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Recognized third party body o tEe 1100 Page 1 of 3

Manufacturer's WPQR Comm No.
2-141-51-10-60-BW 216-26393
Manufacturer's pWPS No.

EN 129

Manufacturer

Twinweld Sweden AB
Address

Folkets husvagen 52, 840 10 LJUNGAVERK, Sweden
Direction
SS-EN ISO 15614-5:2004, Norsok M 601 Rev 5, SS-EN 13445 AFS 2016:1 PED

Date of welding

2011-11-28

Cover range

Welding process

141 Manual D Partly mechanized D Fully mechanized D Automatic

Joint type Single run - Multi run
BW, ss nb, ss mb, bs ng, bs gg and FW Multi run

Mode of metal transfer

Parent material

ASTM B348-05 Gr 2see chapter 8.3.1.2 in SS-EN ISO 15614-5:2004

Parent material thickness, mm
BW: 3,0-20,0 FW: 3,0-20,0

Weld metal thickness, mm

Outside pipe diameter, mm Type of welding current and polarity Throat thickness, mm

=230 Root run;: DC-. Filler: DC- & DC- puls |7,5-15,0

Filler material Designation
AWS A5.16 ERTi-2

Designation of shielding gas - flux

SS-ENISO 14175:11

Welding positions
All, vertical down excluded.

Post-heating Post-weld heat treatment

Preheat temperature, °C Interpass temperature, °C Heat input, KJ/mm

150 See record of weld test.

Other information

The designation of the manufacturer's WPQR 11-129, has been renamed to 2-141-51-10-60-BW.
Manufacturer's name and address has been changed.

Certified that test welds prepared, welded and tested satisfactorily in accordance with the requirements of the code/testing standard indicated above.

Date of issue Recognized third party body

2016-12-02 FORCE Technology Sweden AB
Location Name and signature

Borlange

Ake Moen
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ISO/IEC 17020 (A) Page 20of3
Location Comm No.
Ljungaverk 216-26393
Manufacturer's pWPS No. Method for preparation and cleaning
EN 129 Machining, brushing
WPQR No.
2-141-51-10-60-BW
Manufacturer Parent material spec.

Twinweld Sweden AB

ASTM B348-05 Gr 2

Welder's name
Arne Néackstrand

Welding method

Parent material thickness A, mm

Parent material thickness B, mm

141 10 10
Joint type Outside pipe diameter, mm
BW, ss nb 60
Mode of metal transfer Welding position
H-L045

Joint design

Welding sequences

3-9

Preheat temperature, °C

Interpass temperature, °C

20 150
Tungsten electrode: Type, size, mm Tungsten electrode: Grinding angle °
WTh 20 @ 3,2

Gas nozzle, mm

Torch angle °

Weaving (maximum width of run)

Oscillation: Amplitude, frequency, weld time

Pulse welding details

Run 8-9 Puls 50% 1,5 Sek

Plasma welding details

Post-weld heat treatment method

Post-heating

Time, temperature

Heating rate

Cooling rate

Back gouging - backing, details

Special baking or drying

Auxiliary

Heat input is calculated with termal efficiency k=0,6, according to EN 1011-1.

Manufacturer
Twinweld Sweden AB

Weld controller

FORCE Technology Sweden AB

Recognized third party body
FORCE Technology Sweden AB

Name, date, signature

Name, date, signature

Name, date, signature

2016-12-20 2016-12-02 2016-12-02
Pontus Bjork Andreas Holfve Ake Moen

Toti . This report only applies on the tested objects and can only be reproduced in its fully, FORCE Technology Sweden AB,
g-:fqyzgf eXIStlng WPQR unless the issued laboratory in advance approved other in writing. Tunavégen 276, 781 73 Borlange

This report is produced electronically and is valid without signature
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ISO/IEC 17020 (A)

Page 3 of 3

Location Manufacturer's pWPS No.
Ljungaverk EN 129
Comm No. WPQR No.
216-26393 2-141-51-10-60-BW
Welding details consumable
Run |Method Filler material Diameter Designation Shielding gas/flux Backshielding gas
1 |141 BAOQJI Titanium 1,6 AWS A5.16 ERTi-2 SS-EN ISO SS-EN ISO
14175:11 14175:11
2 | 141 BAOQJI Titanium 2,4 AWS A5.16 ERTI-2 SS-EN ISO SS-EN ISO
14175:11 14175:11
39 (141 BAQJI Titanium 3 AWS A5.16 ERTi-2 SS-EN ISO SS-EN ISO
14175:11 14175:11
Welding details individual runs
Run |Method | Type of Current Distance contact Current (A) Wire feed Voltage (V) | Travel speed Heat input | Shielding Gas | Backshielding
Polarity tube/work piece (mm) speed (m/min) (mm/min) (KJ/mm) flow (I/min) | Gas flow (I/min)
1 |141 DC- - 111 12 120 0,4 10 12
2 | 141 DC- - 132 12 167 0,3 10 12
3 141 DC- - 162 12 134 0,5 10 12
4 |141 DC- - 162 12 134 0,5 10 12
5 141 DC- - 162 12 134 0,5 10 12
6 | 141 DC- - 162 12 134 0,5 10 12
7 | 141 DC- - 162 12 134 0,5 10 12
8 | 141 | DC- puls - 123 13 123 0,5 10 12
9 | 141 | DC- puls - 123 13 123 0,5 10 12
Manufacturer Weld controller Recognized third party body

Twinweld Sweden AB

FORCE Technology Sweden AB

FORCE Technology Sweden AB

Name, date, signature
2016-12-20
Pontus Bjork

Name, date, signature
2016-12-02
Andreas Holfve

Name, date, signature
2016-12-02
Ake Moen

Copy of existing WPQR:

11-129

This report only applies on the tested objects and can only be reproduced in its fully,
unless the issued laboratory in advance approved other in writing.

This report is produced electronically and is valid without signature

FORCE Technology Sweden AB,
Tunavégen 276, 781 73 Borlange




Inspecta

Tillverkarens WPQR nr:
Manufacturer's WPQR No:

Tillverkare:
Manufacturer:

Adress:
Address:

Produkt-/Provningsstandard:
Codeftesting standard:

Datum fér svetsning:
Date of welding:

el

au{f
;ll‘\

|sonsc |7020(/\)

11-129
Permascand AB

Box 42 840 10 Ljungaverk

KVALIFICERING AV SVETSPROCEDUR (WPQR)

BAGSVETSNING

Welding Procedure Qualification Record (WPQR)

Arc Welding

Granskande organ:
Examining body:

Inspecta Sweden AB

EN ISO 15614-5:2004 Norsok M-601, rev.5 Directice 97/23 EC

2011-11-28

Giltighetsomrade/Range of qualification

Svetsmetod:
Welding process:

Férbandstyp och svetstyp:
Type of joint and weld:

Grupp(er) och undergrupp(er) for

grundmaterial:

Parent material group(s) and subgroup(s):
Grundmaterialets tjocklek (mm):
Parent material thickness (mm):

Svetsgodstjocklek (mm):
Weld metal thickness (mm):
a-matt (mm):

Throat thickness (mm):

Enkelstrang/Flerstrang:

Single run/mulii run:

Ytterdiameter rér (mm):
Outside pipe diameter (mm):

Beteckning tillsatsmaterial:
Filler material designation:

Fabrikat tillsatsmaterial:
Filler material make:

Beteckning skyddsgas/pulver:

Designation of shielding gas/flux:

Diameter tillsatsmaterial (mm):
Filler material size (mm):

Svetslagen:
Welding positions:

Forhojd arbetstemperatur (°C):

Preheat temperature (°C):

Vateutdrivning:
Posl-healing:
Varmebehandling efter

svetsning:
Post-weld heat-treaiment:

141
BW, FW, BC>60°
51-51

3,0-20,0

3,0-20,0

No restriction

Multi run

>30,0

AWS A.516 ERTi-2
All

EN 14175 I1 Argon
No restriction
PA,PB,PC,PD,PE,PF,H-L045
>20

Referens nr:
Reference No:

Beteckning rotskyddsgas:

Designation of backing gas:

Typ av strém och polaritet:
Type of welding current and polarity:

Varmetillforsel (kJ/mm):
Heal input (kJ/mm):

Sétt for droppovergéng:
Mode of metal transfer:

Mellanstrangstemperatur (°C):

Interpass temperature (°C):

$-0505

EN 14175 11 Argon
DC-
See welding details

<150

Annan upplysning/other information
*+/-15% according to Norsok M-601

X Detta dokument ar utfardat av Inspecta Sweden AB som anmélt organ (nr 0409) for AFS 1999:4 (PED)
This document is issued by Inspecta Sweden AB Notified body (No. 0409) for AFS 1999:4 (PED)

Harmed intygas att provsvetsar bereddes, svetsades och provades med tillfredsstéllande resultat enligt fordringarna i ovan angiven

produktstandard/provningsstandard.
Certified that test welds prepared, welded and lesled satisfactorily in accordance with the requirements of the codeftesting standard indicated above

Plats: Utskriftsdatum: Namn och namnteckning:
Location: Date of issue: Name and srgnalure j

??z‘, 2 s __ Inspecta
Sundsvall 2011-12-07 Kurt Engstrém / /




Inspecta

PROTOKOLL, SVETSNING AV PROVSTYCKET

Record of weld test

Tillverkare: Permascand AB
Manufacturer:
Plats: Ljungaverk Granskande organ: Inspecta Sweden AB
Location; Examining body:
Svetsarens namn: Arne Nickstrand Satt for fogberedning och rengéring:  Brusch / Wash
Welder's name: Method of preparation and cleaning:
Tillverkarens pWPS nr: EN 129 Specifikation fér grundmaterialet: Gr2 (51.1)
Manufacturer's pWPS No: Parent material specification:
Heat no: F00257G21
Tillverkarens WPQR nr: 11-129 Materialtjocklek (mm): 10
Manufaciurer's WPQR No: Material thickness (mm):
Sétt for droppévergang: - Ytterdiameter (mm): 60
Mode of metal transfer: Outside diameter (mm):
Férbandstyp och svetstyp: BW Svetslédge: H-L045
Type of joint and weld: Welding position:
Fogberedning (skiss)/Weld preparation details (sk
Fogutformning: Svetsféljder:

Joint design:

Welding sequences:

r )} t
] .
¢ N b

Svetsdata/ g d Svetsdata redovisas/fortsétter pa bilagal welding details is displayed/conti on separate enclosure
Strang |Svetsmetod |Tillsatsmaterial-[Strém  |Spanning |Strémtyp/ [Tradmatnings- |Framférings- [Varmetillférsel |Droppévergang (metod
Run Welding process |djameter Current  |Vollage Polaritet  |hastighet hastighet Heat input 13X)

Size of filler material |(A) I\ Type of Wire feed speed Travel speed (kJ/mm}) Metal transfer

(mm) current/polarity |(m/min) (mm/min) (melhod 13X)
1 141 1,6 111 12 DC- 120 *0,4
2 141 2,4 132 12 DC- 167 *0,3
3-7 141 3,0 162 12 DC- 134 *0,52
8-9 141 3,0 123 13 DC- 123 *0,47

Tillsatsmaterial, beteckning & fabrikat:
Filler material designation and make:

Termisk verkningsgrad:

Thermal efficiency:

Sarskild varmning eller torkning:
Any special baking or drying:

Skyddsgas/pulver: toppsidan:
Gas/Flux: shielding:

0,6

rotsidan:

backing:

toppsidan:
shielding:

rotsidan:

backing:
Wolframelektrod typ/dimension (mm):
Tungsten slectrode Type/size (mm):

Rotmejsling/rotstod, detaljer:
Details of back gouging/backing:
Vamebehandling efter svetsning:
Posi-weld heal treatment:
Tid, temperatur, metod:
Time, temperature, method:
Uppvérmnings- och
svalningshastigheter:
Heating and cooling rates:
Annan information:
Other information:

Tillverkare: Namn, datum och namnteckning:
Manufacturer: Name, date and signature:

Gasfléde (I/min):

Gas flow Rate (I/min):

10
12

WTh20 3,2 mm

Jalves |:| Nej/No X

EN 1417511 Argon

EN 14175 11 Argon

Pendling (maximal strangbredd):
Weaving (maximum width of run):

Oscillering: ampl, frekv, varaktighet:
Oscillation: aplilude, frequency, dwell time:

Pulssvetsningsdetaljer:
Pulse welding details:

AWS A5.16 ERTi-1 / BAOJI TITANIUM INDUSTRI Titanium wire. Heat no: 20030907

Run 8-9 Pulse 50% 1,5s

Avstand mellan kontaktror & arbetsstycke:
Distance contacl tube/workpiece:

Plasmasvetsning, detaljer:

Plasma welding details:
Brannarvinkel (°):
Torch angle (°):
Vateutdrivning:

Post-heating:

Forhéjd arbetstemperatur (°C):

Preheat temperature (°C):

Mellanstrangstemperatur (°C):

Interpass temperature (°C):

20
<150

Granskande organ; Namn, datum och namnteckning:
Examining body: Name, date and signature:

o) .
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Inspecta Kurt Engstifm 2
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Inspecta

PROVNINGSRESULTAT
Test results

Tillverkarens WPQR nr: 11-129 Granskande organ: Inspecta Sweden AB
Manufacturer's WPQR No: Examining body:

Visuell kontroll: Approved Referens nr: S-0505

Visual: Reference No:

Penetrant: Approved Radiografisk provning: Approved
Penetrant: Radiography:

Magnetpulverprovning: - Ultraljudprovning: .

Magnetic particle: Ultrasonic:

Dragprovning Temperatur:

Tensile tests EN 1ISO Temperature: +20

6892-1

Typinr R Rm A z Brottstalle Anmarkning

Type/No (N/mmz) (N/mmz) (%) (%) Fracture location Remarks

Fordran 3

Requirement min 345

1 C111588 517 Weld metal Approved
2C111588 556 Weld metal Approved
Bockprovning Dorndiameter: 40

Bend tests ISO 5173 Former diameter:

Typ/nr Bockningsvinkel (°) Forlangning (%) |Resultat Makroundersékning:
Type/No Bend angle (°) Elongation (%) Results Macroscopic examination:
TFBB 180 Approved Approved

TRBB 180 Approved Mikroundersékning:
TFBB 180 Approved | Microscopic examination:
TRBB 180 Approved

Slagprovning Typ: Storlek: 7.5x10 Fordran [Joule]: 23

Impact test ISO 9016 Type: Size: Requirement:

Anvisningens lage/riktning Temp. Vérden [Joule] /values [Joule] Medelvérde [Joule] Anmérkning

Notch location/direction [°C] 1 2 3 Average value [Joule] Remarks

1 VWT 0/1 +20 90 72 76 |79 Approved

2 VHT 1/1 +20 64 56 70 63 Approved

Hardhetsprovning (typ/provkraft). HV 10
Hardness test (type/load): EN ISO 9015-1

Fordran:
Requirement:

Grundmaterial: 190-215

Parent metal:

Vamepaverkad zon: 186-208
HAZ:

Svetsgods: 173-210
Weld metal:

Andra provningar:
Other tests:

Anmérkningar:
Remarks:

Proven utférda enligt fordringari:  EN ISO 15614-5:2004

Tests carried out in acc with requirements of:
Provningsresultaten var: x Godkénda
Test results wero: Acceptable

Proven utférda i ndrvaro av: Namn och namnteckning:
Tests carried out in the presence of: Name and signature:

Matpunkternas lagen (skiss):
Location of measurements (sketch):

Laboratorierapport referensnr: C111588

Labaratory report reference No.:

Norsok M-601, rev.5 Directive 97 /23 EC

Inspectas provningslaboratorium Andréas Hogberg

[] Eijgodkénda

Not acceptable

Granskande organ: Namn, datum och namnteckning:
Examining body: Name, date and signature:

2. F G cta
7&:’45/ ?{:5--’ . Inspe
Inspecta Kurt Engstéddm 2011-12-07,

Sida3av3
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1181 Rapport-Report #:
ISO/IEC 17025

C111588

PROVNINGSRAPPORT

ackrediterat provningslaboratorium

TEST REPORT issued by an Accredited Testing Laboratory

Sida (av)-Page (of):

1(3)

Datum-Date:

2011-12-07

Uppdragsgivare-Client:
Permascand AB
Box 42

840 10 Ljungaverk

Tekniska krav-Technical requirements:

EN ISO 15614-5:2004
Directive 97/23EC
Norsok M-601, rev.5

Er referens-Your reference:

Jimmy Wabhlsten

Var referens-Our reference:

Andréas Hogberg

Produkispecifikation-Object:
Fyra stumsvetsade rér, @60 x 10mm
Four butt welded pipes, @60 x 10mm

Grundmaterial-Parent metal: | Smalta-Heat#:

Titan grade 2 F00257G21

Svetsprocedurnr-WPS No {preliminar-preliminary): Utgdva-Issue: Svetsare-Welder:

EN 129 - Arne Nackstrand

Svetsmetod-Weliding method: Svetslage-Welding position: | Tillsatsmaterial-Filler metal:

141 H-L045 ERTi-2

Varmebehandlad-Heal treated: Svetsovervakare-Weld inspector:

Nej/No Kurt Engstrom, Inspecta Sweden AB

Inkom-Arrived: Markning-Marking:

2011-11-28 pWPS#

Innehall-Contents:
Dragprovning-Tensile test: sida-page 2
Bockprovning-Bend test: sida-page 2
Slagprovning-Impact test: +20°C sida-page 3
Hardhetsprovning-Hardness test: sida-page 3

Makro-mikroundersokning-Macro-micro examination:

Radiografiskprovning-Radiographic examination:

Penetrantprovning-Dye penetrant examination:

bilaga-appendix 1
bilaga-appendix 2

bilaga-appendix 3

Ovriga uppgifter-Other informations:

Provningsresullat-Test results:

Xl Godkind-Acceptable

[[] Underkénd-Not acceptable

Handléggare-Handled by:

«:__;Z:i =
Andréas Hogberg/

inspecta

Kontrollerad a\erOnuw/—

Dan Mattsgon/

/

Inspecta Sweden AB

Denna rapport far endast aterges i sin helhet, om inte utfardande laboratorium | férvag skriftligen godkant annat.

This report may not be reproduced other than in full, except with the prior written approval of the issuing laboratory.

Provningsresultaten i denna rapport géller enbart for det provade obj

ektet.- The test results in this report apply only to the tested object.

Den rapporterade osdkerheten ar baserad pa en standardosékerhet multiplicerad med en téckningsfaktor k=2, vilket ger en konfidensnivé pa ungefar 95%.Matosékethetsberakningarna ar

utférda i enlighet med EA-4/16:2003.

The reported uncertainty is based on a standard uncertainty multiplied by a coverage factor of k=2, providing a level of confidence of approximately 95%. The uncertainty evaluation was

carried out in accordance withEA-4/16:2003.

Postadress & Besoksadress

Postal address & Visiting address T

Neongatan 4 B
SE-431 53 MdIndal, Sweden

+46 (0)8 5011 3400

Telefon Fax

elephone

+46 (0)8 5011 3401

Procedurrapport-1asidan-2010-rev. 1




SNEDA, PROVNINGSRAPPORT
InS eCta FEYYRYYRC utfardat av ackrediterat provningslaboratorium
% ! E TEST REPORT issued by an Accredited Testing Laboratory
feprre”
1181 Rapport-Report #: Sida (av)-Page (of):  Datum-Date:
1SQO/EC 17025
C111588 2(3) 2011-12-07
DRAGPROVNING-TENSILE TEST
Provning enligt-Test according to: Provstav enligt-Specimen according to: Datum-Date:
EN ISO 6892-1 EN ISO 4136 2011-12-06
Pos # Prov nr. T b/D a So ReL ReH Rpo,2 Rp1,o R.—n A5 Z Anm.
ltem#| Test No. Remarks
°C mm mm mm? N/mm? N/mm? N'mm? | % %
1 2 3 4 5 6 7 8 9 10 11 12
Krav min 345
Requirements max
1 C111588 | +20 12,3 9,94 402 | 444 517
2 C111588 | +20 12,3 9,92 397 | 451 556
Matosdkerhet-Uncertainty 2,7 | £2.7 +2,7
Anmérkningar-Remarks:
Brott i svetsgods-Fracture in weld metal
—
Farklaringar-Explanations:
3. Provningstemperatur-Test temperature 7. Undre/Ovre strackgrans-Lower/Upper yield  10. Brottforizngning-Elongation after fracture
4. Provstavens bredd/diameter-Specimen width/diameter 8. Férlangningsgrans-Proof stress 11. Brottkontraktion-Reduction of area after fracture
5. Provstavens tjocklek-Specimen thickness 9. Brottgrans-Tensile strength
6. Ursprunglig tvarsnittsarea-Original cross-sectional area
BOCKPROVNING-BEND TEST
Provning enligt-Test according to: Provstav enligt-Specimen according to: Datum-Date:
ENISO 5173 EN ISO 5173 2011-12-06
Pos nr. Prov nr. Typ av prov Bredd Tjocklek Dorndiam. | Avstand mellan stodrullar | Vinkel | Forldngning Anm.
Iltem No. | Test No. Type of test Width Thickness Former Distance between rollers | Angle | Elongation | Remarks
diam.
mm mm mm mm @ %
13 14 15 16 1L 18 19 20 21 22
1 C111588 TFBB 39,8 10,1 40 70 180
2 C111588 TRBB 40,0 10,2 40 70 180
3 C111588 TFBB 39,8 10,0 40 70 180
4 C111588 TRBB 40,3 10,0 40 70 180
Krav-Requirement 4xa 7xa 180
Anmérkningar-Remarks:
Férklaringar-Explanations:
15. Toppsidan dragbelastad-Face side in tension (TFBB), Rotsidan dragbelastad-Root side in tension (TRBB), Sidan dragbelastad-Side in tension (SBB)

-
Provningsprotokoll-201 1-rev(
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ISO/IEC 17025

PROVNINGSRAPPORT

utfardat av ackrediterat provningslaboratorium
TEST REPORT issued by an Accredited Testing Laboratory

Rapporl-Report #:

C111588

Sida (av)-Page (of):

3 (3)

Datum-Date:

2011-12-07

SLAGPROVNING-IMPACT TEST

Provning enligt-Test according to: Provstav enligt-Specimen according to: Dalum-Date:
EN ISO 148 (KV300J) EN ISO 148, EN ISO 9016 2011-12-07
Pos nr. Prov nr. Beteckning Typ Temp. Slagenergi My Krav Anmarkningar
ltem No. Test No Denomination Type Impact energy Requirements Remarks
?.C J J J
23 24 25 28 27 28 28 30 31
1 C111588 | VWTO0/1 |7,5x10| +20 920 72 76 79 23 Svets-weld
2 C111588 | VHT 1/1 |7,5x10| +20 64 56 70 63 23 HAZ
Métosékerhet-Uncertainty of measurements 0-40J 4,74 41-68J 6,2J 69-100J 8J 100-3004 17,64
Anmérkningar-Remarks:
Forklaringar-Explanations:
25. Beteckning enligt EN ISO 9016-Denomination according to EN ISO 9016 27. Provningstemperatur-Test temperature
26. Provstavstyp-Specimen type (ex. 5x10 mm el. 10x10 mm) 30. Medelvérde-Mean values
HARDHETSPROVNING-HARDNESS TEST
Provning enligt-Test according to: Provbelastning-Test load: Métvérden i-Measurement values in: Datum-Date:
EN ISO 9015-1 98,07 N HV10 2011-12-06
Prov nr. Grundmaterial- Grundmaterial-
Test No. Position Parent metal HAZ Svets-Weld HAZ Parent metal Fig.
C111588 185 203 210 198 204
Topp-Face 1 206 208 204 202 212
212 204 195 192 215
Rot-Root
190 192 173 195 195 |
Topp-Face 2 193 186 175 191 203
200 188 182 205 210
Krav-Requirement Max * Métosékerhet-Uncertainty of measurements 12.6%

Anmédrkningar-Remarks:

* Weld metal and HAZ shall not exceed the base material by more than 50 HV10.




WED4,  APPENDIX 1

I“SpECta ‘i 9 OF TEST REPORT

ey

epiTe
N8l Rapport-Report #: Sida (av)-Page (of):  Datum-Date:
1SONEC 17025
C111588 1(3) 2011-12-05

MACRO-AND MICRO EXAMINATION

Test according to: Specimen according to: Requirement: Date:

EN ISO 15 614-5

EN 1321 EN 1321 Norsok M-601 2011-12-05

Performance:

Macro Examination

During the macro-examination acceptance limits according to EN I1ISO 15 614-5 and Norsok M-601
were applied.

The examination was performed in a lowpower binocular microscope before and after etching
of a grinded and polished cross section of the welded joint.

The etching was made by immersing the cross section in a water solution of HCI + HF.

Micro Examination

The micro-section was examined in a metallurgical microscope by magnifications
between 50 and 500 times. Limits according to EN 1ISO 15 614-5 and Norsok M-601 were applied.

Etching as above.

Result(s):

Macro Examination

No defects above the acceptance limits were found. The welded joint shows a sound penetration.

The macro-section was approved, fig.1.

Micro Examination

No micro cracks or other defects were found.

The micro-section was approved, fig. 2 and 3.

Handlaggare-Handled by: Kontrollerad av-Conltrolled by:

‘ Inspecta

Arne Gudmundson/ Afdreas Hogberg/




APPENDIX 1

InspeCta >L:;OZ OF TEST REPORT

'PEDIT?»*
181 Rapport-Report #: Sida (av)-Page (of):  Datum-Date:
IS/IEC 17025 2 (3)
C111588 2011-12-05
MACRO- AND MICRO EXAMINATION
Figure(s):
C111588

Fig.1. Macrograph of etched cross section of the welded joint.
Magnification: 4 X.

Fig. 2. Weld meil. & - - Magn|f|cat|on 100X
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18t Rapport-Report #: Sida (av)-Page (of): Datum-Date:
ISONEC 17023
C111588 3(3) 2011-12-05
MACRO-AND MICRO EXAMINATION
Figure(s):

N Fig. 3. Weld metal, fusion line an-d’?hlé'h_ea
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Magnification: 100 X.
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Permascand AB
Box 42

840 10 Ljungaverk

Bilaga-Appendix# 1 Rapport-Report#: C111588A

EXAMINATION REPORT
RADIOGRAPHIC

Our comm No

32054906

HOGAND/01/12/2011 07:47

Customer reference Order No
Jimmy Wahlsten -
Test object
Manufacturer Test site
Permascand AB Inspecta Materiallaboratorium, Mdlndal
Object Drawing No
LFyra stumsvetsade ror-Four butt welded pipes -
Base material Filler metal Manufacturing No Heat treated
ASTM B348-05 Gr.2 ERTi-2 - [T ves X No
Welding process Joint Item No Regstration No
GTAW - - -
Extent of examination
}X‘ 100% Supplementary data
D 10% WPS: EN 129
] Spotcheck Svetsldge-welding position: 6G
] According to (Code and client accept EN 473)
Test data
Standard Standard, level
: ASME Section V 2001 ASME IX, QW-191.1.2
Test according to =———r=— Acceptance Procedure, 1o Q
NDT-RT-02 rev.1 -
Gamma source, GBg X-ray equipment No 1 ] 1]} IV]1Q1 location
Voltage
b Twe 1789 S 1791 KV 100
Focus, mm kV-rating Type of film Screens FFD Sourceside
5.0 300 AGFADS [Pb0.027 Exp |mm 600 [] Filmside
Sketch Developing data Exp s 1Ql type
] Yes X No X Automatic [ ] Manual mA min 4,2 ASME 1A
Viewing box No Inspection plan Test
1793 - arr G
Examination result
Acc toreq Exp
Joint/Film No Yes | No |Remarks Repair position al Density data Material size mm Welder
Arne
C111588-1b/c/d | X B - 040 |2,6-30] I 60,3x10 Nickstrand
C111588-2b/c/d | X - - B " 1 " "
C111588-3 b/c/d | X - - " " 1 i N
C111588-4b/c/d | X - - " gl 1 " i
//_. ”
No additional testing has been done. [ This testing has been complemented with:
Inspecta Sweden AB 2
Date Performed by Cerlified according to
2011-11-30 Andréas Hog EN 473/Nordtest
Date Signature Level
2011-12-01 RT2
Report issued by an accredited laboratory. This report may not be reproduced other lhan in full, except with the prior written approval of the issuing laboratory. Page 1 of 1

101_MT_PT_RT_ET_VT_En_005_100201
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Permascand AB

Box 42

840 10 Ljungaverk

Customer reference

Jimmy Wahlst

Test object

en

Bilaga-Appendix#

2 Rapport-Report#:

EXAMINATION REPORT
RADIOGRAPHIC

C111588

Our comm No

32054906

HOGAND/01/12/2011 07:59

Order No

Manufacturer

Permascand AB

Test site

Inspecta Materiallaboratorium, M6lndal

Object

Fyra stumsvetsade rér-Four butt welded pipes

Drawing No

Base material Filler metal Manufacturing No Heat treated

Titan grade 2 ERTi-2 . 1 Yes X No
Welding process Joint Iltem No Registration No

141 5 5 -

Extent of examination

X 100%
[ 10%

[C] Spotcheck
|:| According to

Supplementary data

Procedurprovning: EN ISO 15614-5:2004
WPS: EN 129
Svetslage-Welding position: H-L.045

Test data
Standard Standard, level
Test according to 155 D poceptance LIz T dovel ]
NDT-RT-01, rev.1 NDT-RT-03, rev.0
Gamma source, GBg X-ray equipment No VoItage I I 1]} IV|1Ql location
- Tube 1789 Sentel 1791 KV 100
Focus, mm kV-rating Type of film Screens FFD x Sourceside
5.0 300 AGFAD4 [Pb0.02 Exp |mm 600 [ ] Fimside
Sketch Developing data EXp time 1Qf type
[ ves X No X Automatic  [] Manual mA min 4,2 10TiEn
Viewing box No Inspection plan Test
1793 - arr Fig.12
Examination result
Acc to req Exp
Joint/Film No Yes | No |Remarks Repair position 1Ql Density data Material size mm Welder
Arme
C111588-1ble/d | X | |- - wl4 2630 | I | ©60,3x10 | Nickstrand
C111588-2b/c/d | X - - B " I N "
C111588-3b/c/d [X| |- - " "o | T " "
C111588-4b/c/d | X - - " " I " !
[ No additional testing has been done. This testing has been complemented with: PT
Inspecta Sweden AB /
Date Performed by Certified according to
2011-11-30 Andréas Hogbgﬁ‘ ]ngwta EN 473/Nordtest
Date Signature Level
2011-12-01 RT2

Report issued by an accredited laboratory. This report may not be reproduced other than in full, except with the prior written approval of the issuing laboratory.

Page 1 of 1
101_MT_PT_RT_ET_VT_En_005_100201



Inspecta

Customer
Permascand AB
Box 42

840 10 Ljungaverk

Customer reference
Jimmy Wahlsten

Test object

Bilaga-Appendix#

3 Rapport-Report#:

EXAMINATION REPORT
LIQUID PENETRANT

Our comm No

32054906

C111588

HOGAND/01/12/2011 08:04

Order No

Manufacturer

Permascand AB

Test site

Inspecta Materiallaboratorium, Mélndal

Object

Drawing No

Base matenal

Lf yra stumsvetsade ror-Four butt welded pipes

Filler metal

Manufacturing No

Heat treated

Titan grade 2 ERTi-2 - [ ves X No
Welding process Joint ltem No Registration No

141 . - "

Extent of examination

B 100% of outer surface. Supplementary data

O] 10% EN ISO 15614-5:2004

[] spotcheck WPS: EN 129

] According to Welding position: H-1.045

Test data
Slandard Standard, level
. EN 571-1 EN 1289 Level 2X
Test according to (= e Acceptance Frocedure, rov
NDT-PT-01 rev.1 NDT-PT-01 rev.l
Surface condition Method
As welded X colour contrast penetrant [T Flourescent penetrant
Cleaning Cleaner Charge No Penetrant Charge No
Solvent wetted cloth C10 1870 RP20 379
. . Drying method Remover Charge No Daveloper Charge Ng
Pre-examination | x ;. C10 1870 D30 638
Drying time Penetrant used are removed with
5 min [ water [] solvent X water + solvent
Application method Drying method
Spra Air
5 D y ; Removing e
Application of enetration time rying time
penetrant 20 min 5 min
‘Temperature, °C . Time Method Temperature, °C
~20 Developing 1030 min Spray ~20
Examination result
According to requirements E Yes D No
Remarks
C111588
Svetsare-Welder: Arne Néckstrand
No indications.
[ No additional testing has been done. [X This testing has been complemented with: Radiografic examination
Inspecta Sweden AB '
Date Performed by o Certified according to
2011-11-30 Andréas Hogberg~ . EN 473/Nordtest
Date Signature P ,»-lﬂbpet.ld Level
2011-12-01 £ =7 P2

&3

Page 1 of 1

101_MT_PT_RT_ET VT En_005_100201



Inspecta

Uppdragsgivare/Client
Permascand AB
Box 42

840 10 Ljungverk

Er referens/Your reference
Jimmy Wabhlsten

PROVNINGSRAPPORT - SVETSAD
TEST REPORT - WELDED

Rapport nummer/Report no

C141837

Tekniska krav/Technical requirements
Kundens/Clients
(CAHE-WP-MSPDS-10-000-290310 Rev. DO; 2-Feb-12 (pkt/prt 10.4)

Var referens/Our reference Andersson Sixten/15/12/2014 20:54

Sixten Andersson

Produktspecﬁka!ion/Object
Ett stumsvetsat ror, 60,3 x 10mm
One butt welded pipe, 60,3 x 10mm

Grundmaterial/Parent metal Smalta//Heat

ASTM B348 grade 2 -

SvetsprocedurnrWPS No (prel) Utgava/lssue

Svetsare/Welder

WPQR#: 11-129 - -
Svetsmetod/Welding process Svetslage/Welding position Tillsatsmaterial/Filler metal
141 H-1.045 AWS 5.16-04 ERTi- 1 (Heat#: H19376)
Varmebehandiad/Heat treated Svelsovervakare/Weld inspector
Nej/No -
Inkom/Arrived Markning/Marking
2014-12-08 WPQR#
Innehall/Contents
Svetsgodsanalys/Weld deposit analysis: Sida/Page 2

Ovriga uppgifter/Other information

Kompletterande provning till tidigare utford kvalificering- Additional test to previously performed qualification.

Métutrustning/Measuring equipment

Skjutmatt/Caliper, Utrustnings ID/Equipment ID:

Mikromeler/Micrometer, Utrustnings ID/Equipment ID:

O 1797 {0 5327 11799 05178
Mikrometer, sfarisk/Micrometer, spherical, Utrustnings ID/Equipment ID: Matarstaliv/Upright gage, Utrustnings ID/Equipment ID:
O 1800 5179 [ 1801 [ 5330
Provningsresultat/Test results -~k

|:| Godkéand/Acceptable |:| Undf/rkandm{t ‘Acceptable

Provningsresultaten i denna rapport géller enbart for det provade objektet.
The test results in this report apply only to the tested object.

Inspecta Sweden AB — Neangatan 48

431 53 FOLNDALV Tel +46 8 5011 3400 www.inspecta.com

Overvakad av/Supe Undersktift/Slgnaty Utfort datum/Date
N~ 2014-12-15
Handlégﬁsre-‘Handled by
Andr enberg Sixten Andersson

Den rapporterade osdkerheten &r baserad pa en standardosakerhet multiplicerad med en tackningsfaktor k=2, vilket ger en konfidensniva pa ungefér 95%. Matosakerhelsberakningarna ar

utférda i enlighet med EA-4/16:2003.

The reported uncertainity is based on a standard uncertainty multiplied by a coverage factor of k=2, providing av level of confidence of approximately 95%. The uncertainly evaluation was

carried out in accordance with EA-4/16:2003.

Sida 1av2
FP_Svelsad_Provnrapp_002_130415




Inspecta

PROVNINGSRAPPORT - ANALYS

ASTM E1941, E1409, E1447 & E539

TEST REPORT - ANALYSIS
Provning enligt/Test according lo Teknisk instruktion/Technical instruction Datum/Date
2014-12-12

Andersson Sixten/15/12/2014 13:20

Svets/Weld Grundmaterial/Parent material

[l

Pos nr/ Prov nr/Test No C Fe Y N ] H
ltem No
% % % % % %
1 C141837 | 0,010 | 0,033 | <,0005| 0,008 | 0,090 | 0,0006

Krav/Requirements:

min

max

min

max

min

max

min

max

Anmarkningar/Remarks

Analys utférd av/Analysis performed by Degerfors Laboratorium AB.

Den rapporterade osékerheten &r baserad pa en standardosékerhet multiplicerad med en tackningsfaktor k=2, vilket ger en konfidensniva p& ungefir 95%
The reported uncertainity is based on a standard uncertainty multiplied by a coverage factor of k=2, providing av level of confidence of approximately 95%.

Sida2av 2
FP_Svelssd_Provniapp_002_130415




S-Tech Corporation

g

INSPECTION ~ CERTIFICATE

Messrs: | PERMASCAND AR

Date: 0173172008

Order No:| 2007000623 Grade: Ti-Gr.2

FILE NO: | 2008000069-7 Size: 60.0 mm

HEAT-Lot No: F00257G21 Weight: 533.0KG 1175.06LB
e

Conditioni HR-HeatTreatment-Straightened-Pecled-Polishcd

o
-
qn €
\j.

No.168,Jiafang St. »Sinying City,
Tainan Country 730,Taiwan

TEL: +886-6-652-5522

FAX: +886-6-652-4560

P.O.NO.: 8301925
Size Tal.: 0 / -0.19 mm
P'cs: 14

Chemical C0$position (wt%)

C 0 N H Fe

Min.
Max. 0.0 0.25 0.03 0.015 0.30
Result 0.0% 0.18 0.01 0.001 0.11
Tensile Tes A

Elongation(A) Tensile Strength(Rm)
Unit % Mpa Mpa
Min, 20 345 275
Max. )
Result 25 611 421
Specification:
ASTM B348-05 Gr.?2
Remark:

*Chemical Qomposition Other Each : < 0.1%
*Chemical Qomposition Other Total : < 0.4%

*H(After Pdeled):0.00064%

*Heat Treafment: 680+15°C x IHR MIN Air Cooling
*Certificafe ACC. To EN 10204/3.1

*UT Acceptdd(AMS 2631B GR.1 CLASS A).
*Ti(Composition%): Balance

PERMASCAND AB
APPROVED
Dats " Sign
= ogoyu e,
FM 70124

Yield Strength(Rp) Reduction of Area(Z)
% .

30

42

119822

'f-'(;r awrrfﬁuﬁd{qu
S-TECH CORP
QA Dept.
//’/_ﬁf_-( .
st forived Sigriatureds)

It is hergby certified that the above results are true and correct in every details,
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BAOJI TITANIUM INDUSTRY CO.,LTD

MATERIAL CERTIFICATION NO: C200485041—1
017690 | DATE: Mar. 1,2004

EN10204 3.1B

Commodity : TITANIUM WIRE Finish : ANNEALED
Specification : AWS A 5.16-90, ERTi-2
Size [ mm ] Quantity [pc] Net Weight [kg] Heat No.
DIA. 4.0x1000 50 498.7 20030907
DIA. 1.6x1000 21 201 20030907
DIA. 2.0x1000 26 256 20030907
DIA. 2.4x1000 36 355 20030907
DIA. 3.0x1000 77 771 20030907
Chemical Composition  (wt. %)
Residual element
L Fe C N 0] H .
Requirement Each Total Ti -
<0.20 <0.03 <0.020 | <0.10 | <0.008 | <0|05 <0.20 | Remainder
DIA. 4.0 0.05- 0.02» 0.011* 0.06, | 0.001. <0|05 <0.20 | Remainder
DIA. 1.6 0.05 - 0.01. 0.009- 0.06 .| 0.003- | <005 <0.20 | Remainder
DIA. 2.0 0.05 ° 0.01- | <0.008:| 0.06.| 0.001.| <005 <0.20 | Remainder
DIA. 2.4 0.05 ° 0.01-| 0011.] 0.05. | 0.001- <0L05 <0.20 | Remainder
DIA. 3.0 0.05° 0.01, 0.011- 0.05. | 0.002: | <005 <0.20 | Remainder
Visual Inspection Dimensional Inspection
ACCEPTABLE ACCEPTABLE

We hereby certify that the material described above has been tested and complies with the terms of the
order confirmation. Inspection and dimensional control without complaints.

Note:

1.C. N. Hy Q--mm- product analysis.

< NDUSTS
PERMASCAND AB ! z\{\\ﬁ\\\&fj—'( ﬁf N\
c/o TITAN SERVICE CENTER  NSPECTHL }_‘,,,\-;.;D-%-—
APPROVED S sy
?;i‘e Sign \ : o
sy/8 2ooy AL
Kig20ey M |

VICE- MANAGER OF QUALITY DEPARTMENT
BAOJI TITANIUM INDUSTRY CO.,LTD




SWED4. PROVNINGSRAPPORT
I nspeCta EYYIYYAC) utfardat av ackrediterat provningslaboratorium
(% (Y] E TEST REPORT issued by an Accredited Testing Laboratory
f2p1re’
1181 Rapport-Report #: Sida (av)-Page (of):  Datum-Date:
1SO/NEC 17025
C111588A 1(2) 2011-12-07
Uppdragsgivare-Client: Tekniska krav-Technical requirements:
Permascand AB ASME [X, Edition 2010, 2011a Addenda
Box 42
840 10 Ljungaverk
Er referens-Your reference: Var referens-Our reference:
Jimmy Wahlsten Andréas Hogberg
Pmduhtspeci?kallon-Obchl: Grundmaterial-Parent metal: | Smalta-Heal#:
Fyra stumsvetsade rér, @60 x 10mm
Four butt welded pipes, @60 x 10mm ASTM B348-05 Gr.2 F00257G21
Svelsprocedurnr-WP$S No (preliminér-preliminary): Utgava-Issue: Svetsare-Welder:
EN 129 - Arne Néckstrand
Svetsmetod-Welding method: Svetslage-Welding position: | Tillsatsmaterial-Filler metal:
GTAW 6G ERTi-2
Varmebehandiad-Heat treated: Svetsdvervakare-Weld inspector:
Nej/No Kurt Engstrom, Inspecta Sweden AB
Inkom-Arrived: Markning-Marking:
2011-11-28 pWPS#
Innehall-Contents:
Dragprovning-Tensile test: sida-page 2
Bockprovning-Bend test: sida-page 2
Radiografiskprovning-Radiographic examination: bilaga-appendix 1

Ovriga uppgifter-Other informations:

Provningsresultat-Test results:

X Goedkind-Acceptable (] Underkénd-Not acceptable
Handlaggare-Handled by: = Kontrollerad av-C b
iy Inspecta _ Inspecta
Andréas Hogbergl— Dan Matt
Inspecta Sweden AB

Denna rapport far endast aterges i sin helhet, om inte utfardande Iaboratorium i forvég skriftligen godként annat.
This report may not be reproduced other than in full, excepl with the prior written approval of the issuing laboratory.

Provningsresultaten i denna rapport géller enbart for det provade objektet.- The test resulls in this report apply only to the tested object.

Den rapporterade osdkerheten &r baserad pa en standardosékerhet multiplicerad med en téckningsfaktor k=2, vilket ger en konfidensniva pa ungefar 95%.Matosakethetsberékningama ar

utforda i enlighet med EA-4/16:2003.
The reported uncertainty is based on a standard uncertainty multiplied by a coverage factor of k=2, providing a level of confidence of approximately 95%. The uncertainty evaluation was
carried out in accordance withEA-4/16:2003.

Postadress & Bestksadress Telefon Fax
Postal address & Visiling address Telephone
Neongatan 4 B +46 (0)8 5011 3400 +46 (0)8 5011 3401

SE-431 53 MédIndal, Sweden

Procedurrapport-1asidan-2010-rev.1



WED4 PROVNINGSRAPPORT
) o] . . . ;
I nspeCta PYYRY YO utfardat av ackrediterat provningslaboratorium
0 X} E TEST REPORT issued by an Accredited Testing Laboratory
fepr7e”
1181 Rapport-Report #: Sida (av)-Page (of):  Datum-Date:
1SO/EC 17025
C111588A 2(2) 2011-12-07
DRAGPROVNING-TENSILE TEST
Provning enligt-Test according to: Provstav enligt-Specimen according to: Datum-Date:
ASME X, pkt-prt QW-152 ASME [X, pkt-prt QW-462.1(c) 2011-12-06
Pos # Prov nr. T b/D a So ReL Ren Rpo2  Rp10 Rm As z Anm,
ltem#| TestNo. Remarks
°C mm mm mm? N/mm? N/mm? Nmm? | % %
1 2 3 5 6 7 8 9 10 11 12
Krav min 345
Requirements max
1 C111588A | +20 12,3 9,94 402 | 444 517
2 C111588A | +20 12,3 9,92 397 | 451 556
Matosgkerhet-Uncertainty 2.7 | 27 2,7

Anmarkningar-Remarks:

Brott i svetsgods-Fracture in weld metal

Forklaringar-Explanations:

3. Provningstemperatur-Test temperature
4. Provstavens bredd/diameter-Specimen width/diameter
5. Provstavens tjocklek-Specimen thickness

6. Ursprunglig tvérsnittsarea-Original cross-sectional area

7. Undre/Ovre strickgrans-Lower/Upper yield
8. Forlangningsgrans-Proof stress

9. Brottgrans-Tensile strength

10. Brottforlangning-Elongation after fracture
11. Brottkontraktion-Reduction of area after fracture

BOCKPROVNING-BEND TEST

Provning enligt-Test according to: Provstav enligt-Specimen according to: Datum-Date:
ASME [X,
Pkt-prt QW-466.1 & 466.2 ASME [X, pkt-prt QW-462.3(a) 2011-12-06
Pos nr. Prov nr. Typ av prov Bredd Tjocklek Dorndiam. | Avstand mellan stoédrullar | Vinkel | Férl&ngning Anm.
Iltem No. | Test No. Type of test Width Thickness Former Distance between rollers | Angle [ Elongation | Remarks
diam.
mm mm mm mm @ %
13 14 15 16 17 18 19 20 21 22
1 C111588A | Facebend 9,7 10,2 40 64 180
2 C111588A | Rootbend 9,8 10,1 40 64 180
3 C111588A | Facebend 9,9 10,0 40 64 180
4 C111588A | Rootbend 9,8 10,2 40 64 180
Krav-Requirement 4xa 6xa+3,2 180

Anmérkningar-Remarks:

Forklaringar-Explanations:
15. Toppsidan dragbelastad-Face side in tension (TFBB), Rotsidan dragbelastad-Root side in tension (TRBB), Sidan dragbelastad-Side in tension (SBB)

Provningspiotokoll-2011-rev0




