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JOB# /747

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:__ 4400856 322

PLANT LOCATION: 2570 Gu/f Srazes AA,
géduntaufl. T (1A 7776

EQUIPMENT NAME:  Lear CHavwe/

ITEM NUMBER: £ -/53¢

FABRICATION SHOP ORDER/SERIAL NUMBER: /70

NATIONAL BOARD NUMBER: /V//?

CODE OF CONSTRUCTION: ASME SEC VIl DIV.1 _A907 & TEMA____

INSPECTOR’S SIGNATURE OF ACCEPTANCE:M
/4

# //OV"




FORM U-2 MANUFACTURER'S PARTIAL DATA REPORT
A Part of a Pressure Vessel Fabricated by One Manufacturer for Another Manufacturer
As Required by the Provisions of the ASME Code Rules, Section VIl Division 1

1. Manufactured and certified by Metalforms, Inc,, 160 Garth Road, Cheek, TX 77705
{Nsme and sddress of Manutacturer)
2. Manufactured for Equistar Chemicals LP, 3510 Gulf States Road, Beaumont, TX 77704
' {Nsme and sddress of Purcheser)
3. Location of instaliation Equistar Chemicals LP, 3510 Guif States Road, Beaumont, TX 77704
{Name and address)
4. Type: Channel 17410 e
[Description of vessel part {shell, two-plece head, ubs bundlel) {Mfr's serist No.} {CRN)
17410 Metalforms, inc. 2008
[Nat'l. 8d. No.) {Deawing No.} 101awing prepared byl (Year built)
5. ASME Codea, Section VIil, Div, 1 2007 e
[Editlon snd Addands (date)] {Code Cass No.) [Spacial Service par UG-120{4)|
ltems 6-11 incl. to be completed for single wall vessels, jackets of jacketad vassals, shell of heat exchangers, or chamber of multichamber vessels.
6. Shell (a) No. of coursels): ... {b} Overall length (ft & in): — "
Coursals) Material Thickness Long. Joint {Cat. A) Circum. Joint (Cat. A, B& C) Heat Treatment !

No. | Diamater, in. | Length {ft & in.} | Spec/Grade or Type | Nom. | Corr. | Type | Full, Spot, None | Eff. | Type | Full, Spot, None | Eff. | Temp. Tnmei

7. Heads: {8} e T o - e
iMet') Spec. No., Grade or Type} (H.T. — Time & Temp.} {Mut‘l Spec. No., Grade or Typs) (H.Y, = Time & Temp.)
Location {Top, Thickness Radiug Elliptical Conical Hemispherical Flat Side to Pressure Category A ;
Bottom, Ends) { Min. | Corr. | Crown | Knuckle Ratio Apex Angle Radius Diameter | Convex | Concava | Typa | Full, Spot, Nona | Eff. |
-3 T O e o [ T e o S I L T ST e S
(1Y I L L T (O R S B A R TS C R IENNPCCTCE BENRTORI R BT B T R -.

If ramovable, bolts used (describe other fastening) e T
{Mat'i Spec. No., Grade, Size, No.}

8. Type of jacket — Jacketoclosure T
{Describe as ogee & wald, bar, etc)
if bar, give dimensions it bolted, describe or sketch.
9. MAWP oo o psi at max. temp. ..o T °F. Min. design metal temp., 27200 °F 8t i psi.
{intecnal} {external) {intermal} {externat)
10, Impacttest o at test temperature of “F.

lindicate yes or no and the componeni{s} impact tested}

11, Hydro., pneu,, or comb, test press. e Prooftest e 000

Items 12 and 13 to be completed for tube sections.

12, Tubesheet: . T e T e — e e e
{Stationary (Matl Spac, No.i| {Dis, In. (subject to prass}) {Nom. thk,, in.} {Corr. Allow.,, in.} {Attachment {weided or boltadt;
[Roating {Mat'l Spac, No.l} {Dia,, In} {Nom, thk., In.} {Corr, Allow,, in.} {Artachment}
13, Tubes: e T
{Mat'i Speo. No,, Grade or Typs)} {0.0,, in} {Nom. thi., In. or gaugs) {Number) [Type {Strraight or U)}
items 14-18 incl. to ba completed for inner chambers of jacketac vessels or channels of heat exchangers,
0 . '0.312°
14. Shell  (a) No, of courss(s) {b} Overall fength {ft & in.}: 20.312" FiH
Coursals) Matarial Thickness Long. Joint (Cat. A) Circum. Joint {Cat. A, B, & C) Heat Treatment
No. | Diameter, in. | Length [ft & in.) | SpecJ/Grades or Typs | Nom. | Corr, | Type | Full, Spot, None | Eff. | Type | Full, Spot, None | Eff. | Temp. | Time
............................................. 1 SPOT 85 e
...................................................................... 1
$




FORM U-2 (Back)

SA-516-70

: ) O ——
15. Heads: (a) Tt Spea No. Grade or Typel T, — Tim v & Tompd {Mat1 Spec. No., Grade or Type) (H.T. — Time & Temp.)
- i Cat A !
Location (Top, Thickness Radius Elliptical Conlcal Hamisphsrical Flat Side to Prassure egory 4
Bottom, Ends) | Min, | Corr. | Crown | Knuckle Ratlo Apex Angle Radius Diameter | Convex | Cancave | Type | Full, Spot, None | Eff. |
a) END 375N] - 27 5.1 P T - e YES | o) o | i
i
Y e T T R e E U S O it SO N vt ;
if removable, bolts used {describe other fastening) T
{Mat! Spec. No., Grade, Size, No)
16, MAWP T T psl at max. temp, — o °F, Min, design metal temp. .. Fat psi.
{intemnal} {external) {internal} {axternal)
17. Impact test No at test temperatue of e °F
lindicate yes of no and the componsntis) Impact tested]
18. Hydro., pneu., or comb. tast press. Hydro @ 200 psi Proof test —me T
19. Nozzles, inspaction, and safety valve openings:
Purpose Diametar Flange Material Nomle Thickness Reinforcement How Attached Location
{iniat, Outlst, Drain, etc.) No. of Size Type Nozzie Flangs Nom. Corr. Materlal Nozzle Flange {insp, Open.}
UNKNOWN 1 8'150# RFWN | sa106B| SA105 | 0.500 | ... Weid d Welded Channel
............................................................ :
............................................................ i
20. identitication of partis)
Name of Part Quaniity | Line No.| Mtr's. Idantification No Mfr's, Drawing No. CRN National Board No.| Year Built
........................................ !
21. Supports: Skirt No  pugs = 808 e Others e Attached i
. {Yas o no) {No.} iNo.} {Describe} {Whare and how}
22. Remarks: Designed by others

Forming in accordance with UCS-79(d) & UG-81

Customer ltem No = E-1530

CERTIFICATE OF SHOP/FIELD COMPLIANCE !
Wa certify that the statements mada in this report are correct and that ail details of material, construction, and workmanship of this pressure
vessel part conform to the ASME Cade for Pressure Vessals, Saction VIil, Division 1.

U Certificate of Authorization No. 18405 06/04/2010  ,

Date M Name

Expires

Metalforms, Inc.
{Manufacturer)

(RepleséAtative)

CERTIFICATI: OF SHOP/FIELD INSPECTION A

1

1

i

!

:

i
|, the und$rsagned, holding a valid commission Issued by the Nunonal Board of Boiler and Pressure Vessel Inspectors an/or the State or Province ‘
of and employed by of Hartford, CT ‘
!

!

i

[

|

hava inspected the pressure vessal part described in this Manufacturer's Data Report on {/7’12002’ P
and state that, ta the bast of my knowledge and belief, the Manufacturer has constructed this pressure vessel part in accordance with ASME Code,
Section VIII, Division 1. By signing this certificate neither the Irspector nor his employer makes any warranty, expressed or implied, concerning |
the pressure vessel part described in thigManufacturer’s’ Data Repft, Furthermore, neither the Inspector nor his employer shall be liable in any
manner for any personal injury or prop damage gne lo y kind arising from or connected with this inspection,

Date M Signed W[ 7? ?l

U (Natl Board (hcl, andorsement, State, Province and No.)

Commissions

(Aumorlud Ina tor)

1
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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.0. BOX 20118 \Rak /7 PRIMARY FAX (409) 842-1503
BEAUMONT, TEXAS 77720 4 ENGINEERING FAX (409) 842-0207

HYDROSTATIC TEST REPORT

|, John Hussey, a representative of Metalforms, Inc., do hereby certify that
a hydrostatic test was satisfactorily performed on the following:

Metalforms Job No: 17410

Test Date: Shell N/A Tube 4.7.08

Customer: Equistar Chemicals,LP

Purchase Order No.: 4400856922

ltem No.: E-1530

Pressure; Shell N/A Tube 200psi
Gauge No.: N/A #127
Calibration Date: N/A 2.18.08
Test Duration: N/A 1hr

Si ned: ‘ JOHNW.NUSSEY
ned Ay @ FEL

Title: QC Supervisor

Witnessed By: /ﬁ/@

/\\:*‘._5




7

GAUGE NO. : 2]

METALFORMS, INC.

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

P.O. BOX 20118
BEAUMONT, TEXAS 77720

PRIMARY FAX (409) 842-1503 e ot ’ BRIDGE CITY
ENGINEERING FAX (409) 842-0207 INC. (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.: A 723800

Instrument Type : Pie e

Range: A - ‘“/00

Manufacturer: L{S{L

% Scale As Found Left
0 < &

25 ;> /o0
50 ( 2¢co
75 > Zed
100 »1——‘\ & e

Comments: C;Afﬂp&w/

Calibration Performed By Metalforms, Inc.

Date: //'!//é‘/ﬁ? y

Signed: /”ZJ‘%/

MF-182




P. 0. BOX 20118

METALFORMS, INC.

160 GARTH ROAD — GARTH INDUSTRIAL PARK — BEAUMONT, TEXAS 77705

(409) B842-1626 ANSWERED 24 HOURS
E-MAIL ADDRESS: webmaster@metaiformsinc.com

PRIMARY FAX (409) 842-1503
BEAUMONT, TEXAS 77720 l ENGINEERING FAX (409) 842-0207
BRINELL HARDNESS READINGS
DATE: 42.0¢ Z/
JOBNO.. /7 4/¢ g CUSTOMER: é G lat A
PERFORMED BY: /J»%-g/
——DIA. OF DIA{OF BRINELL BRINELL HARDNESS OF
IMPRESSION IN | IMPRESSION IN | STANDARD MATERIAL
LOCATION BAR MATERIAL USED
G/ Z.b. 3.0 3.0 182 192’
o.D. 3.0 3§ ] 175
vt std | 2.9 2.9 [ 1 €2
| B 2-9 3 0 D ) 70
Z.b. | p9¢ 2.0 + )75

MF-203/REVISED 10/87




METALFORMS, INC.

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

P.O. BOX 20118
BEAUMONT, TEXAS 77720

PRIMARY FAX (409) 842-1503
ENGINEERING FAX (409) 842-0207

BRIDGE OITY
(409) 735-2851

Y7 . Roop

The average chloride level found as per HACH Company Chloride Test Kit Model
8-P for the Z)&¥ of Y- 7-200% was 4% mg/L (ppm).

Sincerely,




METALFORMS, INC.

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

P.O. BOX 20118
BEAUMONT, TEXAS 77720

PRIMARY FAX (409) 842-1503
ENGINEERING FAX (409) 842-0207

LIQUID PENETRANT TEST INSPECTION REPORT

Client : Equistar Chemicals,LP Date:  3.28.08

Time: day
P.O# 4400856922 Job#: 17410
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-105-N Lo Gl R — Lighting: _Dorcy

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

Examination of: Back of flange surface and outer surface of hub

FLG# 5

RESULTS OF INSPECTION:

ACCEPTABLE

Customer Inspector:

Authorized Inspector:

Metalforms PT-Level II:

JOHN W, HUSSEY
- LA oW 08020091
°/‘K/’“{‘7 0Ct  EXP.02/00




, ' '
CUSTOMER M W
4 .

METALFORMS, INC

P.0. BOX 20118

BEAUMONT. TX 77720

RADIOGRAPHIC PROCEDURE NO, V-57-7 -

METALFORNMS

DATE 9-2-08 PART NO ' -
SERIAL NO. /7470 CODESPEC.  Am~ ek WIT fhv. [ -UW -5 _
SUBASSEMBLY | SERIALNO | MATERIAL | THICK- TYPE WELD TYPE EXPOSURE NO OF
. NESS y s e EXPOSURES
Hoodd 77770 Zs 1 3g BB gl (T / _
| ) ' I
| RADIOGRAPHIC TECHIQUE . U
CURIES |-ISOTOPE |[FOCAL| TIME | PENETRA- | VIEW |F. DIST TO| SOURCE | FILM SET UP TECHNIQUE POSITION
SPOT METER SOURCE |TO OBJECT| TYPE 3 A
25 [ R/ L 1ef Hm]Asmeas /-2 | js " [ 1955 | Fuaso Z -
FILM USED 3-1/2X 10 412X 17 Ca-12x19/ _ . -
CRACKS PORO SET uv
SITY )
z p '
rd 6} ) e oW
’ ég ;‘5 %Epg alg REMARKS
: &) = =t
SEAM ‘:552&%‘3%2%5 215
Olrzlitlwl=ISIalo wio & ol S
WELD Z § gl2i<1z|2/0 &0 @ = 8
numBer |3 EIS|Z|R(S|2|2 B2 2] |3
i G- v s 4%&(&1{{1
I,
!
|
CUSTOMER INSPECTOR DATE
AUTHORIZED mspscm@ = %7‘2 DATE A~7-0&
RT-LEVELTI /i

DATE 4-2.0F METALFORMS JOB ORDER. /750




SHOP INSPECTOR  02/27/08

NDE LEGENDS
NO: DESCRPITION
A RT
B 1007 ULTRASONIC TEST
c MT TEST
D PT TEST
E BHN
F VISUAL EXAMINATION
G WFMPT TEST
H AFTER STRESS NDE
1 SOAP & AIR TEST
J HELIUM TEST
K
L
M
N
o
P
REV. REVISION DESCRIPTION BY CHK | DATE
— METALFORMS, INC.
cA P.O. BOX 20118
N BEAUMONT, TEXAS 77720
:: ASSERRLY THLE' CHANNELSIDE NDE MAP
REV.| MK REQUIRED NDE COMPLETED NDE REV. MX REQUIRED NDE COMPLETED NDE DUNABATE: ~ — JCHK. /22'/08 v';t'/az}oa v'ae./ - L

© NDESK!




SHOP INSPECTOR  02/27/08

STAMP: DO
CHK.BY: >
DATE: HS-D 0K
—
STAMPs oo
STAMPI CHKBY| - 2,
CHKBY:| 2, ~ U DATE: ‘/—'&
DATE L2-00 & BON
STAMP: —
CHKEY:
DATE:
Y. 200

REV., REVISION DESCRIPTION BY | CHK | DATE

METALFORMS, INC.

P.O. BOX 20118

BEAUMONT, TEXAS 77720

© WMBLK

ASSEMBLY LUGS = |

8 STAMP | CHK.BY | DATE STAMP| CHK.BY | DATE STAMP | CHK.BY | DATE




SHOP INSPECTOR  02/27/08

NDE LEGENDS

NO: DESCRPITION

RT— 3

100% ULTRASONIC TEST

MT TEST
i

PT TEST

BHN

VISUAL EXAMINATION

WFMPT TEST

AFTER STRESS NDE

Ty M iMm| e|Oiw >

SOAP & AIR TEST

| -

HELIUM TEST

v Z|IX|IC|R

(17 ThAckpess

REV, REVISION DESCRIPTION BY | CHK |DATE

METALFORMS, INC.

CB

P.0O.-BOX 20118

z

f

f

7 BEAUMONT, TEXAS 77720
Z £
A £ AE_F

EAF ALY
NRINRRR

© NDESK!

ASSERECY | F F TITLE' cHANNELSIDE NDE MAP
MK

" REQUIRED NDE 7 COMPLETED NDE REV. REQUIRED NDE COMPLETED NDE v

W, ] J g V. ] SHT.
R /21708 | MS {2/22/08 (WKL 2/08 | LAV _[P/26/08 17410 SK2




SHOP INSPECTOR  02/27/08

&
weatm ADTT
PLATE CODE:
FOREMAN
DATE: 3~/2-CR
PIPE coper XA 3 {
FOREMAN: 3¢ HEATH  LEMGIEF2D
DATE: 3-11-08 = FOREMAN: i
/ DATE:
)
gll
~ =
K5)
METALFORMS, INC.
P.O. BOX 20118 T
BEAUMONT, TEXAS 77720 g
TITLE'MATERIAL TRACEABILITY MAP (CHANNELD =
REV. REVISION DESCRIPTION BY | cHK | DATE |p }ne ol PP [y - 722/08 1©




METALFORMS, INC, INSPECTION & TESTING PLAN
FRONT SHEET

PLAN LIST No. QCP-2001 Sheet No. 0 OF 3 | Revision No. 0
P/ORDER No. 4400856922

Requisition No. JOB No. 17410

VENDOR: Metalforms, Inc., Beaumont, TX
SUBCONTRACTOR:
PROJECT/ITEM DETAILS: FIRST EFFECT REBOILER
JOB DESCRIPTION/SCOPE:

Fabricate, construct, inspect and test One(1) B Type Channel in accordance with ASME
Code Section VIlI, Div.1, 2007, TEMA Standards, Class B, latest edition,
Lyondell Engineering Specification & Metalforms, Inc. Quality Assurance Manual.

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, AP1660, QAPO70, 1S123, & 1S601.

Customer: Equistar Chemicals, L.P.
Location: Beaumont, TX PD Glycol
ltem #: E-1530
P.O. # 4400856922
Service: First Effect Reboiler
Mi Job# 17410
Equip. #: 23-08-021
DRAWINGS:
KEY: S =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 2/26/2008 KL




Check matenals against cerhﬁed matenal test
reports and design requirements.

1,3, 4 (6. 3)(d)(e) 6(3627) 8(3 0),

SPECIFICATIONS

SRYSY

14, UG4, UG77, UG90, UGS3, UGS4

METALFORMS | INSPECTION & TESTING ltem # E-1530
INC. QCP-2001 JOB No.17410 P/ORDER No. 4400856922
TIVIT RELEVANT PROCEDURES/ VENDOR : CUST. VERIFYING
AC M:EIfomws, inc. SIGN REP. SIGN DOCUMENT

and oeruf cation documentauon

2.2 Check material test reports for all materials. 1,4 (6.3%(d) (7.1.5)(e), 6 (3.6.2.7)

2.3 Check welding procedure specifications and 1,4(6.2.2),5(6.2.2) (9.5.6.2)(3.5.6.3), 10
supporting procedure qualification records
prior to fabrication for approval.

2.4 Check welder performance qualification 1, 4(1C.1.5)(a), 5(3.2.3)(2.5.6.2)(9.5.6.3).10
records for approval prior to fabrication start.

2.5 Check N.D.E. procedures and technician 1,3,5(8.5.6.3), 6 (7.4.2) (7.4.17},
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)
286 Check hydrostatic pressure gauge calibration 1, 3,6 (3.6.2.6), 11 (4.4) (5.3.3-5), UG102

Check channel cover heat number 5tamplng

1 3, 4(5 3)(d), 6 (3.6.2.7), UG77 UG93

JOB DESCRIPTION/SCOPE:

B TYPE CHAN. ONLY

PLAN No. QCP-2001

1.D. for traceability. UGs4
8.2 Check channel cover for roundness and 2__ . 3,6(6.1.1), UG8O H
dimensional folerance before welding.
8.3 Check circumferential weld joint preparations 2__,3,10(7.1-2) (7.5), UG8O H %
and fit up. .
17/
G' [ (Body flange-to-Bottom Head) H /41
8.4 Check welding consumables. 1,2 _,3,10(6.16) (6.16.1-3), WPS, UGS S %
IBHT No.

1/3

REV. 0




prior to cutting openings.

METALFORMS INSPECTION & TESTING Item # E-1530
INC. QCP-2001 JOB No0.17410 P/ORDER No. 4400856922
ACTIVITY RELEVANT PROCEDURES/ VENDOR SIGN CUST. SIGN VERIFYING
SPECIFICATIONS Metaiforms, inc. REP. DOCUMENT
8.5 Surveillance during welding. 1, 5(9.5.6.3), 6 (7.4.5-7) (7.4.11) S
(7.4.17)(7.4.20-21)(7.6), 8(3.0), 11(56.2.14)
(5.5.1), 12(5.2.1}(5.3.1), WPS
8.6 Check completed circumferential weld seam 1, 11 (5.5.1) S /—
welder |.D. stamping.
8.7 Check NDE results completed circumferential 4 (10.2) H.R 4
weld joints. //ﬂ/
G' I' (Body flange-to-Bottom Head) S //4
88 Check orientation of inlet/outlet nozzles 2__ .8(6.1.1)

89 Check nozzle weld joint preparations and fit ups. 1,2 ,10 (7.1-2) (7.5) H
Nozzle' [* () H /4
J
Coupling '¢/* () H %
J/
Coupling €2 () H )
8.10 Check welding consumabies. 1, 3, 10 (6.16) (6.16.1-3), WPS, UGS HR /%
8.11 Surveillance during welding. 1,5(9.5.6.3), 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) (6.3.1), WPS
8.12 Check completed nozzle-to-channel welds for 1, 3, 11 (5.5.1), UW29 (C), UW37 (F) S
welder 1.D. stamping and overall workmanship
quality.
y
Nozzle' /' () /{

Coupling €/ * ()

Coupling €& ()
SnadnsSpectionzsa s gy

Check vessel for final dimensions, overall
workmanship quality, and cleanliness prior to
final closure of exchanger and hydrostatic
pressure testing.

1,3,7. 8(3.0), UGS7

JOB DESCRIPTION/SCOPE: B TYPE CHAN. ONLY

PLAN No. QCP-2001

SHT No. 2/3

REV.




METALFORMS INSPECTION & TESTING item # E-1530

INC. QCP-2001 JOB No.17410 P/ORDER No. 4400856922
ACTIVITY RELEVANT PROCEDURES/ VENDOR SIGN CUST. SIGN VERIFYING

SPECIFICATIONS Metalforms, inc. REP. DOCUMENT

1, 4(1034) 5(1034) e(;/75

Cheok test water punty

Alloys only - Chloride content not to exceed

50 ppm.
122 Check test water temperature. 1, 6 (7.7.2), Hydrostatic Test Pressure H
12.3 Tube bundle air under water bubble test. 2 . Eng. Spec. H
12.4 Check hydrostatic test pressure and charting. 1. 3. 4(10.3). 5{10.3.3){(10.3.5) H

Ac0 Tube Side - psig M H

125 Verify pressure gauge test range and 1, 3,6 (3.6.2.6), 11 (4.4) (5.3.3-5),

calibration. Range 1.5 - 4.0 times press. UG102 (B) (C)

callbra‘uon annually

13.0% meplaterStampingandiReports: e
13.1 Verify nameplate stamping and manufacturer's 1,3,6(1.3),6 (3. 2 10.8), H

UG1 15 through UG120

data report for conformanoe
141 Check external shell and surfaoes for 9, SSPC Std's, NACE H

cleanliness and preparation after sandblasting

and before painting.
Cheek pamt coats for conformance

14.2

15.1 Check PWHT, purchase order number, plant 2 ____notes, 4 (11.2)(11), 6 (9.1-3) H

record number, and weight stenciling check

approxmate center of grawty

16.1 Check shlpping preparations for conformance 2 __ notes, 4(11 0), 5(11.0), 6 (8.0) (8. O) H
with PCi# 4400856922 8(3.7),13(7.0)

JOB DESCRIPTION/SCOPE: B TYPE CHAN. ONLY PLAN No. QCP-2001 HT No. 313 REV.




02/26/2008  15:50:47 BILL OF MATERIAL ITEM 1 THROUGH 14
RV| MK PART QTY | ONE (1) REQUIRED DESCRIPTION OF ONE (1) NOTE MATERIAL VENDOR P.O
1|BTM.CHAN. BODY FLG. 1 |FORGE TO FIN. : 35 1/8" OD X 30" ID X 3 7/16" TK. 12 SA-105-N N%
2|BTM. CHAN. COVER 1 {2:1 ELLIP. HD. : 30" ID X 3/8" NOM. TK. w/ 2" SF 1,23 SA-516-70 \/
(9 7/8" OAL) w/ 22 1/2° BOS & 1/16" LAND
1 | 3|NOZ. Tt FLANGE 1 |8"-150# RF-WN w/ X-HVY. BORE 1.2,4 SA-105 V4
4|NOZ. T NECK 18" X-HVY. (0.5* W.) PIPE X 10" LG. (BOS/SQ) 12 SA-106-B N
5|COUPLINGS Ct & C2 2 |3/4"-6000# FULL CLPG. w/ PLUG 12 SA-105 V%
| 6|ASSEMBLY LUG 12" TK. X 412" X 4 12" SA-36 v
1 | 7|JACKSCREWS 2 |3/4" DIA. (10-TPI) X 2 1/4" LG H.H. CAP SCREW C/STL. V4
8| TEST COVER 1|1 174" TK. X 35 118" B.O.D. SA-516-70 N4
9|TEST RING 1 [3/4” SQ. BAR X 9-0" STR. LG. [ROLL TO 30 3/4" LD.] SA-36 N
10| TEST GASKET 1 {1/8" TK. X 32 1/4~ 0.D. X 31 1/4" LD. [RING] SOFT STEELDINAF |/
11|TEST STUDS 32 |3/4" DIA (10 TPI) X 7" LG. W/ (2) HH NUTS EA. SA-193-B7/SA-194-2H |/
12{NAME PLATE 1 [METALFORMS STANDARD SA-240-302 N4
13|NAME PLATE BRK'T 114" TK. X3"X 612" SA-36 4
14|NAME PLATE BRK'T 1| TR 412X 6 172 SA-36 N4
Al
1. MTR'S REQUIRED, JoB #|17410 SHEET, 6
2. FROM LYONDELL/EQUISTAR AML ONLY.
N| 3. PER UCS-79 & UG-81. CUST. | EQUISTAR CHEMICALS, LP
o 4. NOZZLE TO HAVE 125 RMS FACING.
; ITEM # £-1530
E PO NO/ 4400856922
S EQUIP | # 23-08-021 REV.#3&7 02/26/08 L
PLANT| BEAUMONT PD GLYCOL RV DESCRIPTION DATE | B
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OKLAHOMA FORGE, INC.

. . OPEN DIE FORGINGS
Certification of Analysis and Tests

| FORINVOICE

lNumber: 108 - 51729
3/25/08

Date:

Toll Free (866)909-5553

Local (918)446-5553FAX (918)446-4150

Web Site ~ www.oklahomaforge.com

e:Malil ~ sales@okiahomaforge.com

P.O. Box 701500
Tulsa, Oklahoma 74170-1500

Sold To

METALEORMS
P.0. BOX 20118

Y.

88459

BEAUMONT, TX 77720 v\ JEFF GRIFFIN
USA ‘Dated| 2/25/08
Line CoL o ..PART DESCRIPTION Quantity
Mo I Vour Part Namber |  Shop Order Number _ T '
e  Supplier
‘.
/. R .
{1 117410 v 108-39127-01 [RING Y A35.125 0D x 30.000 ID x 3.437 TH 1)+
YA, MACSTEEL /  |4M64728 ¥ SA105-04 NORMALIZED
c /M Ve Vs Vs Vni or Weu Mo v cb Al Pb Ce Other
.19 1.02 }.010 1.012 |.18 .08 .16 17 .02 015 ].002 |.025 .42 SN-.012
Yield LbiSqin )’-mll- Strength LhIqu Elong%in 2in Rad of Area% }rlnoll Rckﬂc Bond Test Graln Size Type l Temp Average #4 #2 H3
50,000/ 74,000 33 A e s FINN | CVN | -50F | 40 [14 [40 .67
C Mn P S Si Ni Cr Cu Mo \Y Cb Al Pb Ce Other
Yisid LbiSq in Tensile Strangth Lb/Sqin Elong%in 2in Red of Area% Brinell |RekwiC | Bend Test Grain Size Typs Temp Average ] * K2 #3
i j
C Mn P ] Si Ni Cr Cu Mo \ Cb Al Pb Ce Other
Yisid Lb/Sq in Tenslie Strength Lb/Sqin Elong%in 2in Red of Area% Brinall | RekwiC | Bend Test Grain Size Typs Temp Average (3] #2 3
$ l I
1 |
c Mn P S Si Ni Cr Cu Mo Vv Cb Al Pb Ce Other i
1
Yiald Lb/Sq In Tensile Strength Lh/Sqin Elong%in 2in Red of Aren% Brinelt [Rekw! C | Band Tast Grain Size Typs Temp Averags #1 #2 #3
(] Mn P S Si Ni Cr Cu Mo \ Chb Al Pb Ce Other
Yisid Lb/Sq In Tensile Strength Lb/Sqin Elong%in 2in Red of Area% Brinell | Rckwi C | Bend Test Grain Size Typs Temp ‘ Average # #Z #3
4 \
Notes: W ) # { H Page 1 of 1
UT REPORT ATTACHED % #7 ‘eggq%_q /7410 pC/ /
3-27-02

1 CERTIFY THAT THERE IS A TRUE COPY OF THE ORIGINAL TEST SHEET NOW ON FILE AT THE OFFICE OF
OKLAHOMA FORGE, INC. AND THAT THIS MATERIAL WAS MANUFACTURED IN THE UNITED STATES OF AMERICA,

BY

Anneal by heating to 1450-1550 degrees
to 1650 dagrees F, Hold at 1650 degreaes F for one hour/inch o

for one hour/inch of thinnest section, Slow cool in furnace to 700 degrees F then alr Mby opening door. Normalize by heating
¢ thinnest section and air coo!, Solutlon Anneal by heating to 2000-2050 degrees F and Water quanching.




ADVANCED INSPECTION TECHNOLOGIES
P.O. Box 27726
Tulsa, Oklahoma 74149-0726
Phone: 918-584-4677

ULTRASONIC INSPECTION REPORT

CUSTOMER DATA
oKlohoma Focqe

NAME

Tulsg

ADDRESS

2965

PURCHASE ORDER

ATTENTION

TuesS patr 3 ~35-08

DAY

INSPECTION DESCRIPTION: WELD
LAMINAR REFLECTOR &

PIPE
OTHER

APPLICABLE coDE: _ASME Sec T/ ot 33 SA-388

EQUIPMENT MANUFACTURER: ___.o0QNOTe ST
MODEL NUMBER: SH‘Q SCOV\ a"/o SERIAL NUMBER: Too/ 2
TRANSDUCERS: LONGITUDINAL  MHz 1) 1. Q /2)
SIZE 1) K /2)
SINGLE DUAL
ANGLE 1) _ 72 /2)
SHEAR: MHz 1) ¢ /2)
SIZE 1) /2)
SURFACE: MHZ 1) /2)
SIZE 1) /2)
CALIBRATION: LONGITUDINAL - REFERENCE LEVEL ___ 40 (db) SCANNING LEVEL ___&/4 (db)
SHEAR - BLOCK TYPE L X/ wPeJ
REFERENCE LEVEL _B( (db) SCANNING LEVEL _6 (db)

COUPLANT: CELLULOSE &~ _____GLYCERIN OIL WATER OTHER
SCANNING: CONTACT ___&~___IMMERSION MANUAL _____t~ AUTOMATIC
SPEED L8 pev-sec
100% OF SURFACE ______*~ GRID OR SPOT (SIZE)
SURFACE - INSIDE OUTSIDE __ ¢~ _
VERTICLE HORIZONTAL __ ¥~
DIRECTIONS - PARALLEL PERPENDICULAR OPPOSING __*—_
PART IDENTIFICATION:
SOH= 39]37- Ol
25,125 X 20,090 X R.437
/"\Ghbfc«’ f: A/OS
HT3E 4M (4738
RESULTS: WO RPelevent indications wrere Lound of (egeck.ble S;2€.
T % acceptuble oer Asp- 388
MILEAGE PERDIEM

TECHNICIAN H OU R
TECHNIC!AN
ASSISTANT:

ST OUR TRAVEL HOURS
LEVE
LEVEL

CUSTOMER REPRESENTATIVE

TOTAL TIME ___/@4___1‘_3




FORT WORTH F & D HEAD CO
P.O. BOX 79700
FORT WORTH, TEXAS 76179-0700

COVER SHEET

CUSTOMER CUSTOMERS P.O. NUMBER DATE
METAL FORMS 88458 ' 3/5/08

I . - = . o S
| CODE LETTER { QTY./ SIZE-OD. OR ID. |THICKNESS| PLATE MFG. | HEAT NUMBER [ SLAB NUMBER -
|

Cmr VAV i seNom Nucor | vaosdez LT 06
‘ ! ' ' ‘ i
|
|

| |
| !
:

s |

|
s |

! !
|

| |

| |

, |

I

|

‘ ' |

i (

i

i

f |
| | |
| ‘ : ;
] |
i |
O

?

COLD FORMED K]
MATERIAL: SA516-70 / /STYLE:2:1 ELLIPTICAL -

SF:
EVEL: 22 1/2 DEG OUTSIDE X! INSIDE BEVEL
DR:27.1" S
MIN LAND ICR5.18"

FORT WORTH F & D HEAD COMPANY CERTIFIES THAT HEADS MANUFACTURED FROM MATERIAL
PRESENTED BY THIS REPORT COMPLY WITH ASME CODE SECTION H & SECTION VIil, DIVISION I. ALL
EADS COMPLY V}I;FELL\J?SJQM) & UG-81 (a). NO SUBSEQUENT HEAT TREATMENT WAS PERFORMED.

770

Do STHSE
/7D
3-/D K

Catherine Silguero.
FORT WORTHF & DHEAD CO.

Tt Cham Covee Moo




NU:UR P.0.Box 273 . P‘ \4‘—%43

Winton, NC 27986 Mill Test Report ' NLUICOR .
PLATE MILL (252) 3563700 Page 1 L s our Naturer
Issuing Date : 11/22/2007 BA. No.: 182636 Load No. : 184482 Our Order No. : 58028/t Cust. Order No.:  B074
Vehicle No: LW 62014 Sold To: RANGER STEEL SERVICES LP Ship To: RANGER STEEL
Spacification : 0.3750" x 95,000 x 480.000" 1225 NORTH LOCP W, STE 650 €/0 KINDERMORTEX
‘ STM A516 70-06/ASME SAS516 70-90 PVQ 2007 Normalized Tests st HOUSTON,TX 77008 9840 CLINTON DRIVE
1650 F 30 min. minumum . ZONE 23 TRACK 415
HOUSTON,TX 77245
Miarking
[ Heatho , € ,Mn P s Si cu /N Cc Mo SbAz V. No T N Ca B Sn CEQ PCM |
7108262V 019V 1.04(/ 00117/ 0.009 \Afzs V024V 007V 008 V002V 0031 0.0041/0.001 U002/ 0.0018 0.0002 0.008  0.41 027 —_— A‘D
7108483 049 1.05 0014 0004 018 025 007 008 002 0037 0003 0001 0.001 0.0020 0.0001 0.008 0.41
. Tensile Test : Charpy Impacts
Piate Serial 3 tpsl) Elongstion Elongation ' [v4] o] (] o Min
No Pleces. Tons Dir, Yield Tansile Kin2® % in8* Dir. 1 shear 2 shaxr 3 shear Awe shear Shze Touvp  Ave,
7108492-03 2 490 T 56400 81,900 225
7108492-04 6 1470 T 56400 82,500 232
7108492-05 , 6 1470 T 56,800 82,400 23.0
710849208 6 1470 T 58500 /61,800 \/ 23.0
7108492-07 6 1470 T 61,600 81,100 24.0
7108492.08 3 735 T 52500 72,600 17.3 A —IT
7108492-03 2 480 T 42,300 76,200 , 17.8 .D
7108492-04 6 1470 T 45800 70,200 17.9
7108482-05 6 1470 T 45800 70,300 176
7108492-06 6 1470 T 48,800 73,200 253
710849207 & 1470 T 45300 70400 178 -
7103492-08 3 735 T 45700 70,500 175
710849301 5 1225 T 49,800 76,400 26.1
T 47800 71,400 243 N
v
Test P only, normefized 30 peor inch dﬂ\lckn‘“tﬂiSSOthsF.HoHSOmlnummhm; OVED
IO a0 10 Tty KHiad fns Orain Proctios Dy Elechic AIG Fumace. Weiding Of weid ropair was not pertormed on ts maierial, Wahuewmtmmdm&mmmbmﬂmmumtmh
Mercury has not been used in {he direct siactucing of this matsrial. Producad as confinuous cast ss-1ollad discretw plate. and operations perk < by the fal manutacturer are in compliance with the
menmmmmmmmcw=w(mm«(mm applcable spocificstiors.

Paam =G4 SIOMMAZ0}CUH NI Mar15)4(Vr103+ 5B f/‘p 4 . :
MenecmdmawhctumdthSA.lsosom-zooom(hZM)bystwMySymRoglwnr(ﬁosas.og) Peog*uz:yecnzmnut m43mphm, R 2 :
DiN 50042 3.1.8/EN 10204 3.1.6(2004), DIN EN 10204 3.4(2005) complant, For ABS grades only, Quallty Assumnce cactificate No. os-uuPOAdaz : 1126/2007 10:11:02 AM

[ _ Vo 14\SS%%
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LYNCO FLANGE & FITTING, INC.

X% 160 Southbelt Industrial Drive
% Houston, Texas 77047
PH. 713-433-0700 - FAX 713-433-8580
Emall; galpmall@gaiperti-am.com - P.O.BOX 926226
TESTICERTIFICATE N tozoq [INTERN/L OB - HOUSTON TX 77292-6226
L " 3.1B 080407
(_ ¥ CERTIRCATEN, * BATE VOUR F.0. BATE
001122/8 02/08/2008 | H-012808-S 01/30/2008
{TEM DESCRIF"/‘l”lON QUANTITY (B/P MATERIAL P HEAT N‘t,: [ 4
008/008 8" 150 WN RF XS  Al05 Bl F V' 30{B |ASTM A/SAL05N 03¢ TZK v A
009/009 6" 150 WN RF XS Al05 Bl F 55{B | ASTM A/SAL05N 03c 4461/02 B
025/025 4" 150 WN RF XS Al05 Bl F 50{B |AS™ A/SAL05N 03¢ 9854/02 C
029/029 4" 150 WN RF 120 Al05 Bl F 10]B |ASTM A/SA105N 03c 257032 D
. 4 Pl ’ - CHEMICAL MAU//Sls 7
c% M MNX”[Fsi % P% 4 5% 7] CR% 7 NM% TMORT| cU%’] V% SN% | AL% | NB% T % N % cBg FLY
A 0.2101 0.870{ 0.230{ 0.020]{ 0.018] 0.150]| 0.070{ 0.023{ 0.270} 0.003 0.002 0.41
A 1Cl 0.200{ 0.890] 0.210{ 0.023} 0.021| 0.160{ 0.080| 0.013] 0.260] 0.003 0.002 0.40
B8 0.170] 1.120{ 0.190{ 0.004{ 0.005] 0.110; 0.180f 0.049] 0.200} 0.001| 0.017 0.0001 0.00810.0001 0.41
B iC! 0.160] 1.100{ 0.210{ 0.007{ 0.002{ 0.120{ 0.170| 0.059{ 0.210{ 0.001} 0.017 0.0001 0.00810.0001 0.40
C 0.170{ 1.120{ 0.210; 0.003} 0.005{ 0.073{ 0.130| 0.040{ 0.200{ 0.009 0.02010.0010 0.0010 0.39
C|Cl 0.160f 1.140] 0.230{ 0.006{ 0.002] 0.083] 0.140{ 0.050{ 0.190{ 0.004 0.040(0.0010 0.0010 0.39
D 0.190! 0.880| 0.180} 0.014 0.014} 0.130] 0.080| 0.016} 0.280{ 0.002 0.0010 0.0010 0.39
D {C} 0.180{ 0.900{ 0,200{ 0.017} 0.017| 0.140} 0.090| 0.026) 0.290} 0.002 0.0010 0.0010 0.38
" Carbon Equivalent Long Formula © = GHECK ANALISYS
- MECHANICAL PROPERTIES
( TENSILE e . /' CHARPY TEST
# s T P ~TYPE TEMP. VALUES HB
Typg |@DIAMETER | AREA | LENGHT TEMP. TENSILE |7 YIELD 7| ELONG LREDUCT. panoness)
. mng. | mm. F pSI PSI * * P
AlS 12.50 122.70] 50.00 68 70,000 36,000 22.0 | 30.0 187
AlO 12.50 122.70f 50.00 68 78.183 47,4991 29.6 | 70.0 165
B S 12.50 122.70{ 50.00 68 70.000 36,000 | 22.0 | 30.0 187
B0 12.50 122.70] 50.00 68 78,663 47,527 | 26.4 69.6 160
CiS 12.50 122,701 50.00 68 70,000 36,000 | 22.0 30.0 187
Ci0 12.50 122.70f 50.00 68 77,522 46,6111 27.5 | 68.5 164
DS 12.50 122.70f 50.00 68 70,000 36,000 | 22.0 30.0 187
Do 12,50 122.701 50.00 68 78,436 47,686 | 28.0 | 69.0 165
NOTES : O ~ OBTAINED
S = STANDARD
¥ v “HEAT TREATMENTS GENERAL NOTES
A TNormalized at 900 dar.C for 1.172 h.-Cooling from 900 dgr.C in still air ROUGHNESS
A F =STOCK FINISH 125-250 microinch
B {Normalized at 900 dgr.C for 1 h.-Cooling from 900 dgr.C in still air
B
C |Normalized at 900 dgr.C for 1 h.-Cooling from 900 dgr.C in still air
C STANDARD
D |Normalized at 900 dgr.C for 1 h.-Cooling from 900 dgr.C in still air Bl = ASME B16.5
)
AY
‘OTES — . vy Vis
TE 2 LAM. Nace W-0175 /7 Z-ec ) /7 LD 73 nm - e
/4 o2 /S MNj
Voot SFLP T 5.l 08 yZ
1ADE MARK INT. INSPECT DATE N7, INSPECTOR
@ 02/08/2008 D.RUZICKA
SPECTION AUTHORITY
- - 2 t ;
v




v V &MSTAR Certified Test Report
Seamless Tubular Products 06/26/2007 02@7
p . /
CUSTOMER: ‘/IE PIPE St?Q/ DESC: SEAMLESS HOT ROLLED CUSTOMER ORDER NUMBER: 3890 AL
SLN: W50399 GRADE: fPI SL X42/B PSL 2 Rev. October 4, 2004 MILL ORDER NO: 81929
0D: ; 8.625 / WALL: 0.500 LBS/FT: 4343 PEB DRL LP W/Q NO:
COMMENT: Melted and Manufactured in the USA LOT NO:

is pipe is also manufactured to: ASTM A106B/C Rev.06 ASTM AS3B Rev.06 ASME SAl B/C Rev 04 ASME SA53B Rev.04 V&M Star's QA program meets the requ»remems of DIN EN 10204/Rev.2004 Type

.1. Satisfies NACE MR0103-2005.
MECHAN s LONGITUDINAL ‘
SPECIMEN CROSS SECTION STRENGTH KSI ELONGATION : ‘WHARDNESS' BW AVG
WIDTH(IN) THICK(IN) AREA(SQIN) UED IENSILE GAGE LENGTV " %ELONG G Daaes
1) 1.520 0.535 0.8181 50.7 719 2 - 36.5 NACE TEST: MROL75/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 o 0.0 gg:f:;ss
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: . AF:0 TF:0
HYDROSTATIC TEST (psi):3650 for a 5 second minimum DRIFT PLUG SIZE: INCHES L, Required CE Max of 0.43
CHEMICA) ALY ‘/ Ultrasopic Ins?mn Refer ce Standapd was a-test )omt/ with 10% JB-and OD Longitudinal and Trénsverse notches.
c v’ ™n f cu v Ni v ¢ . Mo~ sn Nb v Al ca B Ti N CE

HEAT 0.20 0.76  0.007  0.003 6.22 016  0.07 0.07 0.00 0008 0.001 0.001 0.039 0.0025 0,000F 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 0.00t 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 0007 0.001 0001 0039  0.0023 0.0001 0.001 0.0066 0.37
PRODUCT 3) 0.00 0.00  0.000 0.000 0.00 0.00 ©0.00 0.00 0.00 0.000 0.000 0.000 0.000  0.0000 0.0000 0.000  0.0000 0.00
PRODUCT4) ~  0.00 0.00  0.000 0.000 .00 0.00 -0.00 0.00 0.00 0000 0.000 ©0.000 0.000 0.0000  0.0000 ©0.000  0,0000 0.00
CHARPY IMPACT TESTING Notch: V , .

DIRECTION SIZE TEMP{Deg.F) FTLBS 1 FTLBS 2 FTLBS 3 AVG ' SHEAR1 SHEAR 2 SHEAR 3 AVG
TEST #1 TRANS FULL 32 36 44 56 45.00 30 30 30 30
TEST #2 . . ' 0 0 0 0.00 0 0 0
TEST #3 . : 0 ' 0 0 0.00 0 0 o

This material has been produced and tested in accordance with the requirements of apphcabie specifications unfess 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.
Vv & M STAR is not r&sponsuble for the inability of the material to meet specxﬁc applvcahons.

siowep: T MTE -0k 0.5 Pl ol
;:r;:; pPROV EJg:s DOLAlé 6/26/2007T|ﬂe: PRODUCT ’p 0 # ? 7 Q _75,., X/\/ 5 / M'LL TEST REPORTS

/// Cfor DIXIE PIPE SALES, LP
/&C L/. 8Wfﬂ/p€ \]77 Page 1of1




11-27-87 18:23 FROM-Lynco Flange 713-638-50835 T-849 FP@@3/@Q7 F-373

Bonney Forge - Mill Test Reports Page 1 of |

G BOMNEY FORKE

U.8, ROUTE 522 SOUTH

P.O. BOX 330

MOUNT UNION, PA 17086

(814) 5422548 (800) 345-7546
FAX (814) 542-9877 TELEX B10-240-8081

CERTIFIED MILL TEST REPORT

LYNCO FLANGE AND FITTING, INC. 11/00707
LOTNO. || CHEMIGAL ANALYSIS, PHYSIGAL PROPERTIES, REMARKS
3869 ¥'3/4% 6M A105 Coupling Threaded
2 A " . .
c {o.190|muf1.110]p [0.007]s [o0.021]51])0.220

N1 | 07020 er|o.630|molo. 010 fo.080]colo.002

Vv 0,000 [AL| 0,031 NB|0.013

CE(LONG FORMULA) = 0.390

¥

v - - -
T/8 79350 Y/5 50881 EL 33.000 RA 63.000

BRINELL, HARDNESS: 143

1. THE MATERIAL SUPPLIED MEETS THE REQUIREMENTS OF MACE MRO175-2002 AND MROIUI-

2005
\ '4./“'2. THE MATERIAL SUPPLIED WAS INSPECTED AND MANUFACTURED IN ACCORDANCE WITH EM DIN
/

10204 3.1.B.
3. CERTIFYING ASTM Al05-0% / ASME 5A105-04 EDITION

THIS DOCUMENT HAS BEEN BELECTRONICALLY SUBMITTED.

Copyright @ 1999 Bonney Forge - * - = © Wi

t ) LN
htne/anaras hammevfaree com/mtrfrannet ofm V4 4 /72
#s B lcpess Cl4c2

/C




!!“J.! - Metalforms, Inc.
160 Garth Road
Cheek, TX 77705

Welding Procedure Specificatlon (WPS)

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

Welding Process(cs)/ Typc(s) (I) SMAW / Mnmml (Z) SAW/ Machine

Joint Design (QW-402)

Weld Type:  Grogyeand fillet welds :
) JolntType R _ Root Opening Groove Angle Root Face Groove Radius
_Single-V groove | gouged & back welded . 0-5132" 42.5 Deg. -47.5D 0-1/8"

Fillet Welds: Al (QW-431.4). . . ...
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 THIS WPS

B'\se Metnls (QW—403)
P-No. | Thickness Range: 0.1875 in. to 1.5000 in.

to P-No, |

Flal posmon only with SAW

Prelieat (QW-406) S Postweld Heat Treatment (QW-407)
Minimum Preheat Temperature: °F PWHT Type: No PWHT will be performed
Maximum Interpass Temperature: _°F PWHT Temperature : " None °F

Preheat Mamtenance PWHT Holding Time: None

Initial dnd Interpass Cleamng Wlth wire: brush clean: l" both sides of weld joint.
Method of Back Gouging: When rcggg_rgg,_ggmd untit all defects are removed.

Minimum preheat fiust 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 J/in &

SAW - 70714 lin.
No recrushed slag will be used.

We cerlify that the statements in this specificalion are correct and in accordance gith the requirements of Section IX of the ASME Code.

Prepared By: 2/2'[7)/%3002 QC MANAGER
Ll

Accepted By: - QC Managér
£1(-]

C-WPSIX - C-WPW6.L1
£ i Form 1999 Rev, 0
¢ il




Metaitorms, Inc.

Welding Procedure Specificatlon (WPS)

WPS No.: A-4 Rev.No.: 5 Page 2 of 2
First Process: SMAW Type: Manual
Filler Metal (QW-404)
Weld Deposit Limits: 0.0000in.t0 0.2500in.  No Pass Greater Than %" Allowed -
AWS Classification: ) .. E7018  SFA Specification: 5.1 F-No.: 4
A-No. or Chemical Composition: L A N Filler Metal Trade Name: NR j
Positlon (QW-405) " Technique (QW-410)
Position of Joint: _All Positions (sce notes) Stringer or Weave Bead: Stringer bead
Weld Progression: v . Vettiealup | _ Peening None
Notes: ... Fuatpositiononly with SAW__ ' |
Electrical Characteristics (QW-409)
Current Type and Polarity: -~ DCEP (reverse) B
Max. Heat lnput (J/in): ~ _None
No peening done with this procedure,No retainers will be used.
No pass greater than 1/2" allowed.
No supplementary filler 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 impacl. .
No vertical uphill progression in case of impact,
Preheat to 175F if “T" > 1" and C > 0.3%; To 200F if T > [-1/4",
o o o First Process Welding Parameters
~Layer(sy | Filler Metal - Curremt : Travel Speed
and/or i AWS Size Type and Amperage Voltage Range
.. Pass(es) . Classification | __ (in.) Polarity Range Range (in/min)
_ . Any . E7018 . 1/8 DCEP (reverse) 130 23 4-8
_Any . E7018 17 sp2 DCEP (reverse) 130-220 22-25 3-8
Secoud Process: SAW Type: Machine
Filler Metal (QW-404) B
Weld Deposit Limits: 0.0000 in, to 1.2500 in, No Pass Greater Than 4" Allowed
AWS Classification: o EMI2K SFA Specification: 523 FNo:_ 6
A-No, or Chemical Composition: T T
Flux Trade Name: ) Lincoln860  ~ Flux Type: Neutral
Supplemental Filler Metal: None . e
Flux from Recrushed Slag: None ) e
Position (QW-405) Technlque (QW-410)
Position of Joinl: ... Flatonly Stringer or Weave Bead; Stringer bead
Notes: Flat position only with SAW Oscillation: None
Electrical Characteristics (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): None __ Multiple or Single Electrode(s): Single electrode
Electrode Spacing: N/A
Multiple / Single Pass (per side): Multipass
- ) Second Process Welding Paranieters
Layei(s) ) _ :.fi!!?‘.'.M??a!._.w.. Current Travel Speed
and/or AWS Size Type and Amperage Voltage Range
Pass(cs) Classification Lo Gind . Polarity, ' Range Range (in/min)
Any FIAZ-EMI12K 332 | DCEP (reverse) 405-495 25-31 12-15
Any F7A2-EM12K 5132 | _DCEP (reverse) 495-505 32-34 12-15

C-WPSIX-C-WPWE.LI
Form 1999 Rav. 0
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Metalforms, Inc. ~

160

Garth Road

Cheek, TX 77705
Procedure Quallfication Record (PQR)

PQR No.. A-4 WPS No.: Date: 12/7/1982 Page: 1012
Welding Process(es) / Type(s): (1) SMAW /Manual (2) SAW / Machine
Joints (QW-402)
Weld Type: Groove weld
Single-V groove ;
Backing: Back-gouged and back welded !
Root Opening: 1716 in. Root Face: ' 1/16 in,
Groove Angle: ___ 60 ° j _
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 GroupWNo.: 2 | Time: None . 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-EMI2K Trailing: (1 & 2) N/A o
Filler Metal F-No: ()4 (2)6 Backing: (1 & 2) N/A
V\,Ie'd Me.tal Analysls.A-No: (&2 ) Electrical Characteristies (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 Amps: (1) 130 (2) 500
Pass Greater Than 4": (1 & 2) No volts: (123 (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 ¥/in _(2) 70714 ¥/in
Flux Trade Name / Type: (2) Lincoln 860 / Neutral
Recrushed Slag: (2) None Technique (QW-410)
Travel Speed (in/min): (1)4-6  (2) 14
Posttions (QW-405) \ String/Weave Bead: (I & 2) Stringer bead
Position of.lmr‘xt: (1 &2) 1G - Fiat Oscillation: (1) N/A_(2) None e
Weld Progression: (1 & 2) N/A Mult./Single Pass (per side): (2) Multipass
Preheat (QW-406) Mult./Single Electrode: (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) 1-1/4"
Preheal Maintenance: None
(1) Peening was not used with this weld test.
No Pass > 172" 1, L

C-PQRIX-A-WPWE.I.Y
Form 1999 - Rev. 0




Metaltorms, Inc. -
Procedure Qualificatlon Record (PQR)

POR No.: A-4 - - Page: 20f2
Tenslle Test (QW-150)
Width Thickness Area Ultimate Total Ultlmate Stress Failure Type

Specimen No, (in.) (in.) (in?) Load (b)) - _(PSD) and Location

T-1 1.0000 0.7610 0.7610 60000 78843 Base metal
T-2 1.0000 0.7630 0.7630 59500 . 77981 Base metal
Gulded Bend Test (QW-160)

Figure Number and Type Result . Figure 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

| Toughness Test (QW-170) .

Test : Drop

Specimen Notch Notch Temp. . Impact Value Lateral Expansion Welght
Number Location Type {°F) (ft-1h) Shear % Mils Break

1 Weld metal "y . =20 . .38 . 20 .23 L

2 Weld metal A -20 42 20 28 -

3 Weld metal "V -20 65 - 30 47 -

| HAZ "y -20 23 50 17 -

2 HAZ "V -20 18 40 L 11 -

3 HAZ nyT 20 23 50 15 ‘ -

Hardness Test - Brinell hardness

. Readings
Location 1 2 3 4 5 6 1 8 9
SA-515-70 BM 169 172 168 S
SA-515-70 HAZ 174 168 174
Weld Metal 196 182 182

*¥ Laboratory test # for impact : 96518 - Je
lmipact test specimen size, 10 mm. X 10 mm.
Editorial Corrections on Feb. 26,2002. Added BM B}{N#‘s on Aug 19,2005
Welder's Name:  G.D.Droddy D: - Stamp: "A"
PQR was done and welding of ‘
coupon was witnessed by: Metalforms, Inc.
Tests Conducted By:  Soutwestern Laboratories ' _ TestID.: 2488Jn**

__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 I1X of the ASME Code. g[
Prepared By: / ZZaM/M 2/26/2002  QC Manager

Dute

C-PQRIX-A-WPW 6.1}
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- Metalforms,

160 Garth Rd.
WELDING PROCEDURE 8

Inc.
Cheek, TX 77705
PECIFICATION (WPS)

Date: 06/29/00

WPS No.: M-1 Date: 01/05/89 Revision No.: 9
Supporting PQRs: M-1

BASE METAL (QW-403, QW-405) JOINT (QW-402)

P No, 1 to P No.:1 Joint design Groove/Filflet (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.Vertigcal Up

Fillet Weld Size _ All (OW-451.4)

notes

notes ;Vextical down for root pass only

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 elow notes

All pass(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 / -

FILLER METALT(QW-4O4)

AWS clagsgification...... E7018 None

SFA Spec. No. & F' No.... SFA#: 5.1 FH#: _4 SFAi#: None Fit: -

A No. or Chem. Comp..... 1 None

Filler metal trade name. n/x None

SAW flux trade name/type N/A /= None /=

Elec./Wire size (in) 1/8 |__5/32 | - - | - | -

ELECTRICAL (QW-409)

Welding amperage range.._90-160 130-220 - - - -

Welding voltage range...__21-23: 22-23 - - = -

Travel speed (ipm)...... 4-9 4-9 - - - -

Max. Heat Input (J/in).. None None

Tungsten Type/Size...... N/A / - N/A _/ -

Current™ & Polarity...... DCEP (reverse) - - 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

Osgcillation............. = ._None None

Mult./Single electrode.. Single Electrode N/A

Other Technique Notes... None

Multiple or Single Pass (per side).
(n1)No peening will be done with this p

Multiple Pagses
rocedure.

sed,

. (n2YNo _pass greater than 1/2" will be u
(n3)Preheat to 175 Degq.F if T>1" & C>0.

30%; To 200 Deg.F if T> 1-1/4".

(n4)

(n5)No _backing rings, strips, or retain

erg will be used.

er welding.

(n6)No preheat maintenance required aft
(n7)Not used for group 2 materialg with

min. specified tensile > 70 ksi.

1




- WELDING PROCEDURE SPECIFICATION (WPS)

WPS No.: M-1 Date:

Page. 2 of 2

01/05/89 Revision No.: 9 Date: 06/29/00

JOINT (QW-402)

Single-V groove .
Backing gouged & back welded

See detail drawings also.

Double-V groove o
Backing gouged & back welded

Root Opening: 0 - 5/32" Root Opening: 0 - 5/32"¢
Groove Angle: 45 +/- 2 1/2 degrees Groove Angle: 45 +/- 2 1/2 degrees
Root Face 0 - 1/8" Root Face 0o - 1/g"
Single/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 SHALL TAKE PRECEDENCE OVER WELD JOINTS SHOWN IN THIS WPS.

- - - - - o e e e - - -~ - - ) - — - e - - - - - - - - P — - - -

See note (c) below.
See note (d) below.

Initial cleaning
Method of back gouging

(a) Preheating shall be applied in the same manner during thermal cutting,
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. . . . v

(d) Backside of the weld shall be gouged, ground, & then rewelded with SMAW

(groove welds only) ..

e

“le) - Minimum preheat shall be maintained during welding.

We certify .that the statements in this record are correct and -in accordance
IX and VIII

with the requirements of Section f the ASME Code.

Prepared By: ( 06/29/00 ) QC Manager




160 Garth Rd.

Inc.
Cheek, TX

Metalforme,
77705

Procedure Qualification Record (PQR)

PQR No.: M-1_ Date: 01/06/75 - -WPS No.: M-1 Rev 9

JOINT DESIGN (QW-402) BASE METAL (QW-403) .

- WELD JOINT CONFIGURATION Material form. Pipe / Tube
~-8ingle-V groove Material Spec. __SAP53-B

Back-gouged & back welded To .......o.... SA-53-B

Groove Angle 60 Degrees PNo. 1 = Gr._1 to P No. 1 = Gr._1

Root Opening 1/16 Inches Thickness (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.
Position of Joint 5G_ - Mult., PWHT temperature: None Degrees F.
Progression:Vertical Up PWHT Holding time (hxr): None
note: note:

All pass(es) None
Weld Process / type SMAW /' manual
GAS (QW-408) '
Shielding Gas / CFH..... N/A Y None /-
Trailing Gas / CFH..... N/A / - None / -
Backing=Gas = / CFH..... N/A -/ - None / -
FILLER METAL (QW-404)
AWS Classification...... ‘ E7018 None

.-8FA.Spec. No. & F No.... SFA#~ 5.1 Fit: _4 _ SFA#: _-None F#: _-

A No. or Chem. Comp..... 1 None
Filler Metal Trade Name. n/r
SAW Flux Trade Name/Type N/A /- None - / -
Weld Deposit 't' (in)... 0.8640 None
Elec./Wire Size (in).... 1/8 |__5/32 | - - l - l -
ELECTRICAL (QW-4009)
Amperage USED ..w....... 130 130 - - - -
Voltage USED .......... 23 23 - - - -
Travel Speed (ipm)...... 2-2.5 2-2.5 - - - -
Max. Heat Input (J/in).. None None
Tungsten Type & Size.. N/A - N/A/ -
Current Type/Polarity... DCEP. (reverse) 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 Electrode N/A
Other Technique Notes... None
Multiple or.Single Pass (per side).... Multiple Pagses

{(nl) Peening was not used wi

‘Eﬁ thig weld test.

(n2) No Pass > 1/2" was used.

n3) No preheat maintenance

after welding.

n4) No retainer was used. No backing sgtrips or rings used

qrease,;

(
(
(n5) Removed scale,

5)

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 (1b) (psi) and location
T-1 0.748 0.622 0.465 34700 74600 Buctile - BM
T-2 0.781 0.621 0.485 35400 73000 Ductile - BM
”
GUIDED BEND TEST (QW-160) o
Figure No. and Type Result Figure No. and Type Result
QW-462.2 Side bend Satisfactory| OQW-462.2 Side bend Satisfactory
|- QW-462.2 Side bend Satisfactory| QW-462.2 Side bend Satisfactory
TOUGHNESS TEST (QW-170)
Tegt Impact Lateral exp. Drop
Spec. Notch Notch Temp. Values . weight
No. Location Type (°F) - (ft-1bs) Shear % Mils break
None ‘
HARDNESS TEST - Brinell hardness
Base metal -1~ -2 - -3~ HAZ -1~ -2- -3- WM -1 -2~ -3~
SA-53-B o174 174 174 @i 191 186 168
—| (Heat Affected Zone=HAZ, Weld Metal=wM) ||
Notes: Editorial corrections only on October 02, 2000.
Stamp: - Welder's Name: RICKIE BROWN ID: 450-02-4083
Tests conducted by: Southwestern Labs  Laboratory Test No: 2445%
PQR was done & welding of coupon was witnessed by Metalformg, Inc.

We certify rhat 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.

Certified by:

( 01/02/97 ) QC Manager




"Metalforms, Inc,
60 Garth .
Clhcck, a"g( };;;gs ' » ' @C 0 PY

.Welding Procedure Specification (WPS)

WPS No.: M-21-N Date: 11/15/2000  Rev.No.: 9 Date: 2/25/2002 Page | of 2
Supporting PQR(s): _M-21-N

Welding Process(es) / Type(s): _(1) FCAW / Semiautomatic

Joint Design (QW-402)

Weld Type: Groove and fillet welds
Joint Type Backing Root Opening Groove Angle Root Face Groove Radius
Single-V groove Gouged & back welded 0-1/8" 45 +/-2 1/2 Deg. 0-1/8"
Double-bevel groove Gouged & back welded 0-1/8" 45 +/-2 1/2 Deg.~ 0-1/8"

Fillet Welds: All (QW-451.4)
Retainers: None

See note (d) on page 2.
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 IN THIS WPS.

¥

Base Metals (QW-403)

P-No. | . Thickness Range: 0.1875 in. to 1,0000 in.
to P-No, | S
_ | Preheat (QW-406) S g Postweld Heat Treatment (QW-407)
‘| Minimum Preheat Temperature: 50 °F PWHT Type: No PWHT will be perforried
Maximum Interpass Temperature: 400 ___°F PWHT Temperature : None : °F
Preheat Maintendnce: None - : PWHT Holding Time: None - :

Initial and Interpass Clcaning: See note (c) below.
Method of Back Gouging: See note (d) below

Preheating shall be applied in the same manner during thermal cutting,
tackinig, gouging, & welding operations.

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

Remove rust, scale, grease, oil & other contamninants from both sides of
weld bevel prior to welding.

Backside of the weld shall be gouged, ground, & then rewelded with FCAW
(groove welds onlyy

N/A for Group 2 materials with min specxﬁed tensxle s&ength > 70000 psi

We certify that the statements in this speclﬁcntlon are cofrect and in accordance with the requirements of Section IX of the ASME Code.

Preparcd By: 04/?‘7}4 : 2/25/2002 QC Manager
. Don Popielarezyk - e * Date

C-WPSIX- C- WPW 6.2.1

Rarm 19%9 Rov A




Metalforms, Inc.

- o, ‘ o Welding Procedure-Specification (W_PS)

WPS No.: _M-21-N " Rev.No.: 9 . Page 2 of 2
First Process: FCAW Type: Semiautomatic’
Filler Metal (QW-404) :
| 'Weld Deposit Limits: 0.0000 in. to 1.0000 in. No Pass Greater Than 4" Allowed
AWS Classification: E-71T-9 SFA Specification: 5.20 F-No.: 6
A-No. or Chemical Composition: 1 Filler Metal Trade Name: N/R
Filler Metal Product Form: Flux cored
Supplemental Filler Metal: None
Position (QW-405) Technique (QW-410)
Position of Joint: All Positions Stringer or Weave Bead: Stringer bead
Weld Progression: Vertical up Nozzle / Gas Cup Size: 3/8" to 5/8"
Gas (QW-408) Peening: None
Shielding: 75% Argon, 25% CO2 / 32-42 CFH Contact Tube to Work Distance: 1"-1.125"
Backing: None / - CFH Muitiple / Single Pass (per side): Multipass
Trailing: None / - CFH
Electrical Characteristics (QW-409)
Current Type and Polarity: DCEP (reverse)
Transfer Mode: Spray arc
Max. Heat Input (J/in): None
Nao peening done with this procedure. : R i
"No pass greater than 1/2" allowed.
No backing rings or strips will be used.
No retainers will be used. .
Minimum preheat shall be maintained during »Xclding.
L . First Process Welding Parameters
Layer(s) Filler Metal Current ‘ Travel Speed -
and/or AWS . Size Type and Amperage “Voltage - Range
Pass{es) Classification (in.) Polarity "~ Range Range (in/min)
Any E-71T-9 0.045 DCEP (reverse) 170-190 18-20 5-7
Any _E-71T-9 " 0.045 DCEP (reverse) 190-210 23-27 5-7

C-WPSIX-C-WPW6LE

Form (99% Rev, 0




Metalforms, Inc.
\ 160 Garth Road
Cheek, TX 77705

Procedure Qualification Record (PQR)

PQRNo.: M:=21-N Date: _3/6/1980 WPS No.: - - - . Page 1 of 2
Welding Process(es) / Type(s): (1) FCAW / Semiautomatic
Joint Design (QW-402) Base Metals (QW-403)
Weld Type: ___ Groove weld Specification Type and Grade:
Groove Type: Single-V groove SA-516, Grade 70 to SA-516, Grade 70
Backing: None P-No._ 1 GroupNo._2 to P-No. 1 GroupNo. _2
Root Opening: ___1/8 in. Root Face: . 1/16 in:| Thickness(in.): ___0.5000 ... . ... ...
Graove Angle: 60 . ° Preheat (QW-406)
Minimum Preheat Temperature: ‘ 50 °F
Prehcat Maintenance: None
. Maximum Interpass Temperature: 350 °F
Postweld Heat Treatment (QW-407)
Type: No PWHT performed
PWHT Temperature. None °F
PWHT Holding Time: None hr.
First Process: : FCAW Type: Semiautomatic
Filler Metals (QW-404) ' Electrical Characteristics (QW-409)
AWS Classification: .- E70T-1 - . Current Type and Polarity: - DCEP (reverse)
SFA Specification: 1520 . F-No.: . 6 Transfer Mode: . Spray arc
A-No. or Chemicai Comiposition: 1 ‘ Welding Details.
Filler Metal Trade Name: N/A Filler Metal Size (in.): - 0045 | 0045 | -
Filler Metal Product Form; Flux cored . ) ,Amperégc,Us;d: ) 180 = | 200 ] -
| Supplemental Filler Metal: None Voltage Used: : 18 | 27 | -
Weld Deposit 't (in): : 0.5000 Travel Speed (in/min); 6 | 6 | -
Pass Greater Than 4" : No Max, Heat Input (J/in): : None
Positions (QW-405) ' - Technique (QW-410) ' - '
"Position of Joint: ]G - Flat ) Stringer or Weave Bead: . Stringer bead
Weld Progression: N/A Nozzle / Gas Cup Size: 5/8"1.D.
Gas (QW-408) . o ' . Contact Tube to Work Distance: 7~ """ 1"1.125"
Shielding: 75% Argon, 25% CO2 / 35 CFH Multiple / Single Pass (per side): Multipass
Backing: None / - CFH
Trailing: , " None . - CFH
Peening was not used With this weld test.
No preheat maintenance after welding.
No retainer was used-with this weld. test,
No backing strips or rings used with this weld test.
Removed scale,grease,oil, & other contaminants from edges of weld bevel.

C-PQRIX-C-WPW 62.1
Form 1999 Rev. 0




PQR No.: .M-21-N

Procedure Qualification Record (PQR)

Metalforms, Inc.

Tensile Test (QW-150)

Page 2 of 2

Width Thickness Area Ultimate Total Ultimate Unit Failure Type
Specimen No. (in.) (in.) (in) Load (Ib) Stress (PS) and Location
~ T4 1.0580 0.5200 0.5501 - 50600 - 91973 - Ductile - BM |
T-2 1.0820 0.5270 0.5702 51000 89442 Ductile - BM
Guided Bend Tests (QW-160) ]
Type and Figure No, -~ Result Type and Figure No. 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
Hardness Test - Brinell hardness
Lacation Readings
SA-516-70 BM 168
SA-516-70 HAZ 179
Weld Metal 192

Editorial corrections only on June 30,2000 & Feb. 25 2002.

Welder's Name: _David Sharp
PQR was donc and welding of coupon was witnessed by: Metalforms, Inc.

. Test conducted by: _Soutwestern Laboratories

1D.: -

Stamp No.: "S"

Lab Test No.: 95083

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

Prepared By: 0&6’»&}4 )

Don Popielarczyk

2/25/2002  QC Manager
Date 7 ]

C-PQRIX-C-WPWE2.)
Form 1999 Rev. 0




SHOP INSPECTOR  02/27/08

METALFORMS, INC. .
JOB RELEASE
JOBNO.: 17410  P.O. NO.: PO¥ 4400856922 ITEM NO.: E-1630
CUSTOMER: EQUISTAR CHEMICALS, LP CONTACT: HUNG MAI PHONE: (409)654-9189

DWG.:1/6 RELEASE DATE:02/26/2008 BYiaw SHIP DUE:04/04/2008

JOB DESCRIPTION
1. FABRICATE ONE (1) REAR CHANNEL,

e e ——— e — —— S

2. ITP FORM APPLIES.

3. CHLORIDE SURFACE PREPARATION TEST REQ'D. PER LYONDELL STD. #340, PARA. 7.1.8.
4. TEST COVER TO STAY IN HOUSE.

- 's &D*ZZ‘/"@ﬁ?
JawesReed 6594-9195 gf\ (Tﬂyzirdfev
. . : 4 Héo-H0:
TUBE WELD ' N/A SPARE GSKTS ' N/A CUST. INSP.: Yes ARy, Dii‘V\';syHycfm
PMI: N/A SB & PAINT : 1 Coat CODE STAMP : U-2
STACKING : N/A NAT'. BOARD : N/A :
SHELL SIDE | X-RAY N/A HEAT TREAT N/A SERVICE N/A HYDRO @ N/A psig
TUBE SIDE | X-RAY Spot HEAT TREAT None SERVICE Normal HYDRO @ 200 psig
Tubes: N/A
Del. Date: _ _
~  REVISION RECORD
Rev. Date By Description
SHIP TO: EQUISTAR CHEMICALS, LP GROSS DRY WT: 450 (LBS)
LENGTH: 2'-1"
3510 GULF STATES ROAD WIDTH: 3-0"
BEAUMONT, TX USA77704 HEIGHT: 3-0"
PAGE 1 OF 1 12:39:46 02/26/2008




SHOP INSPECTOR  02/27/08

SCOPE OF WORK: ; 5T STAeTD TV 2
FABRICATE ONE (1) REAR CHANNEL [FULL PRESSURE HYDROTEST] WITH ASME CODE. SECT. VIIL DIV. 1
2007 & TEMA "B,
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REAR CHANNEL
= USE E71T-9 VIRE DRY WEIGHT: 450 LBS. 180°
X-RAY + RT-3 CUSTOMER: FQUISTAR CHEMICALS, LP
LOCATION: BEAUMONT, TX PD GLYCDL
NAME R dlaid NOTES PLL 4400856522
» : ITEM # E-1530
ASSEMBLY LUG|  -2hd 1. SEE STANDARD DETAIL DWG. SHT. #__4__ FOR WELD DETALS. EQUIP, # 23-08-021
CPLG'S H-15 2. PAINT: NEAR WHITE SAND BLAST PER SSPC-SP10 & PRIME s.ux&..v;gOb? 0D X 2tr LG
N2 H-21-R9 W/ <> ONE COAT CARBOLINE CARBOZINC #11 2-3 MILS DF.T. : D. ~1" LG,
3. ALL BOLT HOLES -TO STRADDLE €'S SERVICE: FIRST EFFECT REBOILER
Ni aH-21-N9
i A4S METALFUORMS, INC.
WPS
b CHANNEL SIDE NOTE P.0. BOX 20118 <
T __ B/4"-6000% CPLG "
é /PLUG. @ REaD | 378 ® BEAUMONT, TEXAS 77720 %’
i I CETT T 7 @@ST TITLE REAR CHANNEL DETAIL ;
1 1 R g WA DA APR 7
W< | SERVICE | DESCRIPTION WELD [DETAIL | pey, REVISION DESCRIPTION BY | cHk |pATE




SHOP INSPECTOR  02/27/08
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CUSTOMERI FQUISTAR CHEMICALS, LP m’
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LOCATION: BEAUMDNT PD GLYCOL %
PO 4400856922 COUNTERBORE DTL. - .
IIEH._.’_E—1530 (2_REQ'D: . pr DETAIL “B*
EQUIP 4 23-08-02 @ DRILL & TAP FOR @ 3/4° DIA. 10 TPD
| SERVICE:FIRST EFFECT REBOILER. JACKSTREVS ON BL. € 90,
METALFORMS, INC.
NOTE: m
;;lg géugggng U;HE FLANGE SURFACE AND P.0O. BOX 20118 %
FACE OF THE HUB ARE 10
BE MAGNETIC PARTICLE OR LIGUID PENETRANT BEAUMONT, TEXAS 77720 £
TITLE £ ANGE DETAILS
SHT. @

REV. REVISION DESCRIPTION BY | CHK | DATE ore | ws |2rezsoe |wii rzeros | Lav preeses s 2




SHOP INSPECTOR 02/27/08
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NAME B BRACKET

ALL WELDS TO BE C.WV.

P

5] b
PART METALFORMS, INC.
\" CERTIFIED BY CHEEK, TEXAS
RT 3-7 SHELL SIDE TUBE SIDE
[ (MAWE |77 bSIAT - F| -  PSIAT — °F
INTERNAL
AWE | PSIAT - F| -- PSIAT — °F
MIN. DMT —_— °SFAT -— PSI —-— FAT - PSI
TEST — PSINEW 200 PSI NEW
MFG S.N. 17410 YEAR BUILT 2008
P.O. NO. 4400856922 ITEM NO. E-1530
NEW REAR CHANNEL [ONLY
O\_(DESIGNED BY OTHERS) o

CUSTOMERI EQUISTAR CHEMICALS, LP

LOCATION BEAUMONT PD GLYCOL
PO _#: 4400856922

ITEM #:€-1530

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

EQUIP %: 2308021
LFIRST EFFECT REBCILER,

TILE: NAME PLATE DETAIL

REV,

REVISION DESCRIPTION
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BY | o | DATE "B [ ws lareasee v
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SHOP INSPECTOR  02/27/08

ATTACH WITH 1/4° {
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ASSEMBLY LUG DETAIL

DO NOT LIFT ASSEMBLED EXCHANGER BY ASSEMBLY
LUGS. THEY ARE FOR FIT UP USE DNLY.

1/78° RAD.

1/8° RAD.

™-1/8° RAD. <_ 8 RAD.

174 NP.T. IN PAD
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NANY YA SN
W s Vi
MIN, L_ MIN. } L_ ® & 4 CUSTOMERIFQUISTAR CHEMICALS, LP
LDQAIIDN’.%EAUMDNT PD GLYCDL
TYP. ROUND SEAM TYP. LONG SEAM w USE FILLET WELD SIZE INDICATED DN WELD MAP. mm—”fgffgggégaa
EQUIP #: 23-08-021
<DOUBLE WELDD (DOUBLE VELD> NDZZILE & COUPLING WELD DETAIL SERVICE(FIRST EFFECT REBOILER.
GRINDING NOTES: METALFORMS, INC.
1. DO NOT GRIND WELDS FLUSH UNLESS P.0. BOX 20118

INDICATED ON WELD MAP.

BEAUMONT, TEXAS 77720
e STANDARD DETAIL

© MISCDETZ

REV. REVISION DESCRIPTION BY




SHOP INSPECTOR  02/27/08

NOTES:
1. NOTIFY CUSTOMER'S INSPECTOR (3) WORKING DAYS PRIDR TO START OF FABRICATION.

2. NOTIFY CUSTOMER’'S INSPECTOR OF THE DATE FOR REQD INSPECTION PUOINTS & FINAL
INSPECTION.

3. BACKING STRIPS SHALL NOT BE USED.

4. MNATCH MARKS DR DOWELS SHALL BE PROVIDED TO PREVENT MISASSEMBLY OF THE
FOLLOVING BOLTED JOINTS: GROOVED CHANNEL COVER TO CHANNEL. CHANNEL TO
TUBESHEET.

S. LIRUID PENETRANT TEST OF THE PRODUCTION WELDS SHALL BE PERFORMED USING
THE SAME METHOD AND CRITERIA USED FOR THE QUALIFICATION TESTING

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

3. BOLTS & NUTS SHALL BE CDATED WITH A SUITABLE THREAD LUBRICANT 7O
PREVENT GALLING OR CORROSION DURING TRANSPORT L OUTDOOR STORAGE. THE
LUBRICANT SHALL BE REMOVABLE WITH MINERAL SPIRITS DR A SOLVENT. COPPER
CONTAINING THREAD LUBRICANTS SHALL NOT BE USED.

4, CHANNEL SHALL BE CLEARLY IDENTIFIED BY PAINTING THE ORDER # AND ITEM & IN
A CONSPICUOUS LOCATION ON THE CHANNEL HEAD ALSD INCLUDE WEIGHT.

S. ALL BOXES, CRATES, R PACKAGES SHALL BE IDENTIFIED WITH THE PURCHASER'S
DRDER & AND THE EQUIPMENT ITEM &,

6. UNIT SHALL NOT BE RELEASED FOR SHIPMENT WITHOUT CUSTDMER'S APPROVAL.
7. ALL CHANNEL OPENINGS SHALL BE COVERED FOR SHIPMENT.

INSPECTION:

1. HARDNESS OF BASE MATERIALS L WELDS IN THEIR FINAL CONDITION SHALL
HAVE HARDNESS KDY EXCEEDING

~225 BHN." FOR 'P1, F3, & P4 MATERIALS"
HARDNESS READINGS SHALL BE TAKEN AS FOLLOWS:
o) [NE READING DM EACH GIRTH SEAM AND EACH LONG SEAM
b) ONE READING ON EACH NOZZLE WELD AND THE ADJACENT BASE METAL.
©) ALL READING ON THE INSIDE & OUTSIDE OF THE VESSEL, WHERE POSSIBLE.

2. sPaT
a)

RADIOGRAPHY SHALL BE PERFORMED AS FOLLOVS:

AT LEAST ONE <10 SPOT X-RAY SHALL BE MADE OF EACH CATEGORY
A L B JOINT AS DEFINED BY SECY. VIIL DIV. |, OF ASME

CODE (NOZ. WELDS EXCLUDED FROM THIS SPECD.

©) SPOT RADIOGRAPHS SKALL INCLUDE EACH STARY L STOP OF

<

<) RADIDGRAPH THE JUNCTIONS OF LONG AND GIRTH SEAMS WELDED

BY SUBMERGED ARC METHOD.

SPOT RADIOGRAPHS SHALL BE AT LEAST 10 INCHES LONG OR SHALL
BE FULL LENGTH WHERE THE WELD IS LESS THAN 10 INCHES LONG.
SPOT RADIOGRAPHS NOT TO EXCEED POROSITY STANDARDS OF SECT.
VIIL DIV. 1, ASME CODE FOR FULL RADIOGRAPHY.

[}

<

~

e.

3. (I AN UT. EXANINATION SHALL BE DONE 7O DETERMINE THE
‘NEW” AS BUILT THICKNESS OF THE MATERIALS:
A FOUR <4 READINGS DEIVIDED BY 90° ARDUND THE
CIRCUMFERENCE (N EACH SHELL SECTION AND HEAD.
B ONE (1> READING DN EACH NOZZLE.
<II> HEAD THICKNESS SHALL BE VERIFIED BY ULTRASONIC READINGS
OF AT LEAST EIGHT POINTS ON EACH QUARTER LINE

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 LYONDELL.

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

7. DIMENSIONAL TOLERANCES SHALL BE USED PERY E£S-220. FIG. 1t2.

8. MINIMUM HYDROTEST FOR (1> HOUR WITH MIN. SO°F WATER TEMP,
(CHARTS REQDD

9. HYDROTEST WATER SHALL BE DRAINED IMMEDIATELY AFTER
COMPLETION DF THE HYDROTEST, AND THE VESSEL THORDUGHLY DRIED
& SEALED, HOT AIR DRYING IS NOT PERMITTED. IF COMPLETE DRAINING
IS NOT POSSIBLE, YHE AREA SHALL BE FLUSHED WITH LOV-CHLORIDE
WATER. &S PPH CHLORIDED

10. PT MATERIALS SHALL MEET THE REQUIREMENTS OF (ASME BOILER &
PRESSURE VESSEL CODE, SECTIDN VIIL PARA. T-64D FOR SULFUR
AND HALDGEN CONTENT AND FREE DF CHLORIDES REGARDLESS OF TYPE
OF MATERIAL TO BE EXAMINED. (PRODF OF CERYIFICATION IS REQ'D.

11. THE FLATNESS TDLERANCE (MAX. DEVIATIDN FROM THE PLANEY ON
PERPHERAL GASKET SURFACE SHALL BE 1/32° FINAL MACHINING TO BE
PERFORMED AFTER ALL WELDING AND DIALED IN.

12. ALL LIFTING LUG TO VESSEL ATTACHMENT WELDS SHALL BE QP
EXAMINED AT THE RUOT PASS AND FINAL WELD SURFACE.

WELDS MADE BY THE AUTOMATIC SUBMERGED-ARC VELDING PROCESS.

LUSTOMER:EQUISTAR CHEMICALS, LP
LOCATION: BEAUMONT PD GLYCOL
PD_#: 4400856922
LTEM #:€£-1530
EQUIP #: 23~08-021
:FIRST EFFECT REBOILER.

METALFORMS, INC.
P.0. BOX 20118
BEAUMONT, TEXAS 77720
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SO INSOCATAR N2 a8

Oét‘BIA‘F \:JI hxxw‘ia ru;l TOU

fo2r26r2008  15:50:47 BiLL OF MATERIAL ITEM 1 THROUGH 14
RV M PART QTY | ONE (1) REQUIRED DESCRIPTION OF ONE (1) NOTE MATERIAL VENDOR P.0. NO RCV DT|DUE DATH COST
1IBTM.CHAN. BODY FLG. 1 [FORGE TO FIN. : 35 1/8” OD X 30" ID X 3 /16" TK. 12 SA-105-N v
2|BTM. CHAN. COVER 1{2:1 ELLIP. HD. : 30" ID X 3/8" NOM. TK. w/ 2" SF 123 SA-516-70 \/
(9 7/8" OAL) w/ 22 172° BOS & /16" LAND
1 | 3|NOZ. TiFLANGE 1 {2°-150# RF-WN w/ X-HVY. BORE 12,4 SA-105 /
4|NOZ. T1 NECK 1 [8" X-HVY. (0.5 W.) PIPE X 10" LG. (BOS/SQ) 1,2 SA-106-B /
5|{COUPLINGS C1 & C2 2 |3/47-6000# FULL CLPG. w/ PLUG 1,2 SA-105 N
6|ASSEMBLY LUG IR TK. X 4 12" X 4 12" SA-36 V4
1 | 7|JACKSCREWS 2 |3/4" DIA. (10-TPI) X 2 1/4" LG H.H. CAP SCREW C/STL. L/
8|TEST COVER 111 14" TK. X 35 1/8" B.O.D. SA-516-70 ./
9|TEST RING 1 {3/4" SQ. BAR X 90" STR. LG. [ROLL TO 30 3/4" 1.D.] SA-36 ./
10|TEST GASKET 1 }1/8* TK. X 32 1/4 0.D. X 31 1/4" LD. [RING] SOFT STEEL DINAF |/
11{TEST STUDS 32 |3/4" DIA (10 TPI) X 7" LG. W/ (2) HH NUTS EA. SA-193-B7/SA-194-2H |/
12|NAME PLATE 1 {METALFORMS STANDARD SA-240-302 ./
13|{NAME PLATE BRK'T 1{ia"TK. X 3" X6 12" SA-36 /
14|NAME PLATE BRK'T ek 4127 X 612" SA-36 4
1. MTR'S REQUIRED. sos#| 17410 ] suen‘ 6
2. FROM LYONDELL/EQUISTAR AML ONLY. METALFORMS, INC.
Nj 3. PER UCS-79 & UG-81. CUST.| EQUISTAR CHEMICALS, LP P.0. BOX 20118
ol 4 NOZZLE TO HAVE 125 RMS FAGING. BEAUMONT, TEXAS 77720
T (TEM # E-1530
e PO NOJ 4400856922 BK BK VA LAW
S EQUIP | # 23-08-021 4 {REV-#387 02/26/08] LK | LAW| LAW | 02r22/08| 02/22/08 | 02/22/08 02/26/08
PLANT| BEAUMONT PD GLYCOL RVl DESCRIPTION DATE | B8Y | DSG| CHK{PREP: DESIGN CHECK WPPROVE




