio 12.50 122.70; 50.00 68 77,847 48,481} 29.5 70.0 158
NOTES G = OBTAINED
$ = STANDARD
¥ HEAT TREATMENTS OENERAL NOTES
A [Normalized at 900 dgr.C for 1.1/2 h.-Cooling from 900 dgr.C in stiil air ROUGHNESS
A F =STOCK FINISH 125-250 microinch
B |Normalized at 900 dgr.C for 1.1/2 h.-Cooling from 900 dgr.C in still air
B
C Normalized at 900 dgr.C for 2 h.-Cooling from 900 dgr.C in still air
C STANDARD
D |Normalized at 900 dgr.C for 2.1/2 h.-Cooling from 900 dgr.C n still air B1 = ASME B16.5
D
|
7
Noterial 1.AW. Nace MR-0175 fr f%
I
Moy 51 Flaws e
TRADE MARK INT. INSPECT DATE INT. INSPECTOR
11/21/2007 )D RUZICKA
INSPECTION AUTHORITY
@ ‘
/é&» &
l !




Material Test Report

Heat Code: YLL V~
An Ameri-Forge Group Company

0 ffer @ 13770 Industrial Rd., Houston, TX 77015
1SO 9001:2000 Centified Sales: (713) 868-4421 Fax: (713) 455-8366
Lynco Flange & Fitting PO: H081107S | Sales Order: 60931 Line: 27
P. O. Boax 926226 item Code: 0301600102-0020F | Qty Shipped: 73
Heouston, TX 77292-6226 l/ {tem Desc: FLG 06.00 0300 WN RF XH Al()fn/ NHT COFFR
Supplier: cyC Supplier Heat: 256875
Spec: ASTM A 105/A 105M-03/ASME SA IOSySA 105M-04, Melt Practice EF
Element (%wt) Ladle / Product EPCRA CAS¥ | Element {%wt) ladle / Product EPCRA CAS#
o arban 0.19 V gCr Chromium 0.08 Vv v 1440-37-3
Mn  Mannanese 0.89 / Y 7439-96-5 Mo molybdenum 0.014 /
P rrosphorous 0.011 / 'V Vanadium 0.002
) Sulphor 0.021/ 1Cb  Columbium 0.001
Si  silicon 0.18 / {C.E. 0.379/
Cu  Zopper 0.25 / v 7440-50-8 i CuNiCrMo 0.41
Ni  Nickel 0.07 v 7440-02-0 iCrMo 0.09 /
Mechanical : Other
Test Lab AFG i Country of Origin USA (US)
Test Bar Size SACRIFICI\:X/L PIECE  (EF Y
HBW 156~156 :
Eig (%) 36.0 /7
RA (%) 62.0 :
Tensile Specimen Size (in} 0.500
Tensile (ksi) 75.8 /
Yield (ksi) 43.6 :
Gauge Length 2.00 iﬁ/Z/lé 7

i d
7 73

Cﬂ 7\1 I/FL/V\/?Q
Ne2?/¢ 52

Product compliant with NACE MRO175, latest edition,

Product compliant with and meets all requirements of ASTM Al05/ASME SA105-0S.

Noc Weld repair performed, Chemical Analysis results shown are actual. Forgings are capable of passing
hydrostatic test compatible with the appropriate rating. Elongation taken from & round specimen, All material
supplied under this order is certified to be free of mercury contamination and no mercury bearing equipment was
used in manufacturing, fabrication or testing. Yield strength was determined using the 0,2% offset method,

EPCRA Suppher Notification: This product may contain one or more loxic chermicals subject to the reporting requirements of Section 313 of the Emergency Pianning and Community
Right-fo-Know Act {Tille HI of ihe Superfund Amendments and Reauthorization Act of 1886) and 40 C.F.R Part 372. Potentially reportable chemicats are indicated with a checkmark
m ihe "EPCRA" column and a Chemical Abstract Services (CAS; regisiry number is provided for each such chemical in addition to Ine percent by weight of ihe chemicat present in
this product It is your responsibitity alone to determine whether your facilily is required to submit a Toxic Release Inventory Repon under EPCRA Sechon 313,

Certification No.: 124048 /g -
Certification Date: 8/22,/2007 SN

This repont is 1ssued in comphange wilh the requirements of EN10204 3.1 /1S0 10474 3.1 b Kevin Papich - Tech. Svcs. Manager
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Winton, NC 27986 Mill Test Report NUIC- O
PLATE MILL (252) 35623700 . Page3 - . Ios our Neturer
isauing Date : 86HS5/2007 BA.No.;: 165872 Load No. : 168723 Qur Order No.: 538024 Cust. Order No, ¢ 7831
Vehicie No: LW EB2182 Scld To: RANGER STEEL SERVICES [P Ship To: RANGER STEEL
Specificelion : 0.6900™ x 120.066™ x £80.608™ 1225 RORYH LODP W. STE 658 S0 KINDERMORITEX
ASTM A516 70-06/ASKE SAS16 70-90 P¥(Q 2006 Normalized Tests at HOUSTDN,TX 77008 9540 CLINYON DRIVE
1650 F 39 min. minumum . ZONE 23 TRACX 415
- - HOUBTON, TX 77245
Marking :
v P el _ / / / / / / L 1/ e /
Heatho/ ¢ “mn” P si B Mo Az V¥ No ‘T N__ Ca B S cen  pcM |
7103939 021 193 0014 0.003 D19 0.27 808 0.11 001 0028 0.006 0001 0.00% 00001 0.0001 0811 6.43 a.28
, Tensile Test Charpy Impacfs
Plate Seral o3 o] Elongation Elongation 3 o & [ in
No Pieces Tons Dir. Yiald Tenslie % in2" %5 ing" Qir, 1 shear 2 =hear 3 shear Ave. shear Size Temp  Ave

710393903 6 24.50 T 61,300 80,700 241
7103939.04 6 2450 T  53.000—90,108 — w3~ M7 ’Q/Cﬁ(-;

7103939-02 6 2450 7 50,400 75400 263 N }0
7103835-0¢ 6 2350 7 55,000 75,100 25.0 N " d’ ﬁ ?6/2 <7[
Foclk JP# .
S 67G6GDos OIGDoY
TRioy ©1&DoS 67GDO6
076007 O7GDas
Nonnziized 30 minutes por Inch of thicknoss at 1650 F £ 25 F, Hald 31 minutes mindmom.; WGER UP?L; CORP.
PARAIEaCIRICs T Fully KOG Bno Grem practics by E1echi Arc Femiaoe. S1oking Or it ropar nas A0l periomned o Ui matotal, | We haroby oertly Wat tha contents of Bus report a7 coclrate and Comect. A4 tes) results
Wecoury bes ng beon 11554 in the diect wriseg o (s matodsl. Prodoced as conttiuous cast as-olisd disorete piats. a0 opeTations perforned by the meledal mamdactwer are in complanoe with tie
Yk by 0:5EUL method urass othorwiss spocified. Cat & CHMAEH{Cr VRS HIDEAI) 16} epplizeble spetificalions. g
Sstisd snd menutactured in the LUSA. 150 3072000 certiid {#12843-0} by SRi Owalty System Regietar (#6235-09). PED O7R3ET 712 Annex. 1, Pars. 4.3 Conpsart. v e
DIN 50842 3,1,8/EN 102D4 3.1.8{2004} comphiant. For ABS grades onty, QuaTly Astorice carificale No. 03-44P0A-182 ] = M T CEM1BR007 8:9X50 AR
e iy 07%2” 2

perss sl s2 Nez. fado,
per2s QJ@WW




SEP-28-2006 18:44 TURRET STEEL P 82/8‘;').'

(773) 7672430

3800 Wast 74th Street @ Chicago, Il 808294354

MATERIAL CERTIFICATION DATE PRINTED 9/28/2006
ACCT# 5304
SOLDTO: PROD, MFG, CO. INC. mNVOICEH: iR poy,
5909 E. 13TH STREET ¢ 046
TULSA OK 74112 38875 ®/142006 [}
DESCRIPTION OF MATERIAL AND SPECIFICATIONS
YTEM#: 70370 1.750 HR RD A0S _ 16
neswo,mwcsrmmeuy;ow
HEAT#: 602414 PRODUCER:
c: 21/ MN:98y P 014Y s 21y sI 23 NE 0794
CR: 139V ,MO: 019 V', Ccu: 23V AL 007 PB: SN: 013
v: 023V CB: 011Y  CA: 0070  SE: FE: 0: .
M: . GRAIN: 8 MISC: DI=0.89
MISC..
INEORMATION PHYSICALS
U.T. TESTED OK YIELD: 60300 '

" TO ASTM AL05 ASME SA 105 TENSILE: 83200 %
/‘ 3
' ELONG; 24%IN2" =

This:stccl is 100% electric 4
RED/AREA: 47% 3 -

} am fumace melted «nd ‘
“yolled in the USA BHN: 153 -
// iy (" - :‘ ‘h:‘,
/.'))N . ‘ [(/5& CUSTOMER JA&‘}\Q ‘&Nﬂ 7
/';C)/'AL ffé o P.O. #f ?6 2_01
S He fe et VTE] ‘l = _—_f) Q2O. #- =] Mi ‘. ﬂ' [(f kit
7/ /07 \ HEAT TODE. P T

#)7 U B PG ,

wehmbyomifymﬁunbovoiommmasmmwmww,wp!mumm from tests parformed in 8 recognized laboratry-

e —

B it """'“l hnlnluhl PBRTIF‘CATION SENT W'TH INVOICE




CEHIIFIED MILL TEST REPORT

o o 7 y .“
i Th.e BeSt V?.lue LOG NO. 313307 PAGE __*
Price, Quality, Service BONNEY FORGE
. P.O. BOX 330 » 14496 CROGHAN PIKE » MOUNT UNION, PA 17068-03:
All The Time. (814) 542-2545 » (800} 345-7546  FAX (814) 542-4906
www.bonnayforge.com
CUSTOMER: LYNCOD FLANGE AND FITTING, INC. Date 11/0%/07
CUSTOMER’S Order No.:H~102107-5 Bonney Order N 0OZO20E

SHIPPED TO: LYNCO FLANGE AND FITTING, INC.
5114 STEADMONT DRIVE

HOUSTON, TX77040D United States
' GRADE OR SPECIEICATION NO.

'TEM . _QUANT!TY LoT No" . N CHEMICAL ANALYSIS, PHYSICAL PROPERTIES, REMARKS:

-.qu .«")A 1 O )

028 25 3981 / L 7EFRP 374 AM/6M ALDS 'mm_ T ,
ol L2210 MN L 00 B 7 006 § 7 LR §1-7 TR0
NI 0030 CU / L1000 G L 003 CR 7 . 040 MO w7, 01D
7000 AL omB NB 017

‘/

CE(LDNG TDRM%k&) = 0, A4
8 72350 ¥v/&5 49294 ELT 31 00 RA 0. Q0
RINELL HARDNESSE1: 144 HARDNESER: 141

e 5 37059 36-4K11/2 X8 A105 FLEX B
c 200 MN 1. 040 P RALOT I~ D1 81 SR
NY 020 CU S Hal ca 002 CR C D40 MO SN
Vv . 000 Al 17 MNB G110

CE(LLONG FORMULAY = 0D, 3%
T/8 76213 ¥/6 31276 El. 29, 39 RA &3 47
BRINELL HARDNESSL: 144 HARDNESSEZ: 141

O30 a3 57118 JE6-374X1/72 IM ALOS FLEX &
C L 200 MN 1. 0RO B D08 B CDED ST ESERT
NI . 020 Cu _ 060 CR . D40 MO L 010 v eleis)
NE . 016
CE(LONG FORMULGY = 0. 39
T/8 78875% Y/% 51125 EL &9 85 Ra &3, 75
BRINELL HARDNESSIL: 150 HARDNESSRZ: 150
031 30 57261 He-11/2X374 3M ALOE FLEX &
c CR0D MM 010 P LQ1E 8 A
Ve o (RS N AN . NI L0500 ol 1D 40 Q0% R D310 MG
j o 22 v L 00D AL 058 NB S04
p‘”htﬁ?ﬁ76;iﬁ CE(LONG FORMULAY = . 41
S*{’%ltf - T/S 8187% v/ BS0875 EL 28 7% Ra &3 99
- c-C " BRINELL HARDNESS1: 142 HARDNESGD: 15§

sxews CONTINUED OM WEXT PAGE ks

mwmmmemmonmmsmmwauwcwywMHWMnmummWstmmMMmdembyme I ill, or as obtained by addilignal labgtatory ehacks
e
Nyt Y e
K 5{» ?Mw Mo VAR L N S

)
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CERIIFIED IVIILL  TES! HEFUHI .

NI ® The Best Value . Log No. 315307 pAGE o1
Price, Quality, Service BONNEY FORGE
ﬂ , P.0. BOX 330 » 14498 CROGHAN PIKE » MOUNT UNION, PA 17066-03:
: AH The Tlme. (814) 542-2545 + (800) 345.7546 « FAX (814) 542-4906
www.bonneyforge.com
CUSTOMER: LYNCD FLANGE anD FITTING, INC. Date 11/03/67
CUSTOMER’S Order No.:H—102107& ' Bonney Order R&O0020504

SHIPPED TO: LYNCED FLANGE AND FITTING, ING
5114 STEADMONT DRIVE

HOUSTON, TX77040 United States

CHEMICAL ANALYSIS, PHYSICAL PROPERTIES REMARKS:

“ ITEM Qu ANTITY LoT NO._ R o GRADE OR SPECIFICATION NO.

THE FITTINGS SUPPLIED ARE IN ACCORDANCE WITH PURCHASE ORDER
GRECIVICATIONS.

WDOTHE MATERIAL SUFPLIED IDENTIFYIED A8 410587 WAB QUENCHED AND TEMPERED
IN (\«.,(HRDMN(‘E WITH ASTM AL0S HEAT TREATING REQUIREMENTS.

CERTIFVYING ABTH ALQ5~03 /7 ASGME SA105--04 ERITION.

+ TLONGATION TEST RESULTS ARE OBTAINED USING STANDARD ROUND SPEC IMEN,
2 INCH OR 50 MM GAGE LENGTH,

IOTHE PRODUCT SUPPLIED WAS INBPECTED In ACCORDANCE WITH EN 10204 2004
EDITYION TYFE 3.1 INSPECTION DOCUMENT. (EURDPE&N STANDARD)

& THE MATERIAL SUPPLIED MEETYS THE REQUIREMENTS OF BOTH MACE MRO103-
2005 AND NATE MROLTS-2002.

suwsed END OF CERTIVIOATION st

_vertify that the data on this sheet is a true copy taken from our records of material furnished us by th ion IIl,yras obtainad by additiontory checks.

Cris Eo 1
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.

B BONNEY FORGE

U.S. ROUTE 522 SOUTH

P.0. BOX 330
MOUNT UNICN, PA 17066
(814) 542-2545 (800) 345-7546

FAX (814) 542-9977 TELEX 910-240-9091

CERTIFIED MILL TEST REPORT

LYNCO FLANGE AND FITTING, INC. 12/19/07
LOT NO. CHEMICAL ANALYSIS, PHYSICAL PROPERTIES, REMARKS
3964&/ 1/4" 3M/6M A105 Hexagon Plug Threaded v .
; y; / /
c |0.180|MN|0.690|p J0.016]s |0.012"]s1{0.210
. pd ya ,/ /
NI|0.017 cr]0.0359 Mo |0.007 culo.031v |0.001
CB 0.020‘/

CE (LONG FORMULA) = 0.307 v/

T/S 0 Y/S O EL 0.000 RA 0.000

BRINELL HARDNESS: 156 \/

1. THE MATERIAL SUPPLIED MEETS THE REQUIREMENTS OF NACE MRO175-2002 AND MRO103-
2005

2. THE MATERIAL SUPPLIED WAS INSPECTED AND MANUFACTURED IN ACCORDANCE WITH EN DIN
10204 3.1.B.

3. CERTIFYING ASTM Al105-05 / ASME SAl105-04 EDITION‘/

THIS DOCUMENT HAS BEEN ELECTRONICALLY SUBMITTED.

Copyright © 1999 Bonney Forge

' {8 «3’7/ TIPSR 1 13 & R L and exac.
ﬂ )7 2 /.5 rg e wniginal il Test Report.
/f - e
¥ RGO FLANGE & FITTING
v L 7T ioordinator

http://www.bonneyforge.com/mtr/report.cfm ’ 12/19/2007
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% 7 1 \5?:-‘&' - 5 i, )_J,"j - R (::: Lo /.:i_‘;/ P o ,{ ’,,.:\; by o e wele $ "f
R = s O S R o . e
Hl ICCOR PoBoxas
Winton, NC 27986 Ml“ Test Report Hl_ll::ls
PLATE MILL (252} 356-3700 Page 1 L It's cur Nature:
tssuing Date : 05/27/2007 B/L No. : 164743 Load No.: 166706 Gur Order No. : 5307413 Cust, Order No. : 7802
Vehicle No: LW 62083 Sold To: RANGER STEEL SERVICES LP Ship To: RANGER STEEL
Specification : 0.3750" x 120.000" x 484.000" ' 1225 NORTH LOOP W. STE £50 C/0 KINDERMORTEX
TM A516 70-05/ASME SA516 70-9¢ PVQ 2096 Normalizod Tests 2t HOUSTON,TX 77008 9640 CLINTON DRIVE
1656 F 30 min. minumum ZONE 23 TRACK 415
HOUSTON,TX 77245
Marking ;
s ;- 7 / / a / Py ,/
iHeatNO\/C‘/Mn‘/P/S/SI’u cc/ M Az v w7 m N Ca B Sn CEQ PCM |
7103750 019 102 0017 0.004 G183 0.25 0.07 013 001 0031 0006 0.001 0.002 0.0008 0.0001 0010 041 027
. Tenslle Tost / Charpy Impacts
Plate Sertal (ot (5] Elongatian Elongation ? ] & ] () Min
No Py&u Tons Die.  Yield Lefiste 2" %ing" 1 shesr 2 sheyr 3 shewr Ave. shear Size Temp Ave
7103750-02 v/ 6 1837 T 55000+ 79,300 ~ 218~ M»,—jc_ oK 01,‘/
7103750-03 6 1837 T 56,400 80,700 231 "
710375004 v 6 1837 T 56,400 81,100 - 213y -QO %OSZ .
710375005 3 918 T 55200 80,100 20.9 S+oC L o] G’C ol D7G-Cc o=
710375002 6 1837 T 46,000 71,100 209 0O
7103750-03 6 1837 T 47,500 72,400 175 N Wi /5 /O ? , 07 GC o3 O76GC L’L
7103750-04 6 1837 T 46.600 71,100 235 N ) 0 ») @-C. DS
7103750-05 3 818 T 46,000 70,600 238 N

Normalized 3¢ minutes per inch of thickneas st 1650 ¥ £ 25 F. Hold 3¢ minutes minimum.;

RANGER ST
QC.

PLY GORP.
EQ

Manufactuced o hfly killed fine grain practice by Elecma Arc Fumace. Wekding or weid repair was not performed on this materiat,
Mercury has not been usad in the dieect manufacturing of this material, Producad as continuous cast as-wolled discrets plats.

Yield by 0.5EUL method unitess ofherwise speciied. Ceq = CHMIBHH(CrH+ Mo )B)H(CusNi¥i 5]
Fom = Ca2HMo 15 H{(VI1ION 5B

applicable specifications.

CHSTB0y ML HCW 20PN |
Meitad and manufactured in the USA. 1SO 9001-2000 certified (#12443-0) by SRI Quality Systom Registrar (#0885-05). PED ST/2/EC 7/2 Annex 1, Para. 4.3 Compliant.

DIN 50048 3.1,B/EN 10204 3.1.8(2004) compllant. For ABS grades only, Quality Assurance certficate No. 03-MMPQA-182

Wae hereby certify that the contents of this report are accurate ang correct. All test results
and operations performed by the material ffach

are In e with the

72 fﬁ?ﬁ |

T. A. Depretis, Metallurglst




BATA SHEET TEMPLATE REVISION: |

R
€ % I.YON DELL PROJECT NO. M| JOB # 17315 ITEM NO.: E-1530
v O, NO.: 4400839977 B0, DATE: 1211212007
! QuisT” INQUIRY ND:_BMT G- 18T EFFECT VINDOR: __ METALFORMS INC.
s MADEE 8Y: KL 12/18/2007 APPROVED:
cl’ SHELL & TUBE HEAT EXCHANGER DATA SHEET REVISION: 0 REV. DATE: 1211812007
N vl ANT u\m (GLYCOL 1} PROJGCE:
— : B T TSERVICR TATA R R R,
) | SERVICE or l,\lT cL\cm, i FIRST un('r REBOILER NO. UNITS: 1
2 | SIZE: 30-140 TYPE: “-E" ARRANGEMENT: VERICAL CONNECTEDIN:  NIA
3 | SURF/UNIT: BFFECTIVE: NIA SQ.IT. SUELLS/UNIT Na SUREFSSHELL EFFECTIVE: NIA SQ. P
& | USER: rom\'r,\k cur\m ‘Al I,P LOCATION:  BEAUMONT, TX
Ll ‘! RSN § PLRF()MIANCF OF ONE'UNIT B
N ) SHELLSIDE - FUBE SIDY.
& | FLUID NAME NA NA
1] FLUID FLOW RATE . TOTAL LIVHR NIy NIA
2 IN ou N aur
9 VAPOR LILHR NIA NIA NIA NIA
10 | Liguip LIVIR Nia A NIA NiA
11 STEAM LB HR NrA NIA NIA NIA
12 WAIER LIVHR NIA NIA NJA NIA
13 NONCONDENSALLE LIWHR NIA NIA NIA NIA
t4 | TEMPERATURE F NIA NIA NIA NIA
12| MOL WT.: VAPOR NIA NIA NIA hIAY
16 | MOL, WT.: NONCONDENSABLE NIA NIA NIA
17 | pENsiTY LBAFTYY | LIQ.  NIA VAP NIA LIG.  NIA VAP NIA LI, NJA VAR NIA LIQ. NN VA NiA
18 | viscosiTy Cp § LIQ. NIA VAL NIA LIQ.  NIA__ VAL NI L. NIA VAP, MA LID.  NA VA NIA
19 | THERMAL CONDUCTIVITY BTUMRRFT-F | LIQ.  N/A VAP, N LIQ. _NIA VAL NI LIQ. NI VAP, NIA LIQ. N/ VAP, NIA
20 | NPECIFIC HEAT BTUAB-F | LIQ. Nm VAR, NIA 10, NIA VAR N/A LIQ.  N/A VAP,  NIA LIQ. N/ VAP N\iA
31 ] LATENT HEAF STULB hAY NIA NIA NIA
22 | SURFACE JENNION OYNE/CM NiA NIA NIA NIA
23 | VELOCITY FYISEC NfA NiA
24 | UPERATING PRIESSURE PSIA NA NA
28 | PRESSURE DROP Pst fALLOW. NIA CALC, hIAY ALLOW. NIA CALU.  NIA
26 | FOULING RESISTANCE HRAFDLF BTG NIA NIA
27 | ¥1.M COLFICIENT, BTUAIRA{FIF NIA NiA
28 | HEATEXCHANCGID BYUAIR | NA MID. NIA {CORRECTED) (WEIGHTED)
29 | OVERALL HT, nws\ COEFF. WIUAIR <F12-F SERVICE: NIA CLEAN: NIA
T R = S S CONSTRUCTION DATA 00 0t -, . . el
10 SHELL SIDE, TUDE SIOL SKETCH ¢(BUNDLEANOZZLE ORIENTATION
31| PRESSURE, PSIO DESION M0 YEST JRit |pEsioN 1M tESY NONE
33 [IEMPERATURE. F [pesion 470 MBMY <30 [DESIGN 41 MOMT CODE
33 | NO. PASSES/SHELL t i
34 | CORR, ALLOW,, IN. 1716% 1/8"
313 | NOZZLES 0. WL RSTNGARAMING] o st RATRGA b
36 INLEY 2| dnow RFWN NIA RIA NIA
3 DUTLET | Joon REWN NIA NIA NIA MATERIALS: (MARK SR AND PERCENT NR) TEME
38 VENT 1 NPT Sl iGE N NIA A ETEM MATL | DEGF SPECIFICATION
39 DRAIN [ APTUALUGT NA A& MA TUBES ONTL Nd-10%
40 INST. CONN. 4 | 60000 CPLG NIA NIA NiA SHELL CSTL SA-£16-30
40 TEMPERATUKRE CONN. | 3A" | #DO0¥ CrLe NIA NIA NIA TUBESHEE TN ONTLL NA$16.70
41 PRESSURE CONN 340 | ey CriG NIA NIA NI BALFLES UNTI, SAYe
42 CHEMICAL CLEAN 11727 | Joow RFLAWN NIA NIA NIA IMPACT PLATE ONFLL
43 | SPARE GASKETS REQUIRED: (NO) TIE RODS ONT,
44 | 1157 RING REQ'D: (NO) STACKING:  N/A HIGH SPACERS ONTL
48 | INSULATION TIHCKNESS: — SHELLSIDE: NS TUHESIDE  NIA IN.
46 | CODE: ASMESEC, VI, Div. | 15260 & Al 680: YiS TEMA: 11
47 | SHELL DIA. O 3 :ID kD) IN.
a3 | Tunes: NONHELL 308 00 0,78 IN.: THICK. 1MW) IN. 1 ENGTH: 30 STRAGTH TUBE PITCH. ] IN.
49 | CROSS BAFFLES TYPE SSEG JHORIZ. 448 S CLFL (DIAM.) TUDE LAYOLT: A} BEG.
50 : SPACING HINLET, IMINI6 N, 1 CENTER 1912 N, SOUTLYT 3% 136 N,
311 LONG BAFFLETYPE NIA 1SEAL RODS J STRIPY NO Q1Y NIA SiZk: NIA
32 | UNE TO TUBESHEET JOINTS: (STRENGUHLWELDED & THEN ROLLED) INHINCGEMENT PROTECTION YES  TYPE CIRCULAT PLATE
53 | OASKETS: StIELL SIDE NIA TURE SIDE NIA FLOATINGLEAD NIA
54 | SUPPORTS: TUNE NA U HEND ENPANSION JOINT NO* O TYPRE
$S | pV3 LAFTLSECY INLET NOZZLE: NIA IUNDLE ENTRANCE NIA WUNDLE EXIT _ NJA
36 | WHIGHTSHELL, « SIIPPING 14,000 FILLER WITH WATER NIA BUNDLE NIA {1
87 | SPECIAL sLRV(u DFsm\,m(N : HYDROGEN; S'll)EITUlHi.\‘ﬂ)l'lhO‘IE lll(NILY I.EAL SENSITIV E. u,.s CYCLIC: YES I NO
g Lt L L L : CNOTES o eI e Ll RS
58 |0 THERMAL OR vmunlo\m 3 VALLATH)\ t'rnromwn.
9 IHEPLACEMENT-IN-KIND (SHELY, & BUNDLE ONLY) EQUIP, SAPK: 10202806 3 KQUIE TAGH: 2MiK021
80 [*CAUTION: DO NOT STARY-UD QR RUN TUBE SINE WITHOUT STTELL SIDE,
o1 IMAINTAINING FXISTING TUBESHEET THICRNESS, ENXISTING THREADED NPT CONNECTIONS ON TUBESHEETS, IMPACT PLATE, & EXISTING COUPLINGS,
SHEET 1 OF 4




METALFORMS, INC. Pagelof |
CONSTRUCTION DETAIL SHEET

CUST: EQUISTAR CHEMICALS, LP P.0O.: 4400839977 MDES: BK  12/18/2007 MREVO: | 7112007

ITEM: E-1530 JoB: 17318 MCHK: VA 12182007 MREVI: 12182007
SERV: GLYCOL | FIRST EFFECT REBOILER MRLV: 1 M REV2:
INQ: BMT G-1 IST EFFECT EQUIP. SAP#: 10202806 M REV3:
QuOTE: Q-1224-2007-0 (A-1-0) EQUIP, TAGH: 2308021 M REV4:

PLANT: BMO (GLYCOL)
PHYSICAL CHARACTERISTICS:

TEMA Size: 30140 TEMA Type:  -E- Shipping Weight: (approx.) (¥): 14.000
Tube Qiy: 705 Tube QD 4 Tube Gage: 14 (MW) Tube Length: 200" Finned Tubes: N/A FPIL
Shell 1LO, __30" Channel 1L.D.: N/A Kettle 1.D0.: __N/A [7) seamiess Tvees
Shell Thk.: __1/2" Channel Thi.: __ N/A Kettle Thk.: __N/A T} wewoep Tuses
METALLURGIES;
BUNDLE SHELL CHANNELS
Tubes SA-179 Shell Cylinder SA-516-70 Channel Cylinders NIA
Tubesheets SA-516-70 Shell Body Flanges N/A Channel Covers NIA
Tubeshect Overlay N/A Shell Body Flange Gaskels NIA Channel Body Flunges NIA
fnMes SA-36 Bolting @ Sheli Ny Flauges NIA Nolting ¢d Channe! Body Flanges N/A
Impact Plate SA-36 Expansion Joint NONE Channe! Uody Flange Gaskels NIA
Tie Rods SA-36 Shell Cover NIA Floating Head Caver N/A
Spucers SA-314 Shell Caver Flange NIA Floating }lead Cover Flange N/A
Seal/Skid Bars NONE Eccentric Reducer NIA Floating 1lead Cover Gaskel N/A
Kettle Cylinder NIA Pass Pantition Plates NIA
FEATURES; —
TUBE-TO-TUBESHEET JOINT:  WELDED & THEN ROULED > PMI:  NO R
EXPANSION JOINT:  NONE v STRESS RELIGVE U-BENDS:  N/A A
TUBE END WELDS PWHT: NO v SPARE SETS OF GASKETS:  NONE v
DESIGN CRITERIA:
Shell Side Dusign Conditions (Internal); 320 psi @ 470°F {Pruss. & Temp,) Tube Side Desipn Conditions (uternal)s 133 psi @ 400°F (Pross. & Tomp.)
Shell Side Design Conditions (Extemal): NONE {Press. & Temp.) ‘Tube Side Design Conditions (External): NONE (Press, & Temp.)
SHELL SIDE MDMT:  L20%F @ 320 psi (Temp. & Press.) TUBE SIDE MDMT: CODE (Temp. & Press.)
SHELL SINDE RADIOGRAPHY: T v | TUBE SIDE RADIOGRAIMIY:  NONE v
SHELL SIDE PWIIT: NO A TUBE SIDE PWHT: NO v
SHELL SIDE DESIGN FOR:  NORMAL SERVICE v FUBE SIDE DESIGN FOR:  No Consideration for Any Senvice ™ '
- . -
SHELL SIDE HYDROTEST:  CODE v TUBE SIDE HYDROTEST:  NONE v
TEMA Class: R v, CUDE:  AsME, secviLov. 1 ¥ ]
SCOPE:
FARRICATE ONE (1) 30-240 BEL (8$/T) HEAT EXCHANGER. {LESS HEADS) {IDENTICAL TO METALFORMS OLD MI JOB # 12917]
PAINT: NEAR-WHITE SANDBLAST PER SSPC-SP10 & PRIME WITH ONE (1) COAT OF CARBOLINE CARBOZINC #11, 3.4 MILS D.F.T.
TUBES ARE STRENGTH WELDED & THEN ROLLED TO TUBESHEET, NO TUBE-TO-TUBESHEET MOCK-UP INCLUDED,
HIGH SENSITIVITY HELIUM LEAK TEST INCLUDED. NO BOLTS OR GASKIETS INCLUDED.
CODE AS A PART WITH PROPER U-2 FORM,
EXPANSION JOINT EVAI LA TED FOR THESE CONDIIONS. CASE SS 18 EXP.JT. REQ'D
Normal 413°F | A84°F NO
S8 San-Up 250°F | 210°F NO
Winter Start-Up] 400°F | 360°F NO
T8 Staﬂ-Up Yt 24F YES *
*CAUTION: DONOT START-UF OR RUN TURF, SIDE WITHOUT SHELL SIDE,
GROUNDING LUGS NOT INCLUDED. NO INSULATION CLIPS OR RINGS INCLUDED.
EXCEPTIONS:;

MAINTAINING EXISTING TUBESHELT THICKNESS, EXISTING THREADED Ni*( CONNECTIONS ON TUBESHEETS, IMPACT PLATE, & EXISTING COUPLINGS.

NO THERMAI. OR VIBRATIONAL EVALUATION PERFORMED AT THIS TIME. ANY MODIFICATIONS RESULTING FROM FUTURE EVALUATIONS
WOULD BE AT AN ADDED COST, PENDING CUSTOMER APPROVAL,




Metalforms, Inc.

160 Garth Rd.

Cheek, TX 77705

WELDING PROCEDURE SPECIFICATION (WPS)

WPS No.: M-1 Date: 01/05/89 Revipion No.:-9 _ Date: 06/29/00
Supporting PQRs: M-1
BASE METAL (QW-403, QW-405) JOINT (QW-402)
P No. 1 to P No.:1 _ Joint design Groove/FilPlet (see pg 2)
Thickness range. _0.1875" to 1.5000" ! | Backing..... With backing only
Pogition(s) .All positions (see_note) Backing Matl Weld metal
Progression.Vertical Up Fillet Weld Size __ All (QW-451.4)
notes :Vertical down for root pass onlyl | notes
PREHEAT (QW-406) POSTWELD HEAT TREATMENT (QW-407)
Minimum Temperature. 50 Degrees F. Temperature range None
Max. Interpass Temp.__ 300 Degrees F. Time range None
Preheat Maintenance. :note (né6 elow notes

All passi(es) None
Process / type ......... SMAW / manual
Process thickness limit. 1.5000"| Max. None
GAS (QW-408) !
Shielding Gas'/ CFH..... N/A /- None /-
Trailing Gas / CFH...... N/A /- None /-
Backing Gas / CFH....... N/A /- None /-
. 4LER METAL (QW-404)
AWS classification...... E7018 None
SFA Spec. No. & F No.... SFA#: 5.1 F#: _4 | SFA#: _ None FH: -
A No. or Chem. Comp..... 1 None
Filler metal trade name. n/r None
SAW flux trade name/type N/A / - None / -
Elec./Wire size (in) ... 1/8 | _5/32] | - - l - | -
ELECTRICAL (QW-409)
Welding amperage range.._90-160 130-220 - - - -
Welding voltage range...__21-23 22-28 - - -~ ~
Travel speed (ipm)...... 4-9 4-9 - - - -
Max. Heat Input (J/in).. Nong None
Tungsten Type/Size...... N/A / - N/A /- -
Current & Polarity...... DCEP (reyerse) N/A
TECHNIQUE (QW-410)
String / weave bead..... String Bead N/A
Orifice / gas cup....... N/A None
Contact tube to work.... N/A None
Oscillation............. : None None
Mult./Single electrode.. Single Electrode N/A
Other Technigue Notes... None
Multiple or Single Pass (per =side).... Multiple Pagseg
(nl)No peening will be done with this procedure.
(n2)No pass greater than 1/2" will be used.
EnB)Preheat te 175 Deg.F if T>1" & C>0.80%; To 200 Deq.F if T> 1-1/4",
=4)

JNo backing rings, strips, or retainers will be uged.

(n6)No_preheat maintenance regquired after welding.
(n7)Not used for group 2 materials with/min., gpecified tensile > 70 ksi.




WELDING PROCEDURE 8§

WPS No.: M-1 Date: 01/0

PECIFICATION (WPS) Page 2 of 2

5/89 Revision No.: 9 Date: 06/29/00

JOINT (QW-402) See detail drawings &l

Single-V groove
Backing gouged & back welded

Root Opening: 0 - 5/32"

Groove Angle: 45 +/- 2 1/2 degrees
Root Face 0 -~ 1/8"
Single/Double Fillet

Backing : with backing

Root Opening: n/a

Weld Size as required

80.

Double-V gfoove
Backing gouged & back welded

Root Opening: 0 - 5/32"
Groove Angle: 45 +/- 2 1/2 degrees
Root Face 0 - lAg"

- - - - - - - - - - - - - - -~ -

[ - - - - - P -

JOB SITE.
DESIGN DRAWING SHALL TAKE

PRECEDENCE O

- — — - - - — - -~ - — - - -~ -

Initial cleaning

See note (c) below|

WELD JOINT DESCRIPTIONS SHOWN ARE NOT ﬂNCLUSIVE OF ALL OF THOSE FOUND ON A
WELD JOINT DESIGN REFERENCE IN AN ENGINEERING SPECIFICATION OR
ER WELD JOINTS SHOWN IN, K THIS WPS.

below.

Method of back gouging See note (d)

Preheating shall be applied in the

same manner during thermal cutting,
ions.

h pass. When completed, remove all

» other contaminants from both sides of
& then rewelded with SMAW

jed, ground,

d during welding.

(a)
tacking, gouging, & welding operat

(b) Welds shall be cleaned between ead
slag and projections.

{¢} Remove rust, gcale, grease, oil, &
weld bevel prior to welding.

(d) Backside of the weld shall be goud
{(groove welds only) =

(e) Minimum preheat shall be maintaine

We certify .that the statements in thisrecord are correct and in accordance

with the req

2pared By:

74

uirements of Sectiong IX a¢d VIII
7

f the ASME Code.

( 06/29/00 ) QC Manager




|

Métalforﬁs, Inc.

160 Garth Rd.

Cheek, TX 77705

Procedure Qualific%tlon Record (PQR)

PQR No.: M-1 Date: £$6 )6 /75 WPS No.: M-1 Rev 9
JOINT DESIGN (QW-402) BASE METAL (QW-403) -

WELD JOINT CONFIGURATION M§terial form. Pipe / Tube
Single-V groove Material Spec. SAP53-B
Back~gouged & back welded : TO o SA-53-B
Groove Angle 60 Degrees P No 1 Gr._1 to P No. 1 Gr._1
Root Opening 1/16 Inches T ckness (in) _0.8640 ‘Dia.(in)._6.0000
Root Face 1/16 Inches

HEAT TREATMENT (QW-406, QW-407)
note: Preheat Temperature: _ 50 Degrees F.

‘ , Preheat Maintenance- Note (n3) below.
POSITION (QW-405) Max.Interpass Temp. - Degrees F.
Pogition of Joint 5G - Mult, PWHT temperature: None Degrees F.
Progression:Vertical Up PWHT Holding time (hr): None
note: n te:

All pass(es) None
Weld Process / type SMAW /‘m nual
GAS (QW-408)
Shielding Gas / CFH..... N/A /___- None /e -
Trailing Gas / CFH..... N/A / - None / -
Backing Gas / CFH..... N/A / - None / -
. »LER METAL (QW-404)
AWS Classification...... E7018 None
SFA Spec, No. & F No.. SFA#: 5.1 Fi#: _4 _ SFA#: None FH: -
A No. or Chem. Comp..... 1 None
Filler Metal Trade Name. n/x
SAW Flux Trade Name/Type N/A / - None / -
Weld Deposit 't' (in).. 0.8640 None
Elec./Wire Size (in).. 1/8 _|__5/32| | - - [ - | -
ELECTRICAL (QW-409) '
Amperage USED .......... 130 1301 - - - -
Voltage USED .......... 23 23 | - ~ - -
Travel Speed (ipm)...... 2-2.5 2-2. - - - -
Max. Heat Input (J/in) None _None
Tungsten Type & Size.... N/A ./ - N/A / -
Current Type/Polarity... DCEP (reyexrse) N/A
TECHNIQUE (QW-410)
String or Weave Bead.. String Bead N/A
Orifice/Gas Cup Size.... N/A None
Contact Tube to Work. N/A None
Oscillation.....,........ N/A N/A
Mult./Single Electrodes. Single Elpctrode N/A
Other Technique Notes. None
Multiple or.Single Pass (per side).. Multiple Passes
(nl) Peening was not used with this weld test.
(-7) No Pass > 1/2" was used.
. ) No preheat maintenance after welding,
(n4) No retainer was ugsed. No backing skrips or rindgg uged.
(n5) Removed scale, grease, oil,& other| contaminants from edges of weld bevel.




| Procedure Qualification Record (PQR)
PQR No.: M-1 Page 2 of 2
TENSILE TEST (QW-150)

Ultimate Ultimate Type of

Specimen Width Thick. Area total stress failure
No. {(in.) (in.) |{(sg.in.)| load (1lb) (pei) and location
T-1 0.748 0.622 0.465 34700 74600 Puctile - BM
T-2 0.781 0.621 0.485 35400 73000 " Ductile - BM

e
GUIDED BEND THST (QW-160)

Figure No. and Type Regult Figure No. and Type Result
QW-462.2 Side bend Satisfactory| OW-462.2 Side bend Satisfactory
QW-462.2 Side bend Satisfactory| QW-462.2 Side bend Satisfactory

TOUGHNESS TEST (QW-170)
Tesgt Impact Lateral exp. Drop
Spec. Notch Notch Temp. Values , welght
No. Location Type (°F) (ft-1bs) Shear % Milg break
None
HARDNESS TEST -| Brinell hardness
Bagse metal -1~ -2~ -3- HAZ -1 - -2- -3- WM -1 -2- -3-
SA-53-B i 1p4 174 174 3P 191 186 168
|| (Heat Affected Zone=HAZ, Weld Metal=WM) |
Notes: Editorial corrections only on Ottober 02, 2000.
Stamp: -~ Welder's Name: RICKIE BROWN ID: 450-02-4083
Tests conducted by: Southwestern Labsg Laboratory Test No: 2445%*
POR was done & welding of coupon was witnessed by Metalforma, Inc.
We certify that the statements in this|record are correct and that the test
welds were prepared, welded, and teste? in accordance with the requirements
of Section IX of the ASME Code.
srtified by: Y7 ( 01/02/97 ) QC Manager




m.m! Metalforms, Inc. -

160 Garth Road
Cheek, TX 77705

Welding Procedure Specification (WPS)

WPS No.:. A-4 Date: 12/7/1982 Rev.No.: _§ Date: _2/27/2002 Page 1 of 2
Supporting PQR(s): A~4 :

Welding Proccss(cs) / Typc(s) (1) SMAW / Mnmml (2) SAW/ Machine

Joint Design (QW-402)

i

Weld Type ... . Qroove and f'llet welds o
. Jolnt Type R P Backing Root Opening Groove Angle Root Face Groove Radlus
_Single-V groove | gouged & back welded i 0-5132" 42.5Deg. -47.5D 0-1/8"

Fillet Welds: Al (QW-451.4). . . .. '

Retainers: None

See Detail Drawings.

WELD JOINT DESCRIPTIONS SHOWN ARE NOT INCLUSIVE OF ALL THOSE FOUND ON A JOB. WELD JOINT DESIGN
REFERENCE IN AN ENGINEERING SPECIFICATION OR A DESIGN DRAWING SHALL TAKE PRECEDENCE OVER WELD
JOINTS SHOWN lN TH!S WPS

B'\se Memls (QW 403)
P-No. 1 Thickness Range: 0.1875 in. to 1,5000 in,

to P-No. |

Flal posmon only wnh SAW

Preheat (QW-406) Postweld Heat Treatment (QW-407)

Minimum Preheat Temperature: PWHT Type: No PWHT will be performed

Maximum Interpass Temperature: PWHT Temperature : - None °F
Prehcnt Mamtenance PWHT Holding Time: Nene

Initial and Interpass C!eamng __Wg§. e~brush, clean I“ both sides of weld joint.

Method of Back Gouging: When required, grind until all defects are removed.

Minimum preheat must be maintained during thermal cutting, tacking,
and welding operations.
Welds shall be cleaned between each pass. When completed, remove all
slag and projections.
Maximum heat input in case of impact: SMAW - 44850 Vin &

" SAW -70714 Jlin.
Na recrushed slag will be used.

We certify that the statements in this specnf‘ Tcation are correct and in accordancc ith the requirements of Section IX of the ASME Code,

212712002 QCMANAGER

Dae
a{/w QC Manager
Date

Prepared By: (2 et

1

Accepted By:

C-WPSIX-C-WPW 6.1.1
. ) Form 1999 Rev. O
A .:\:-S}’d"&,‘»" "




Metaltorms, inc.

Welding Procedure Specification (WPS)

WPS No.: A4 Rev,No: 5 Page2of2™"
Flrst Process: SMAW Type: Manual
Flller Metal (QW-404)
Weld Deposit Limits: - .0.0000in.t00.2500in. __ No Pass Greater Than 4" Allowed
AWS Classificatiom: . .. B7018 ____ _ __ _ SFA Specification: 5.1 F-No.: 4 .
A-No. or Chemical Composition: 1 S Filler Metal Trade Name: NR
Paosition (QW-408) ! Technique (QW-410)
Positionof Joint: Al Positions (see notes) ' Stringer or Weave Bead: Stringer bead
Weld Progression: i 2 Vertical up 1 Peening: None
Notes: = _... Flatposition only with SAW !
Electrical Characteristics (QW-409)
Current Type and Polarity: - ~_ DCEP (reverse)
Max. Heat fnput (J/in): _ __~ None
No peening done with this procedure,No retainers will be used.
No pass greater than 1/2" allowed.
No suppleméntary filier metal will be used with this procedure.
Base metal thickness range in case of impact: 5/8" to 1-1/2".
Group 2 materials only in case of impact.
No vertical uphill progression in case of impact.
Preheat to 175F if "T"> 1" and C > 0.3%; To 200F if T > 1-1/4",
o o First Process Welding Parameters
Laye(s) | . . FillerMeml _ Current Travel Speed
and/or AWS Size Type and Amperage Voltage Range
...Pess(es) | Classification (in)) Polarity Range Range (in/min) "
. Any | . _E7018 | 1/8 DCEP (reverse) 130 23 4-8
L Any 4 E7018 5/32 DCEP (reverse) 130-220 22-25 3-8
Secand Process: SAW Type: Machlne
Filler Metal (QW-404) :
Weld Deposit Limits: 0.0000 in. t0 1.2500in._  No Pass Greater Than 14" Allowed
AWS Classification: ...  EMIZK .. SFA Specification: ___ 5.23 F-No.: 6
A-No, or Chemical Composition: R S
Flux Trade Name: ‘ . Lincoln80 ~~~ FluxType: Neutral
Supplemental Filler Metal: None
Flux from Recrushed Slag: None e
Position (QW-405) Technique (QW-410)
Positionof Joint: =~~~ Flatanly Stringer or Weave Bead: Stringer bead
Notes: _ Flat position only with SAW Oscillation: None
Electrical Characterlstics {(QW-409) Peening;: None
Current Type and Polarity: DCEP (reverse) _ __ Contact Tube to Work Distance: .., . 1-1/4"B.S.0.- SAW
Max. Heat Input (J/in): Nene __ Multiple or Single Electrode(s): Single electrode
Electrode Spacing: N/A -
Multiple / Single Pass (per side): Maultipass
Second Process Welding Parameters
Layer(s) _._Filler Metal Current Travel Speed
- and/or AWS Size Type and Amperage Voltage Range
~ Pass(es) Classification o Aind Polarity ' Range Range (in/min)
Any FIA2-EMI2K | 3/32 DCEP (reverse) 405-495 25-31 12-15
Any FIA2-EMI12K | 5132 | _DCEP (reverse) 495-505 32-34 12-15

C-WPSIX.C-WPWE.LE

Form 1999 Riv. §

B
B ‘Q-‘
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Metalforms, Inc. -

160 Garth Road
Cheek, TX 77705
Procedure Qualifieation Record (PQR)

PQR No.. A-4 WPS No.: Date: 12/7/1982 Page: 1of2
Welding Process(es) / Type(s): (1) SMAW /Manual (2) SAW /Machine T ’
Jolnts (QW-402)
Weld Type: Groove weld
Single-V groave )
Backing: Back-gouged and back welded .
Root Opening: /16 in. Root Face: 1716 Iin.
Uroove Angle: 60 e i ) ]
Base Metals (QW-403) Postweld Heat Treatment (QW-407)
Material Spec., Type or Grade: Type: No PWHT performed
SA-515, Grade 70 to SA-515, Grade 70 Temperature: None °F
P-No: | GroupNo.: 2 to P-No.: _1 GroupNo: _2 Time: Nons hr
Thickness of Test Coupon (in.): 0.7500 Gas (QW-408) :
Filler Metals (QW-404) Gas Composition / Flow Rate
SFA Specification: (1)5.1 (2)5.17 Shielding: (1 &2) N/A
AWS Classification: (1) E7018 (2) FTA2-EM12K Trailing: (1 & 2) N/A
Filler Metal F-No: (1})4 (2)6 Backing: (1 & 2) N/A
Weld Metal Analysis A-No: (1 &2) | Electrical Characterlstics (QW-409)
Size of Filler Metal (in.): (1)0.1250 (2)0.1563 L
) . Current / Polarity: (1 & 2) DCEP (reverse)
Weld Deposit 't' (in.): (1)0.1250 (2) 0.6250 L
Amps: (1) 130 (2) 500
Pass Greater Than 4": (1 & 2) No
. : : Volts: (1123 (2)33
Filler Metal Trade Name: (2) Lincoln L-61 wire - -
. Tungsten Type / Size: (1 & 2) N/A
Supplemental Filler Metal: (2) None Heat Input: (1) 44850 Vin _(2) 70714 J/in
Flux Trade Name / Type: (2) Lincoln 860 / Neutral P :
Recrushed Slag: (2) None Technique (QW-410)
infmin): (1)4-6 (2
Positions (QW-405) Tra.vel Speed (in/min): (1) .( ) 14
- . String/Weave Bead: (1 & 2) Stringer bead
Position of Joint: (1 &2) 1G - Flat I e
Weld Progression: (1 & 2) N/A Oscillation: (1)N/A  (2) None
ession: . ;
§ Mult./Single Pass (per side): (2) Multipass
Preheat (QW-406) Mult./Single Blectrade: (1) N/A _ (2) Single electrode
Preheat Temp.: ' 60 °F | Electrode Spacing: (1 & 2) N/A
Interpass Temp.: 400 °F | Contact Tube to Work Dist.: (2) I-1/4"
Preheat Maintenance: None

(1) Peening was not used with this weld test.
No Pass > 1/2" t.

T T
R S

C-PQRIX-A-WPW .11
Form 1999 - Rev. O




Procedure Qualification Record (PQR)

Metalforas, Inc,

PQR No.. A-4 Page: 20f2
Tensile Test (QW-150)
Width Thickness Area Ultimate Total Ultimate Stress Fallure Type
Specimen No. (in.) (in.) (in?) Load (lb) {PSI) and Location
T-1 1.0000 0.7610 0.7610 60000 78843 Bage meial - .
T-2 1.0000 0.7630 0.7630 59500 77981 Base metal
Guided Bend Test (QW-160)

Figure Number and Type Result ' Fipure Number and Type Result
QW-462.2 Side bend Satisfactory QW-462.2 Side bend Satisfactory
QW-462.2 Side bend Satisfactory | QW-462.2 Side bend Satisfactory

None ! None
: i
Toughngss Test (QW-170)
Test | : Drop
Specimen Noteh Notch Temp.: Impact Value Latera] Expansion Weight
Number Location Type (°F) (ft-1b) Shear % Mils Break
1 Weld metal e -20 38 20 23 -
2 Weld metal A -20 42 20 28 -
3 Weld metal vy -20 ¢ __65 30 - 47 -
| HAZ Y -20 | 23 50 17 -
2 HAZ A 220 ¢ i8 40 11 -
3 HAZ "y -20 23 30 15 -
Hardness Test - Brinell hardness
- Readinps
Location 1 2: 3 4 5 6 7. 8 9
SA-515-70 BM 169 172 168
SA-515-T0 HAZ 174 168 174
Weld Metal 196 182 182
** Laboratory test # for impact : 96518 - Je i
Impact test specimen size, 10 mm. X 10 nvn. .
Bditorial Corrcctions on Feb. 26,2002, Added BM BHN#'s on Aug 19,2005
Welder's Name:  G.D.Droddy ID: - Stamp: "A"
PQR was done and welding of
coupon was witnessed by: Metalforms, Inc,
Tests Conducted By:  Soutwestern Laboratories _ TestID.; 2488In**

We certify that the statements in this record are correct and that the test welds were prepared, welded, and tasted in accordance with the

requirements of Section 1X of the ASME Code.

Prepared By:

22

6/2002

Dute

ool
—AA,‘ .
ey

Rl -‘; ¢

A

v

“QC Ménager

C-PQRIX-A-WPFW&L1
Form (999 - Rev, 0




Metalforms,

160 Garth Rd.

Inc.

Cheek, TX 77705

WELDING PROCEDURE SPECIFICATION (WPS)

WPS No.: M=-21-N
Supporting PQRs: M-21-N

Date: 11/15/00

Revigion No.: 8 Date: 11/15/00

BASE METAL (QW-403, QW-405)
P No. 1 to P No.:1
Thicknegs range. _0.1875" to 1.0000"

Position{(s) .Flat & Horizontal
Progression._ N/A
notes

JOINT (QW-402)

Joint design Groove/Fillet (see pg 2)
Backing With backing only
Backing Matl Weld metal

Fillet Weld Size _ All (QW-451.4)
notes See note (d} page 2

-----

PREHEAT (QW-406)

POSTWELD HEAT TREATMENT (QW-407)

Minimum Temperature. 50 Degrees F. Temperature range None
Max. Interpass Temp.__400 Degrees F, Time range None
Preheat Maintenance.__note (né) below. notes
All pass(es) None
Process / type ......... FCAW / semi-auto
Procegs thickness limit. 1.0000" Max. None -
N

GAS {(QW-408)
Shielding Gas / CFH..... 75% Argon, 25% C02/ 32-42 None / -
Trailing Gas / CFH...... None / - None / -
Backing Gas / CFH....... None / - None /-

“LLER METAL (QW-404)

S clasgification...... E71T-1 None
SFA Spec. No. & F No.... SFA#: 5.20 F#: _6 SFAd#: None F#: -
A No. or Chem. Comp..... 1 None
Filler metal trade name. n/r None
SAW flux trade name/type None / - None / -
Elec./Wire size (in) 0.045 |__0.045 | - - l - [ -
ELECTRICAL (QW-409)
Welding amperage range.._170-190| 150-210 - - - g -
Welding voltage range...__18-20 23-27 - - - -
Travel speed (ipm)...... 5-7 5-7 - - - -
Max. Heat Input (J/in).. None None
Tungsten Type/Size...... N/Aa [/ - N/A / -
Current & Polarity...... DCEP (reverse) N/A
GMAW/FCAW transfer mode. Spray Arc N/A
TECHNIQUE (QW-410)
String / weave bead..... String Bead N/A
Orifice / gas cup....... 3/8% to 5/8" None
Contact tube to work.... None None
Oscillation............. None None
Mult./Single electrode.. Single Electrode N/A
Other Technique Notes. .. None

Multiple or Single Pags (per side)....

Multiple Pasgses

{nl1) No peening done with this procedure.

(n2) _No pass gareater than 1/2" allowed.

(n3) No supplementary filler wmetal will be used with this procedure.

{n4)No retainers will be uged.

5YMinimum preheat shall be maintained during welding.

.16)No_preheat maintenance required after

welding.

(n?7)No _backing strips or rings will be used,




Procedure Qualification Record (PQR)

R No.: M-21-N Page 2 of 2
' TENSILE TEST (QW-150)"
Ultimate Ultimate Type of
Specimen Width Thick. Area total stress failure
No. (in.) (in.) |(sg.in.)| load (1b) (psi) and location
o1 1.0580 0.5200 0.5501 50600 91873 Ductile P.M.
T-2 1.0820 0.5270 0.5702 51000 85442 Ductile P.M.
GUIDED BEND TEST (QW-160)

Figure No. and Type Result Figure No. and Type Result
QW-462.2 Side bend Satisfactory| QW-462.2 Side bend Satisfactory
QW-462.2 Side bend Satisfactory| QW-462.2 Side bend Satisfactory

TOUGHNESS TESTf(QW—170)
Tesgt Impact Lateral exp. Drop
Spec. Notch Notch Temp. Values weight
No. Location Type (°F) (ft-1bs) Shear % Mils .break
None
HARDNESS TEST - Brinell hardness o~
Base metal -1- “2- -3~ HAZ -1- -2~ ~-3- WM -1 -2~ -3-
SA-516-70 168 HiE 179 Hi 192
| (Heat Affected Zone=HAZ, Weld Metal=WwM) |
Notes: Editorial corrections only on June 30, 2000.
Stamp: "g" Welder's Name: David Sharp ID: -
Tests conducted by: Southwestern Labs Laboratory Test No: 85083
POR was done & welding of coupon was witnessed by : Metalformg, Inc.

We certify that the statements in this record are correct and that the test
welds were prepared, welded, and tested in accordance with the requirements
of Section IX of the ASME Code.

ytified by: ( 08/28/96 ) QC Manager

7]




160 Garth Rd.

Metalforms, Inc.

Cheek, TX 77705

Procedure Qualification Record (PQR)

PQR No.: M-21-N Date: 03/06/80 WPS No.: M-21-N Rev 8
JOINT DESIGN (QW-402) BASE METAL (QW-403)
~ WELD JOINT CONFIGURATION Material form. Plate
Single-~Vv groove Material Spec. SA-516, Grade 70
None TO vvviviren e SA-516, Grade 170
Groove Angle 60 Degrees PNo. 1  Gr._ 2 to. PNo. 1  Gr._2
Root Opening 1/8 Inches Thickness (in) _0.5000
Root Face 1/16 Inches :
HEAT TREATMENT (QW-406, QW-407)
note: Preheat Temperature: 50 Degrees F.
Preheat Maintenance: Note (n2) below.
POSITION (QW-405) Max.Interpass Temp. : - Degrees F.
Pogition of Joint : 1G Flat PWHT temperature: None Degrees F.
Progression:_N/A PWHT Holding time (hr): None
note: note:
All pass(es) None
Weld Process / type FCAW / semi-auto
GAS (QW-408)
Shielding Gas / CFH....._75% Argon, 25% C02/ 35 None / -
Trailing Gas / CFH..... None / - None -/ -
Backing Gas / CFH..... None / - None / -
FTLLER METAL (QW-404)
3 Classification...... E70T-1 None
SFA Spec. No. & F No.. SFA#: 5,20 FH: _6_ SFA#: None F#: -
A No. or Chem. Comp..... 1 None
Filler Metal Trade Name. n/xr N/R
SAW Flux Trade Name/Type None / - None /-
Weld Deposit 't!' (in)... 0.5000 None
Elec./Wire Size (in)...._ 0.045 | - - - | - | -
ELECTRICAL (QW-409) -
Amperage USED .......... 180~-200 - - - - i -
Voltage USED ..... . 18-27 - - - - -
Travel Speed (ipm)...... 6 - - - - -
Max, Heat Input (J/in).. None None
Tungsten Type & Size.... N/A / - N/A / -
Current Type/Polarity... DCEP (revexrse) N/A
GMAW/FCAW Transfer Mode. Spray Arcg N/A
TECHNIQUE (QW-410)
String or Weave Bead.... String Bead N/A
Orifice/Gas Cup Size.... 5/8" I.D. None
Contact Tube to Work.... None None
Oscillation............. N/A N/A
Mult./Single Electrodes. Single Electrode N/A
Other Technique Notes... None

Multiple or Single Pass (per side)....

Multiple Passes

(nl) Peening wasg not used with this weld teat,
(n2) _No preheat maintenance after welding.
‘~3) _No supplementarv filler metal was used.
A4) _No retainer was uged. No backing strips or rings used.
{(n5) _Removed gcale,grease,oil,& other contaminants from edges of weld bevel.




WELDING PROCEDURE SPECIFICATION (WPS) Page 2 of 2

W.. No.: M-21-N Date: 11/15/00 Revision No.: 8 Date: 11/15/00

JOINT (QW-402)

Single-V groove Double-Bevel groove

Backing : gouged & back welded Backing : gouged & back welded
Root Opening: 0 - 1/8" Root Opening: 0 - 1/8"

Groove Angle: 45 +/- 2 1/2° Groove Angle: 45 +/- 2 1/2°

Root Face : 0 - 1/8n" Root Face : 0 - 1/8"
S8ingle/Double Fillet

Backing : with backing

Root Opening: n/a

Weld Size : as required

WELD JOINT DESCRIPTIONS SHOWN ARE NOT INCLUSIVE OF ALL OF THOSE FOUND ON A

JOB SITE. WELD JOINT DESIGN REFERENCE IN AN ENGINEERING SPECIFICATION OR
DESIGN DRAWING SHALIL, TAKE PRECEDENCE OVER WELD JOINTS SHOWN IN THIS WPS.
Initial cleaning See note (c¢) below.
Method of back gouging See note (d) below.

(a) Preheating shall be applied in the same manner during thermal cuttihg,
tacking, gouging, & welding operations.

(b) Welds shall be cleaned between each pass. When completed, remove all
slag and projections. :

(c) Remove rust, scale, grease, oil, & other contaminants from both sides of
weld bevel prior to welding.

{d) Backside of the weld shall be gouged, ground, & then rewelded with FCAW
(groove welds only) . .

(e) N/A for group 2 materials with min specified tensile strength > 70000 psi

We certify that the statements in this record are correct and in accordance
with the requirements of Sections IX and VIII of the ASME Code.

Prepared By: ‘ ‘ ( 11/15/00 ) QC Manager
P
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Metalforms, Inc.
160 Garth R4. Cheek, TX 77705
WELDING PROCEDURE SPECIFICATION (WPS)

WPS No.: SW-27 - Date: 12/05/88 Revision No.: 1L} Date: 12/21/05
Supporting PQRe: SW-27-1L
BASE METAL (QW-403, QW-405) JOINT {QW-402)
P No. 1 to P No.:1 Joint design Tube to tubesgheet (pg 2)
Thickness range. _0.0765" to 0.0935¢ Backing..... With backing only
Position(s) .Flat Only Backing Matl Base metal only
Progression._ N/A ,
notes Progqregsion - Upward & Downward. notes
PREHEAT (QW-406) POSTWELD HEAT TREATMENT (QW-407)
Minimum Temperature._ 100 Degreesg F. Temperature range None
Max. Interpass Temp._ 450 Degrees F. Time range None
Preheat Maintenance. None noteg

All pass(esg) None
Process / type ......... GTAW / automatic
Process thickness limit. 0.1406" Max. . None
GAS (QW-408) ' ‘
Shielding Gas / CFH..... 100% Ardon /_25-35 None / -
Trailing Gas / CFH...... None / - None / -
-Backing Gas / CFH....... None / - None / -
"ILLER METAL (QW-404) - .
AWS clagsification...... ER708-3 None
SFA Spec. No. & F No.... SFA#: __5.18 F#: _6 | SFA#: _ None F#: -
A No. or Chem. Comp..... 1 None
Filler metal trade name. N/A None
SAW flux trade name/type N/A / ~ None / -
Elec./Wire size (in) ...__0.035 |_0.035 | - - | - | -
ELECTRICAL (QW-409)
Welding amperage range.._140-150(_140-150 - - - -
Welding voltage range. .. N/A N/A - ~ - -
Travel speed (ipm)...... Vaxr Var - - - -
Max. Heat Input (J/in).. None None
Tungsten Type/Size...... EWTh-2 / 1/8" N/A / -
Current & Polarity...... DCEN (straight) N/A
TECHNIQUE (QW-410)
String / weave bead..... String Bead N/A
Orifice / gas cup....... # 5 to # 10 None
Contact tube to work.... N/A None
Oscillation............. None ' None
Mult./Single electrode. . Single Electrode N/A
Other Technigque Notes. .. 2 Pasg Minimum None
Multiple or Single Pass {(per side).... Multiple Passes

(n1)No peening done with thigs procedure.

(n2)No retainers will be used with this procedure.

(n3)No_consumable insert will be used with this procedure.

(n4) Preheat to 200 °F for Tubesheet > 1" Thick & Carbon content >0.30%.
(n5)8ee attached CyberTia set up sheet. (this wps for 3/4" OD tubesg])
ne)position(s) :5F-FPipe Hz; Progression: Vertical Up & Down
(n7?7)Minimum ligament between Tubeholes = 0.16875".




WELDING PROCEDURE SPECIFICATION (WPS) Page 2 of 2

WPS No.: SW-27 Date; 12/05/8B8 Revision No.: 1Ll Date: 12/21/05

JOINT (QW-402) Also See Detail Drawings. ,
1/16" (+1/320-0") X 45° Chamfer, 1/16"(+/-l/32") Tube Projection

WELD JOINT DESCRIPTIONS SHOWN ARE NOT INCLUSIVE OF ALL OF THOSE FOUND ON A
JOB SITE. WELD JOINT DESIGN REFERENCE IN AN ENGINEERING SPECIFICATION OR
‘DESIGN DRAWING SHALL TAKE PRECEDENCE OVER WELD JOINTS SHOWN IN THIS WPS.
Initial cleaning With wire brush clean 1" both gides of weld 101nt
Method of back gouging No gouging or back-welding with this procedure.

{a) Minimum preheat must be maintained during thermal cutting, tacking,
and welding operations.

(b} Welds shall be cleaned between each pass. When completed, remove all
slag and projections.

(e} Edges or surfaces to be welded shall be prepared by machining.Tube ends &
TS shall be thoroughly cleaned with Trochloroethylene (or equal).

(d) Degrease & remove all other contaminants as rust,scale,oil,paint 1" both
sides of weld joint prior to welding.

(e) Dye Penetrant test after each pass.

We certify that the statements in this record are correct and in accordance
with the requirements of Sections IX and VIII the ASME Code.

CERTIFIED BY ( 12/21/0%5 )} QC MANAGER




Metalforms,

160 Garth Rd.

Inc.

Cheek, 77705

TX

Procedure Qualification Record (PQR)

POR No.: 8W-27-1L Date: 05/01/01 WPS No.: SW-27 Rev 1LL.

JOINT DESIGN (QW-402) BASE METAL (QW-403)
WELD JOINT CONFIGURATION Material form. Pipe to Plate

Fillet weld Material Spec. SA-179

Fillet weld only TO .« ov i SA~516, Grade. 70
Dihedral Angle: 45 Degrees PNo. 1  Gr._1 to P No. 1 Gr._2
Root Opening N/A Inches Thickness {(in) _0.0850 Dia.(in) _0.7500
Root Face N/A Inches : ’

_ HEAT TREATMENT (QW-406, QW-407)

note: Preheat. Temperature: 50 Degrees F.

Preheat Maintenance: Nope

POSITION (QW-405) Max.Interpass Temp.:__ 450 Degrees F.
Position of Joint SF - Pipe Hz PWHT temperature: None Degrees F.
Progregsion:Vert. Up & Down PWHT Holding time (hr): None

note: i note:

: All pass(es) None

Weld Process / type GTAW / automatilc

GAS (QW-408).

Shielding Gas / CFH..... 100% Argon /_25-35 None / -
Trailing Gag / CFH..... None / - None / -
Backing Gas / CFH..... None / - None / -
. FILLER METAL (QW-404)

AWS Classification...... ER7CS-3 None

SFA Spec. No. & F No.... SFA#: 5.18 F#: _6 SFAH#: None F#: _-
A No. or Chem. Comp..... 1 None

Filler Metal Trade Name. N/A

SAW Flux Trade Name/Type N/A / - None / -
Weld Deposit ‘t! (din). 0.0850 None
Elec./Wire Size (in)...._0.035 |_0.035 | - - | - | -
ELECTRICAL (QW-409)

Amperage USED .......... 145 145 - o - -
Voltage USED .......... N/A N/A - - - -
Travel Speed (ipm)...... Var var - - - -
Max. Heat Input (J/in).. None None
Tungsten Type & Size.... _EWTh-2 / i/8" N/A / -
Current Type/Polarity... DCEN (straight) : N/A
TECHNIQUE (QW-410)

String or Weave Bead.... String Bead N/A
Orifice/Gas Cup Size.... 8 None

Contact Tube to Work.... N/A' None
Oscillation............. None N/A
Mult./Single Electrodes. Single Electrode N/A

Other Technigue Notes. .. ; None
Multiple or Single Pass (per side).... Multiple Pagses

(nl) Peening was not used with this weld test.

(n2) No retainers used with this weld test.

(n3) No _consumable insert used with this weld test,

(n4) See Attached Set-up Sheet. Tubesheet thickness on test piece = 2 3/8"
{(n5) Ligament between tube holeg on test piece: 3/16"




Procedure Qualification Record (PQR)
Page 2 of 2

PQR No.: SW-27-1L

TENSILE TEST (QW-150)

Ultimate Ultimate Type of

Specimen - . Diam. Area total streass failure
No. (in.) |(sqg.in.)| load (1lb) (psi) and location

- T-1 0.75 0.1881 10190 54173 BM - Tube

GUIDED BEND TEST (QW-160)

Figure No. and Type Result Figure No. and Type Result
None None
None None
TOUGHNESS TEST (QW-170)

Test Impact Lateral exp. Drop
Spec. Notch Notch Temp . Values weight
No. Location Type (°F) (ft-1bs) Shear % Mils break
None

HARDNESS TEST - No hardness test

Base metal -1- -2~ -3- HAZ ~-1- -2~ -3- WM -1 -2~ -3~

------ s
Iy suss

| (Heat Affected Zone=HAZ, Weld Metal=WM)

8-12798 & 8-12800 for minimum leakage path results

Noteg: See METCOC Report No.
acceptable

Liguid penetrant examinationn on test piece by Metalforms:

UNEHH" Welder's Name: Maxlon'Freeman Jagon R, ID: -

Stamp:
Laboratory Test No: 8-12799

Tests conducted by: Metco
PQR was done & welding of coupon was witnessed by

Metalforma, Inc.

We certify that the statements in this record are correct and that the test
welds were prepared, welded, and tested in accordance with the reguirements

of Section IX oigiié. ME Code. -
'CERTIFIED BY .

{ 07/29/02 ) QC Manager




M ETCO Materials Evaluation & Technology Corporation

10980 Metronome 21 Sawyosr Street 113 North Post Oak
Houston, Texas 77043 ~ Beaumont, Texas 77702 Sulphur, Loulsiana 70684
{713) 465-4113 » Fax {713) 827-7854 {409) 835-2800 « Fax (409) 835-1189 {337) 628-1808 » Fax {337) 828-1844

August 28, 2002

REPORT OF TESTS ON METAL SPECIMIENS

Client Metalforms, Inc.

‘Report No 8-15677-1 Date  8/26/02
Project: Mechanical Testing Purchasse Order No.: 715831

Material: Tubes: SA-179, %" OD x 14 (MW); Tubesheet: SA-516-70, 2-1/2" Thk
ldentification:: WPS# 27.1.1L, Welder: Wayne Hargraves, Stamp "W"
Spec. Reference:  ASME Sec VI Div | Para UW-20 { ¢} (1}

Mbck-up wais sactioned, polished, etched and examined under 10X magnification for weld height determinations:

View
Tube No. A B A B
1 100 .106 095 116
2 .120 .146 .140 120
3 .085 110 120 .10b
4 .125 110 .12b 18
5 125 .120 -.,110 1156
6 ,120 110 .130 ) 1B
7 .135 130 130 130
8 .120 .120 110 126
9 106 118 .100 126
10 .1356 125 .13b 120
11 .125 - . 110 .130 .1386

Note: No cracking was detected

METCO
Materials Evaluation & Technology Corporation
Technician: Gary Robinson

Distributions  Don Poplelarczyk o %Amﬂk

Our Letters and reparts are for the excluaive uge of tha CLIENT. Tha uns of our name must rscsive our pifor writtan approval. Qur lattars and reports spply only ta the materlal(s) tasted and/or Inspactad
and are not necessarlly Indlestive of the qualltles of apparently identical or elmilar materialis},




M ETCO Materials Evaluation & Technology Corporation

113 North Post Gak
Sulphur, Louisiana 70864
(337) 626-1606 » Fax (337) 626-1644

10980 Metronome
Houston, Texas 77043

(713) 485-4113 « Fax (713) 827-7854

21 Sawyer Street
Beaumnont, Texas 77702
{409} 835-2600 = Fax {409) 835-1199

August 28, 2002

REPORT OF TESTS ON METAL SPECIMENS

Maeatalforms, Inc.

Client

Report No 8-16677 Date 8/26/(_)2

Project: Mechanical Testing Purchase Order No.: 71531
Material:  Tubes: SA-179, %' OD x 14 (MW); Tubeshest: SA-616-70, 2-1/2" Thk

Identification:  WPS# 27.1.1L, Welder: Wayne Hargraves, Stamp “W"

Spec. Reference: ASME Sac VIII Div. Il Art F-3

Mock-up was sectioned, polished, etched and examined under 10X magnification for leakage path determinations:

View
Tube No. A B A B
1 100 .100 .086 .100
2 1056 100 100 .100
3 .080 .090 .086 .096
4 110 110 086 1186
5 .106 100 095 .100
6 100 110 .100 .100
7 1186 110 100 110
8 120 .100 100 .095
9 100 100 100 105
10 106 .08b .100 .100
11 .095 .100 085 .106
Note: No cracking was detected
METCO

Materials Evaluation & Technology Corporation

Qur Letters 8ad teports aro for the exclusive usa of ths CLIENT, The use of our nama must racelve our prior written appraval. OuY lottars and repotte apply only ta the materlalls) tasted andfor inspacted
and are not naceszarlly indicativs of ths qualitles of apparantly idantical or simllar materialls).

Technician: Gary Robinson

Don Popielarczyk

auibution:




ahan e

M ETCO Materials Evaluation & Technology Corporation

113 North Post Oak
Sulphur, Loulsiana 706864
(337) 8268-1808 « Fax (337) 626-1844

10980 Meatronome
Houston, Texas 77043
{713) 465-4113 » Fax (713} B27-7854

21 Sawyer Street
Bsaumont, Texas 77702
(409) 835-2600 s Fax {409) §35-11399

August 28, 2002

REPORT OF TESTS ON METAL SPECIMENS

Client Metalforms, Inc.

Report No  8-15675 Date  8/26/02

- Project: Maechanical Testing Purchasa Order No.: 71631

Material: Tubes: SA-179, % OD x 14 (MW); Tubesheet: SA-516-70, 2-1/2" Thk
|dentification: WPS# 27.1.1L, Welder: Garber Reeves, Stamp "X"
Spec. Reference:  ASME Sec VIl Div il Art F-3

Mock-up was sectionad, palishad, etched and examined undar 10X magnification for leakage path determinations:

View
Tube No. A B A B
1 .100 105 .096 .09b
) .095 .100 096 .085
3 1056 100 098 .0B0
4 .096 106 0756 095
b .105 085 110 .085
6 .090 .100 100 100
7 100 110 110 110
8 .090 . 095 1056 .0956
9 .08b6 .080 .086 .085
10 100 .09b6 .105 .0380
11 .1056 065 .080 .080
Note: No cracking was detected
i METCO

Technician:  Gary Robinson

suibution:  Don Popielarczyk

7

Out Lettere and reporte are for the exclusive use of tha CLIENT, Tha use of cur name must tacelve our pflor written spproval, Our letters and reports apply only to the matarial{s} tested and/or Inzpacted

and ara not necasaarlly indicativa of the qualities of apparently identical or aliniier materlalis},

Materials Evaluation & Technology Corporation

Do By
v _
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'\/I ETCO Materials Evaluation’ & Technology Corporation

113 North Post Oak
Sulphur, Loulsiana 70684
{337) 826-1606 « Fax {337} 628-1844

10980 Metronome
Houston, Texas 77043
{713) 465-4113 » Fax (713) 827-7854

21 Sawyer Streat
Beaumont, Texas 77702
(409) 835-2600 « Fax (409) 835-1199

August 28, 2002

REPORT OF TESTS ON METAL SPECIMENS

Client  Mstalforms, inc.
Report No 8-16675-1 Date  8/26/02
Project: Mechanical Testing Purchase Order No.: 71631

Material:  Tubes: SA-179, % OD x 14 {MW); Tubesheet: SA-516-70, 2-1/2" Thk
Identification: WPS# 27.1.1L, Welder: Garber Reaves, Stamp “X"

Spec. Reference:  ASME Sec VIl Div. 1, Para. UW-20 (¢ }{1)

Mock-up was sectioned, polished, etched and examined under 10X magnification for weld height determinations:

View
Tube No. A B A B8
1 120 .136 .105 .135
2 .130 .150 .140 .130
3 .130 .10 126 .080
4 105 .138 .100 .110
5 .160 135 .1456 .130
B 1456 115 .1560 116
7 .130 130 130 110
8 126 .100 .130 085
9 1058 120 .0856 .085
10 1256 .125 1386 096
11 .125 .065 110 086
Note: No cracking was detected
METCO

Materials Evaluation & Technology Corporation

O s

Ur Letters and reports sca for tha sxciusive uss of the CLIENT, The use of wur niame muat racelve our prior writtan appraval, Our latters snd reports spply only to the materialis} testad andior Inspected
wd ses not necessarily indlcative of the quallties of spperently ldentical o simitar matarialfs),

‘achnician: Gary Robinson

‘:j‘ubution:& Don Popielarczyk




SHOP INSPECTOR 12/18/2007

METALFORMS, INC.
JOB RELEASE
JOBNO.: 17316 P.O. NO.:4400839977 ITEM NO.; E-1630
CUSTOMER: EQUISTAR CHEMICALS, LP CONTACT: HUNG MAI PHONE:(408)654-9189

DWG. 1112 RELEASE DATE:12/18/2007 BY:BK SHIP DUE:01/17/2008

JOB DESCRIPTION

1. FABRICATE ONE (1) 30-240 FIXED TUBESHEET EXCHANGER, LESS HEADS.

2. WELD PADS FOR PLATFORM CLIPS TO SHELL CYLINDER, BUT SHIP PLATFORM CLIPS LOOSE WITH
THE UNIT (IN A BOX IDENTIFIED WITH THE P.O.# & ITEM#),

Mhg-LS46s  OT. Newa's
CisT - Buslle T ¢ Hydro

TUBE WELD: Strength Weld SPARE GSKTS : N/A CUST. INSP.: Verify Jay Tela-
PMI: N/A SB & PAINT : 1 Coat CODE STAMP : U-2 $0%-654-9202
STACKING : N/A NAT'L BOARD : Required :
HELL SIDE | X-RAY Spot HEAT TREAT None SERVICE Normal _ |HYDRO @ 480 psig
TUBE SIDE | X-RAY N/A HEAT TREAT N/A SERVICE N/A HYDRO @ N/A psig

Tubes: {705) 3/4" O.D. X 14 (MW) X 20-0" LG. MAT'L: SA-178
Del. Date:

REVISION RECORD

Rev. Date By Description

SHIP TO: EQUISTAR CHEMICALS, LP GROSS DRY WT: 14000 (LBS)
LENGTH: 20'-0"
3510 GULF STATES ROAD WIDTH: 4'-10"
BEAUMONT, TX USA77704 HEIGHT: 4'-0"

PAGE 1 OF 1 11:04:08 12/18/2007

¥




SHOP INSPECTOR 12/18/2007

—
- o
U
calcal
\ 3007,
METALFORMS NAME MPR ®
B & BRACKET (F.S) —s| _
— 270 90
) o =
[ 1
* 135"
62, \ &3 180°
PLATFDRM CLIP A pe
= PADS ar VIEW ‘A-A”
. ——
W ‘A-A CUSTOASER: EOQUISTAR CHEMICALS, LP
PLANT: BMO (GLYCOLT)
ITEMNO.: E-1530
EQUIP TAGH: 2308021
-21~ P.0. NO.: 4400839977
RiR2 H-21-N.ox EQUIP. SAPY: 10202806
N M-21-N.9n % USE E71T-9 WIRE SERVICE:  GLYCOL 1 FIRST EFFECT REBOILER
CPLG'S M-21-N.9x
—o1-N.9w |GRIND T3] —21-N.S%
NS m-21-Ngw SN M-21-N9 CLIP PADS
N2.N4 M-21-N.9x H-21-N.9% P R
DRAIN |1/4° NPT, W/ PLUG N3 u-21-Ngw [GRIND 1D Su_SLdE ] tuse-To-Ts.
VENT [1/4" NP.T. W/ PLUG G1G3 A-45 M-19 NAME R
TEMP. |3/4°-6000# CPLG (2 REQ'D) 3/8° @ LLLas2 A-45 Gfi{’ﬁ’sgn M-21-N.9= SUPPORTS
o . " R WPS R WPS I3
PRESS. |3/4°-6D008 CPLG (2 REQ'D) s o MK sHeL Sipe| MOTE | E MK Tusesipe | NOTE | Ef  MIsc. NOTE E
INST. .
3/4°-60008 CPLG 3/8°
con © METALFORMS, INC.
Vs ~
ClEaN |1 17273004 RF-LWN e i p.0. BOX 20118 o
QUTLET |6°-300% RF-WN ver | e | 0 BEAUMONT, TEXAS 77720 2
INLET |B°~300# RF-WN wer | we | @O =
NOZZLE| PAD | SID. | B o
SERvICE PESCRIPTION WELD | WELD |DETAILT E frey, REVISION DESCRIPTION BY | CHK .




SHOP INSPECTOR 12/18/2007

10°
11/47 2 172 2 1/2° , 2 1/2° 1 1/4° 172 o
NN
==
~T
13716° DIA.
HOLES N ”f“
DD D n
N L/ 1/ 1/ o 1]
3/16” ver
> J -
N
I 1'-0° l\ '»‘y’ °
! 57167/ “\ox ~_1/4° NPT @ LOW PDINT
17 RAD. . o FILL W/ SILICONE SEALANT
TP -
TYP)
QQ SHELL
PLATFDORM CLIPS
TOTAL REQ'D (5
ALL PLATE 1/2° TK. CUSTOMER: EQUISTAR CHEMICALS, LP
¢ PLANT: BMO (GLYCOL?
MAT'L: SA-3516-70 ITEMNO: E-1530 '
. NOTE: CLIPS TO BE GALVANIZED, PADS TO BE PAINTED EQUIP T4G#: 2308021
P.O.NO.; 4400839977
EQUIP. S4p¥: 10202806
’ SHOP-NOTE: WELD PADS TO SHELL; BUT BRACKETS TO BE INSTALLED IN FIELD, SERVICE: GLYCOL 1 TIFST EFFECT REBOILER
METALFORMS, INC.
p.O. BOX 20118
BEAUMONT, TEXAS 77720
TILE pATFORM CLIPS
REV. REVISION BESCRIPTION BY | cHic | DATE o Tavreser | UA Li2/iasozlog Li2/18s0 "W henesmr] ree o




SHOP INSPECTOR 12/18/2007

1'-4

1 374

1'-1 1/4°

SILICONE 1 /3'—.-! 1
SEALANT 7

@

RAD.
G VS
174" NP.T. T .,{]
PLUG W/

S

1

TYP3

CUSTOMER: EQUISTAR CHENICALS, LP
PLANT: BMO (GLYCOL1)

TaTAL ¢ 2
ALL WELDS TO BE 1/2° CONTINUOUS, EXCEPT PAD WELDS TO BE 3/8° CF.W

NOTEs SEE WELD MAP DETAIL DWG SHT.% 2 FOR WPS,

¢ OF 1/4 N.P.T.\_ & SHELL
/
14 1/4°
A2
o
<
&
2’2 x ALY
> 4 2R
& ? 1 \y i q
2}
DV
3/8°
® L
S Al 3za 374
CAN A ]
{ (
ATV
/ 5
7/8° % 1 3/4° SLOT  —jed P L2p 172
CTYP
4 4°
1-0

> SUPPORTS REQ'D

ITEMNO.:  E-1530
EQUIP TAGK: 2308021
1.0, NO.: 4400839377
EQUIP, SAM: 10202808

SERVICE: GLYCOL 1 FIRST EFFECT REBOILER

REV.

REVISION DESCRIPTION

TITLE:

METALFORMS, INC.
P.O. BOX 20118
BEAUMONT, TEXAS 77720

BY CHK

SUPPURT DETAIL

© suve2




NOTES:
1. NOTIFY CUSTOMER’S INSPECTOR (S) WDRKING DAYS PRIDR TO START DF FABRICATION.

2. NOTIFY CUSTDMER'S INSPECTOR DF THE DATE FUR REQ'D INSPECTIDN POINTS & FINAL
INSPECTION,

3. BACKING STRIPS SHALL NOT BE USED.

4. LIOUID PENETRANT TEST OF THE PRODUCTION VELDS SHALL BE PERFORMED USING
THE SAME METHOD AND CRITERIA USED FOR THE QUALIFICATION TESTING.

SHIPPING:
1. MACHINED SURFACES SHALL BE WELL GREASED.
2. THORDUGHLY CLEAN THE UNIT BEFORE SHIPMENT.

3. VESSELS SHALL BE CLEARLY IDENTIFIED BY PAINTING THE PO @ AND ITEM # IN
A CONSPICUDUS LDCATION DN THE SHELL HEAD, DR SUPPORT, ALSO INCLUDE WEIGHT.

4. ALL BOXES, CRATES, OR PACKAGES SHALL BE IDENTIFIED WITH THE PURCHASER’'S
ORDER 4 AND THE EQUIPMENT ITEM 4.

S. UNIT SHALL NOT BE RELEASED FOR SHIPMENT WITHOUT CUSTOMER'S APPROVAL.
6. ALL NOZZLE OPENINGS SHALL BE COVERED FDR SHIPMENT.

INSPECTION:

1. HARDNESS OF BASE MATERIALS & WELDS IN THEIR FINAL CONDITION SHMALL
HAVE HARDNESS NOT EXCEEDING

S225 BHN." FOR ‘Pl 83, & P3 MATERIALS
HARDNESS READINGS SHALL BE TAKEN AS FDLLOWS:
o) {INE READING ON EACH GIRTH SEAM AND EACH LONG SEAM.
b ONE READING ON EACH NOZZLE WELD AND THE ADJACENT BASE METAL.
© ALL READING DN THE INSIDE L QUTSIDE DF THE VESSELL WHERE POSSIBLE.

2. SPOT RADIDGRAPHY SHALL BE PERFDRMED AS FOLLOWS:
o) AT LEAST ONE (1> SPOT X~RAY SHALL BE MADE OF EACH CATEGORY
A & B JOINT AS DEFINED BY SECY. VIIL DIV. I, OF ASME
CODE NO2. WELDS EXCLUDED FROM THIS SFEC).
b) SPOT RADIOGRAPHS SHALL INCLUDE EACH START & STOP OF
VELDS MADE BY THE AUTOMATIC SUBMERGED~ARC WELDING PROCESS.
<) RADICGRAPH THE JUNCTIONS OF LONG AND GIRTH SEAMS WELDED
BY SUBMERGED ARC METHOD.
o SPOT RADIDGRAPHS SHALL BE AT LEAST 10 INCHES LONG DR SHALL
BE FULL LENGTH WHERE THE WELD IS LESS THAN 10 JNCHES LONG.
SPOT RADIDGRAPHS NOT TO EXCEED POROSITY STANDARDS OF SECT.
VIL DIV. ), ASME CODE FOR FULL RADIOGRAPHY,

-

e

3. <D AN UT. EXAMINATION SHALL BE DONE TO DETERMINE THE
‘NEWS AS BUILT THICKNESS DF THE MATERIALS:
AY FOUR <4> READINGS DIVIDED BY 90" AROUND THE
CIRCUMFERENCE DN EACH SHELL SECTION AND HEAD.
B ONE (1> READING ON EACH NOZZLE.

4. NDE REPORTS ARE REQ‘D.

S. NDE SHALL BE PERFDRMED IN ACCORDANCE WITH IS 601 AND ALL WRITTEN
PROCEDURES SHALL BE SUBMITTED TO & APPROVED BY LYDUNDELL.

6. ALL NDE EXCEPT HARDNESS SHALL BE PERFURMED BY PERSONNEL CERTIFIED
IN ACCORDANCE WITH ASNT SNT-TC-1A, LEVEL Il OR EQUIVALENT.

7. DIMENSIONAL TDULERANCES SHALL BE USED PER: ES-220, FIG. 1&2.

8. MINIMUM HYDROYEST FOR 1> HOUR WITH MIN. 50°F WATER TEMP,
(CHARTS REQDS

9. HYDROTEST WATER SHALL BE DRAINED IMNEDIATELY AFTER
COMPLETION OF THE HYDROTEST, AND THE VESSEL THOROUGHLY DRIED
¢ SEALED. HOT AIR DRYING IS NOT PERMITTED IF COMPLETE DRAINING
IS NOT POSSIBLE, THE AREA SHALL BE FLUSHED WITH LOW-CHLORIDE
WATER, «S PPM CHLORIDEY

10. PT MATERIALS SHALL MEET THE REQUIREMENTS OF (ASME BOILER &
PRESSURE VESSEL CODE, SECTION VIIL PARA. T-641> FOR SULFUR
AND HALOGEN CONTENT AND FREE OF CHLORIDES REGARDLESS OF TYPE
OF MATERIAL TO BE EXAMINED, <(PRODF OF CERTIFICATION IS REQ'D.

11, THE FLATNESS TOLERANCE (MAX. DEVIATION FROM THE PLANE) DN
PERPHERAL GASKET SURFACE SHALL BE 1/32° FINAL MACHINING YO BE
PERFORMED AFTER ALL WELDING AND DIALED IN.

12. PNEUMATIC TEST NDZZLE & SUPPORT REINFORCEMENT PADS € 25 PSIG.

SHOP INSPECTOR 12/18/2007

CUSTOMER: EQUISTAR CHEMICALS, LP

PLANT: BMO {GLYCOL1)
ITEMNO.:  €-1530

EQUIP TAGH: 2308021

F.0.NO.: 4400839877

METALFORMS, INC.
P.0. BOX 20118
BEAUMONT, TEXAS 77720

EQUIP. SAP¥: 10202806
SERVICE: GLYCOL 1 FIRST EFFECT REBOILER

TITLE:

REV.

REVISION DESCRIPTION BY | CHK




(58007 09:10:45 BILL OF MATERIAL ITEM1THROUGH z7  SHTOP INSREGHOR 13AN2007 ]
RVI MK PART QTY | ONE (1) REQUIRED DESCRIPTION OF ONE (1) NOTE MATERIAL VENDOR P.O. NO RCV DT|DUE DATH COSY
VTUBES 705 13/4" 0.D. X 14 (MW) X 200" LG. 1,2.5 SA-179 N4
2 [rURESHEETS 2[37 K. X 35 112" B.OD. 15 SA-516-70N /
3{BAFELES 7 {127 TK. X 30 316" B.O.D. SA-36 ./
4]stELL CYLINDER 1 |R & WCYL. 30 LD. X 12" 7K. X 197 114" LG. 1,5 SA-516-70 v
(1) 172" PL. X 95 15716 X 119 172" [ 153 1/4™} (BOS/BOS)
(1) 1727 PL.X 95 15716” X 115 3/4° [150 3/8*] (ROSMOS)
SINOZZLE $1 PIPE 1 |8 X-HVY (0.5%) PIPE X § 3M4* 1.G.(BOSISQ) 1.5 SA-106-11 ./
6|NOZZLE $2 PIRE 1 |6 X-HVY (0.4327) PIPE X 6” LG. (HOS/SQ) 1,5 SA-106-13 ./
7INOZZLE S3 1 ] 1/2= - 3008 RE-LWN (127 LG)) 1.5 SA-105 ./
8 [NOZZLE S! FLANGE 1 18" - 300# RF-WN W/ X-HVY BORE 1.5 SA-105 v
9|NOZZLE S2 FLANGE 1 6" - 3008 RE-WN W/ X-HVY BORE 1.5 SA-105 /
10 [NAME PL. I [METALFORMS INC. SA-240-302 v
11 [BRRT 1{14" TK. X 4" X 6 314" SA-36 v
12IBRKT T TR X 634" X 6 12" SA-36 S
13|PAINT 2 {GAL'S. OF CARROZINC #11 5 N
14]IMP, PLATE 1 {4 TK. X 87 0.0, SA-36 N4
15(S1 NZ. PAD 112" TKOX 11 587 0.D. X 8 3447 1., (ROLL, TO 15 9/16" LS.R.) 1.5 SA-516-70 v
[START FROM 11 5/8" WIDE X 24” L.G. PLATE]
16|52 NZ. PAD 1 {1727 TK. X 9 3/8" O.D. X 6 3/3" LD, (ROLL TO 15 9/16" LS.R.) 1.5 SA-516-70 N
{START FROM 9 5/8” WIDE X 24" LG. PLATE]
17|CrLG. 4 [3/4" -6000¢ BLIND CPLG. W/ I*LUKG. 1.5 SA-105 ./
1854 CPLG. 1 |324+ -6000% FULL CPLG. W/ PLUG. 1.5 SA-105 ./
19|NLT, PLUG 2 14" NPT, PLUG 1,5 SA-105 N
WSUPPORT PAD 2 |38 TR, X 147 X 14 1/4" ARC LGTIL [ROLL TO 15 916" LS.R.| 1.5 SA-516-70 v
21 |SUPT. BASE 2 34" TK. X 10" X 12 3/16” SA-36 ./
22{SUPT. GUSSET 4 13047 TR X U-1 17 X 11 9716° SA-36 N4
23 [THE-ROD 9 |12" DIA. X 18-0" LG. W/ 2-H1I NUTS (EA.) SA-36 /
24|SPACERS 93147 0.D. X 14 OR 16 GA. X 180" LG. (R/L) SA-214 v
25{PAD (4 PLATFORM CLIPY 5 |12" TK. X 10" X 6" ARC. LGT1L [ROLL T0 15 9/16" LS.R.| LS SA-516-70 /
26|PLATFORM CLIP 527 TK. X 5" X 107 LG, 3.4 SA-516-70 ./
27{MI SPECIAL TAG 1 ]M15TD. TAG §A-230-302 N
1. MTRS REQD. JOB #]17315 lSHEETI 12
2. EDDY CURRENT TEST PER SA-450. METALFORMS, INC.
N|3. CLIPS ARE TO BE GALVAN‘ZSEED. CUST.|EQUISTAR CHEMICALS, LP P.0. BOX 20118
: :,: g;gi I?;::é:f:ﬁ?gﬁi’{ - p— E— BEAUMONT, TEXAS 77720
e PO NOJ 4400833977 BK BK VA BK
s EQUIP | SAP # 10202806; TAG# 2308021 12/14107| 12114007 | 12014007 | 12018007
PLANT|BMO (GLYCOL 1) RV| DESCRIPTION DATE | gY [DSG| CHK PREPARE DESIGN| CHECK APPROVE




SHOP INSPECTOR 12/18/2007

SIRENGIH. WELD STEPS:

A DEGREASE TURE HOLES AND TUBE ENDS W/ A
NON-RESIDUAL CHLORIDE FREE SOLVENT. THE
LENGTH OF THE TUBE ENDS TQ BE CLEANED SHALL
BE 12° MINIMUM,

B. IMMEDIATELY BEFORE INSERTING TUBE IN TUBE
HOLE, CLEAN HOLE AND TUBE END  INSIDE AND
DUT. ENSURE THAY NO FOREIGN  MATERIAL
REMAINS BETWEEN TUBE AND TUBE HOLE AFTER
FINAL POSITIDNING.

C. WELD FIRST PASS.

D. DYE PENETRANT EXAMINE, ALL INDICATIONS W/
MAJOR DIMENSIDONING GREATER THAN 1/32° ARE
UNACCEPTABLE QLYDNDELL WITNESS POINTD

€. WELD SECOND PASS.

F. DYE PENETRANT EXAMINE. ALL INDICATIONS W/
MAJOR DIMENSIONING GREATER THAN 1/32° ARE
UNACCEPTABLE.

CLYONDELL WITNESS POINTD

G. TUBE END WELDS ARE THEN HELIUM LEAK TESTED
USING A MASS SPECTROMETER, PER ASME SECTION V.|
ARTICLE 10, APPENDIX IV.

CLYONDELL WITNESS POINT).

H. TUBES SHALL BE ROLLED (77 2 2XWALL RED)D
AFTER WELDING AND TESTING IS COMPLETE. TUBE
END WELDS SHALL BE DYE PENETRANT EXAMINED.
ALL INDICATIONS W/ MAJOR DIMENSIONING
GREATER THAN 1/32° ARE UNACCEPTABLE.
CLYDNDELL WITNESS POINT)

1. PROVIDE TUBE EXPANSION CHARTS  INDICATING
THE TUBE NUMBER, THE  MEASURED TUBE L1DB.
(FXPANDFT ANT UNFYXPANDEDY AND Cal CULAYED
PERCENT  WALL REDUCTIDN FOR A MINIMUM Df SX%
RANDDM SAMPLE UOF TUBES PER TUBESHEET,

19°'-1% 7/8* FACE TO FACE OF TUBESHEETS

C 6 ) SPACES & 29 /2" =14"-9°

28 11/16°

2 9/16¢°

IMP. R 3
174 X 8° 0O.D.

CF.W. TO SPACERS

SEE SHT. _5_ FOR FIT UP.

CMAINTAIND

11 5/16°
L— 0 € e ToP

J. HYDRO-TEST (LYDNDELL WITNESS POINT)

TUBES STRENGTH WELD
SEE SHT #2 FOR WPRS.
TYP)

ELEVATION VIEW

| s N
f ] i
K10, a-4 é l é Py IQ
I, i
] CS” B- B-1 é

TUBE PROJECTION

116 YD

Yorves

CUSTOMER: EGUISTAR CHEMICALS, LP 3/4" ILD. SPACERS @ e’ e 1 rRODS
PLANT: BMO (GLYCOLT) e e T
ITEMNO.: E-1530 MKQTY] LENGTH lMKDTY LENGTH RTY] LENGTH
— l_. RS 33333:2;;977 6128 L6 N
P.0. 5O.: - " -~
] ol EQUIP. SAPS: 10202806 3 | 58 3/'15 3 | 14-11 172
SERVICE:  GLYCOL 1 FIRST EFFECT REBOILER C)1e 29
g} s 172 K1Y
X 1/16° (MIND FILLET WELD HEIGHT, 2 P
¢ =
1/16° x 45°
! Yo SToE METALFORMS, INC.
. > 716°
A - P.O. BOX 20118
BEAUMONT, TEXAS 77720
TITLE BUNDLE DETAIL
REV. REVISION DESCRIPTION BY | CHK I DATE ™5 1a/07 | va l1oriaser b Lizriesoz] ex henseal 1mns

© BBEMHIA




SHOP INSPECTOR 12/18/2007

O o)
¢
180° 180°
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CUSTOMER: EQUISTAR CHEMICALS, LP

ALl BAFFLES 29 13/16" QO.D. PLANT: BUO (GLyCOL1)

ITEMNO.:  E-1530
EQUIP TAGY: 2308021

NOTES: P0.NO.: 4400839977
1. ALL BAFFLES VIEWED FROM VIEW ‘S-5%, (SEE BUNDLE DRAWING) EQUIP. S,4Py: 10202806
2. 250 RMS (MIND FINISH REQ'D. ON BAFFLE D.D. SERVICE:  GLYCOL 1 FIRST EFFECT REBOILER

METALFORMS, INC.
p.0. BOX 20118
BEAUMONT, TEXAS 77720
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SHOP INSPECTOR 12/18/2007

2 9/16° 2 5/16° NOTE:
1/16" 1 17167 3 - STENCIL ON STATIONARY TUBESHEET %9 O.D.
1.1/16° (JE - 778" § HOLES :ENTAEZ'EFT?SS INC, JOB #:17315
o vZan n Tl | l w4 D :ER ITEM #1E-1530
37674 316
SEE DTL. “A° |1 H
<TYP> — - T T
_ 1l "y [ 0
if X ) A ]
T ‘]
E,:\ gz
gl < < g ala
ala a al al a| a
1z R EEE
270 35 4 - ~ - 4H-a o 3 S 27
e Y Lr L R R i
by by TIE RODS TO BE LOCATED
' & t “ ' IN THIS TUBESHEET (F.S)
3 ot
@il 2@
« w3
I | - ol |
B >_ it "‘V \~ i S
i i 11/16°
l l 1/8”
180 2 sne°
180°
e ONNEL DS, 172 2 .
TRUE ORIENTATION l | B CHANNEL SIDF
| ; TRUE ORIENTATION
13/16° 1/16° X 45° 1747 | e
g [ /TUBE SIDE RAD. ®| | CUSTOMER: EQUISTAR CHEMICALS, LP
w »
w /4% 3 ) prant: BMO (GLYCOL1)
7} /8" > (19-DRILL & YAP FOR ONE > s ITEM NO:  E-1530
o 1 1/4° NP.T. VENT W/PLUG . EQUIP TAGH: 2308021
3 - SEE END VIEW FOR g PO, NO: 4400833977
‘%‘ N 5,_2_, TRUE ORIENTATION DETAIL “A° = EQUIP. S4PY: 10202806
. §._§ = 30° & SERVICE:  GLYCOL 1 FIRST EFFECT AEBOILER
W = o
W Lad )
i i [} T = METALFORMS, INC.
x e L -
z ‘ [ive4 pP.0. BOX 20118 g
1/8° 2 7/16° %
1 ROLL AREA » BEAUMONT, TEXAS 77720 g
F=
T H ETA TITLE TYBESHEET DETAILS =
JUBE MOLE DFTAIL FOR WELDED TUBES | REV. REVISION DESCRIPTION BY | cHK | paTE T e 1©




SHOP INSPECTOR 12/18/2007
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SHOP INSPECTOR 12/18/2007
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ALL WELDS TO BE C.W.

Oy s \O
(U] |8
PART METALFORMS, INC.
W CERTIFIED BW CHEEK, TEXAS
RT-3 S
SHELL SIDE TUBE SIDE
INCERUALl 320 PSIAT 470 °F | 133 pSIAT 400 °F
extennaLl — PSIAT - F| -  PSIAT -- °F ﬂv\\/
MIN.OMT| -20 °*FAT 320 PSI| -- ©°FAT -- Ps b (-/7/
TEST | 480 PSINEW --  PSINEW ﬁﬁ 8
MFG S.N. 17315 YEAR BUILT 2008 I 2- 2071
P.O.NO. 4400839977 ITEM NO. E-1530
DO NOT START-UP OR RUN TUBESIDE W/O SHELLSIDE

O\ SHELL&BUNDLE: EQ. SAP/TAG#: 10202806/2308021 /'o

CAUTION:

THE CODE REQUIRED PRESSURES AND TEMPERATURES
MARKED ON THE HEAT EXCHANGER RELATE TO THE
BASIC DESIGN CONDITIONS. THE HEAT EXCHANGER
DESIGN HAS BEEN EVALUATED FOR SPECIFIC
OPERATING CONDITIONS AND SHALL BE RE-EVALUATED
BEFORE IT IS OPERATED AT DIFFERENT CONDITIONS.

D

CUSTOMER: EOUISTAR CHEMICALS, LP

PLANT: 84O (GLYCOL1)

ITEM NO.:  E-1530
EQUIP TAGK: 2308021

£.0, NO.: 4400839977

METALFORMS, INC.
P.O. BOX 20118
BEAUMONT, TEXAS 77720
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EQUIP. SAPY: 10202806

SERVICE: GLYCOL 1 FIRST EFFECT REBOILER
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SHOP INSPECTOR 12/18/2007
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