
Date of issue Recognized third party body

2016-12-02 FORCE Technology Sweden AB
Location

Borlänge
Name and signature

Åke Moen

2-141-51-10-60-BW
Manufacturer's WPQR

EN 129

2011-11-28

Address

Direction

Manufacturer

Manufacturer's pWPS No.

Folkets husvägen 52, 840 10 LJUNGAVERK, Sweden

AFS 2016:1 PED
Date of welding

Comm No.

216-26393

SS-EN ISO 15614-5:2004, Norsok M 601 Rev 5, SS-EN 13445

Cover range
Welding process

BW, ss nb, ss mb, bs ng, bs gg and FW

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

Type of welding current and polarity

AWS A5.16 ERTi-2

150
Heat input, KJ/mm

Welding positions

Preheat temperature, °C

Filler material

BW: 3,0-20,0  FW: 3,0-20,0

Interpass temperature, °C

Parent material thickness, mm

See record of weld test.

141 Manual Partly mechanized Fully mechanized Automatic 

Designation of shielding gas - flux

Joint type

Mode of metal transfer

Parent material

Weld metal thickness, mm

Multi run

Outside pipe diameter, mm

≥30 Root run: DC-.  Filler: DC- & DC- puls
Throat thickness, mm

7,5-15,0

Post-weld heat treatment

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.

Designation

SS-EN ISO 14175:I1

All, vertical down excluded.

Post-heating

Twinweld Sweden AB

Single run - Multi run

 X  

Recognized third party body

Welding Procedure Qualification Record 
(WPQR)

Page 1 of 3



Location

Machining, brushing

Ljungaverk

ASTM B348-05 Gr 2
Manufacturer

Method for preparation and cleaning

Welder's name

Parent material spec.

Arne Näckstrand

141
Joint type

BW, ss nb 

H-L045
Joint design

20
Preheat temperature, °C

150
Tungsten electrode: Grinding angle °

Gas nozzle, mm

Weaving (maximum width of run)

Run 8-9 Puls 50% 1,5 Sek

Special baking or drying

Auxiliary

WPQR No.

2-141-51-10-60-BW

Twinweld Sweden AB

Welding method

Mode of metal transfer Welding position

Outside pipe diameter, mm

60

Parent material thickness A, mm

10
Parent material thickness B, mm

Welding sequences

Tungsten electrode: Type, size, mm

WTh 20 Ø 3,2

Pulse welding details

Post-weld heat treatment method

Back gouging - backing, details

Interpass temperature, °C

Torch angle °

Oscillation: Amplitude, frequency, weld time

Plasma welding details

Post-heating

Manufacturer's pWPS No.

EN 129

Comm No.

216-26393

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

Time, temperature Heating rate

10

Cooling rate

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,
Tunavägen 276, 781 73 Borlänge

Name, date, signature

Weld controllerManufacturer

Name, date, signature

Recognized third party body

Twinweld Sweden AB
Name, date, signature

2016-12-02
Åke Moen

FORCE Technology Sweden AB

2016-12-20
Pontus Björk

2016-12-02
Andreas Holfve

FORCE Technology Sweden AB

Record of weld test
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Welding details consumable

Run Method Filler material Diameter Designation Shielding gas/flux Backshielding gas

1 141 BAOJI Titanium 1,6 AWS A5.16 ERTi-2 SS-EN ISO 
14175:I1

SS-EN ISO 
14175:I1

2 141 BAOJI Titanium 2,4 AWS A5.16 ERTi-2 SS-EN ISO 
14175:I1

SS-EN ISO 
14175:I1

3-9 141 BAOJI Titanium 3 AWS A5.16 ERTi-2 SS-EN ISO 
14175:I1

SS-EN ISO 
14175:I1

Welding details individual runs

Run Method Type of Current 
Polarity

Distance contact 
tube/work piece (mm)

Current (A) Wire feed 
speed (m/min)

Voltage (V) Travel speed 
(mm/min)

Heat input 
(KJ/mm)

Shielding Gas 
flow (l/min)

Backshielding 
Gas flow (l/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

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,
Tunavägen 276, 781 73 Borlänge

Name, date, signature

Weld controllerManufacturer

Name, date, signature

Recognized third party body

Twinweld Sweden AB
Name, date, signature

2016-12-02
Åke Moen

FORCE Technology Sweden AB

2016-12-20
Pontus Björk

2016-12-02
Andreas Holfve

FORCE Technology Sweden AB

Record of weld test
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Location

Ljungaverk
Comm No.

2-141-51-10-60-BW216-26393
WPQR No.

Manufacturer's pWPS No.

EN 129



lnspecta

Tillverkarens WPQR nr:
Manufâcturer's WPQR No:

Tillverkare:
Manufacturer

Adress:
Address:

Produkt-/Provningsstandard :

Code/test¡ng standard:

Datum för svetsning:
Dato of weld¡ng:

1181

ls¡Ec I 70?0l l

tt-t29

Permascand AB

Box42 840 10 Ljungaverk

Utskriftsdatum:
Date of ¡ssuê:

Granskande organ
Exam¡n¡ng body:

Beteckning rotskyddsgas:
Des¡gnat¡on of back¡ng gasi

Typ av strÖm och polaritet:
Type ofwelding current and polar¡ty:

Värmetillförsel (kJ/mm):
Heat ¡nput (kJ/mm):

Sätt för droppövergång:
Mode ol mêtal transFer:

Inspecta Sweden AB

KVAL|F|CERTNG AV SVETSPROCEDUR (WPQR)
BAGSVETSNING
Welding Procedure Qualification Record (WPOR)
Arc Welding

EN ISO 15614-5:2004 Norsok M-601, rev.5 Directice 97123 EC

2011-tt-28 F;j:"""":._J', s-0s0s

Giltighetsområdê/Range of quatittcation

Svetsmetod: l4l
Welding process:

Förbandstyp och svetstyp: BW, FW, BC>60o
Type ofjoint and weld:

Grupp(er) och undergrupp(er) för 5 1-5 I
grundmaterial:
Parent materiâl group(s) and subgroup(s):

Grundmaterialets tjocklek (mm): 3,0-20,0
Parent mater¡al thickness (mm):

Svetsgodstjocklek (mm): 3,0-20,0
Wold metal th¡ckness (mm):

a-mått (mm): No restriction
Throat thickness (mm):

Enkelsträng/Flerstràng: Multi run
S¡ngle run/multi run:

Ytterdiameter rör (mm): >30,0
Outs¡de p¡pe diameter (mm):

Beteckningtillsatsmaterial: AWSA.5l6ERTi-2
Fillsr metsr¡al des¡gnation:

Fabrikat tillsatsmaterial: All
F¡ller mâterial make:

Beteckning skyddsgas/pulver: EN 14175 Il Argon
Designat¡on of shield¡ng gâs/flux:

Diametertillsatsmaterial(mm): Norestriction
F¡ller material size (mm):

Svetslågen: pA,pB,pC,pD,pE,pF,H-L045
Welding pos¡tions:

FörhÖjdarbetstemperatur('C): >20
Preheat temperature ("C):

Väteutdrivning:
Post-hoating:

Värmebehandling efter
svetsn¡ng:
Poslweld heaþtrealment:

Mellansträngstemperatur ("C): <150
lnterpass tamperature ('C):

EN 14175I1 Argon

DC-

See welding details

Annan upplysn¡ n g/orher infomation

*+l-'l5o/o according to Norsok M-601

x Detta dokument är utfärdat av lnspecta Sweden AB som anmält organ (nr 0409) fÖr AFS 1999:4 (PED)
Th¡s document is ¡ssued by lnspecta Sweden AB Not¡fied body (No 0409) for AFS 1999:4 (PED)

Härmed intygas att provsvetsar bereddes, svetsades och provades med tillfredsställande resultat enligt fordringarna i ovan angiven
prod uktstandard/provningsstandard.
Certifled lhat test wêlds prepared, welded and tested satislactor¡ly in acærdancê with ths requirements of the code/testing standard ¡ndiæted above

Plats: Namn och namnteckning:
Loætion:

lnspecta
Sundsvall 20lt-12-07

Namê ê

Kurt

Sida I av 3
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lnspecta
PROTOKOLL, SVETSNI NG AV PROVSTYCKET
Record of weld test

Tillverkare:
Manufacturer:

Plats:
Location:

Svetsarens namn:
Welder's name:

Tillverkarens pWPS
l\4anufacturer's pWPS No:

Permascand AB

Ljungaverk

Arne Näckstrand

EN I29

d€ta¡ls

nr:

Granskande organ: Inspecta Sweden AB
Exam¡n¡ng body:

Sätt för fogberedning och rengöring: Brusch / V/ash
Method of preparat¡on and clean¡ng:

Specifikation för grundmaterialet: Gr2 (5 1.1)
paront mater¡at specit¡cation: 

Heat no: F00257G21

Materialtjocklek (mm): 10
Mater¡al thickness (mm):

Ytterdiameter (mm): 60
Outside d¡amet€r (mm):

Svetsl¿ige: H-L045
Welding posit¡on:

bi details ¡s on snclosuro

Avstånd mellan kontaktrör & arbetsstycke:
Distance contact tube/workp¡oce:

Plasmasvetsning, detaljer:
Plêsme weld¡ng details:

Brännarvinkel ("):
Torch angle ("):

Väteutdrivning:
Pos!heat¡n9:

Förhöjd arbetstemperatur ("C):
Preheat tempêrature ("C):

Mellansträngstemperatur ('C):
lnterpass temperature ('C):

Granskande organ: Namn, datum och namnteckning
Examin¡ng body: Nams, date and s¡gnature:

Tillverkarens WPQR nr: 1l-129
Manufâcturer's WPOR No:

Sätt för droppövergång: --
Mode of metal transfsr:

Förbandstyp och svetstyp: Brty
Type oljoint and weld:

Svetsdata/ deta¡ls

Tillsatsmaterial, beteckning & fabrikat: AV/S 45.l6 ERTi-l / BAOJI TITANIUM INDUSTRI Titanium wire. Heat no: 20030907
F¡llor mater¡al designation ând makê:

Termisk verkningsgrad: 0,6 Pendling (maximal strängbredd):
Thermal eff¡c¡ency: Weaving (maximum w¡dth of run):

Särskild värmning eller torkning: Oscillering: ampl, frekv, varaktighet:
Any sp€cial baking or drying: Osc¡llation: apl¡tude, frequency, dwsll time:

Skyddsgas/pulver: toppsidan: EN 1417 5 ll Arson Pulssvetsningsdetaljer: Run 8-9 Pulse 50% I,5s
Gas/Flux: sh¡elding: Pulse weld¡ng details:

rotsidan: EN 14175 Il Argon
backing:

Gasflöde (l/min): toppsidan: 10
Gas flow Rate (l/min): shield¡ng:

rotsidan: 12
back¡ng:

Wolframelektrod typ/dimension (mm): V/Th 20 3,2 mm
Tungsten electrode Type/size (mm):

Rotmejsling/rotstöd, detaljer:
Details of back goug¡ng/backing:

20

Värmebehandling efter svetsning: Jalves ! Nej/ro x
Posl-weld heat treatment:

Tid, temperatur, metod:
Time, têmperature, method:

Uppvärmnings- och
svalningshastigheter:
Heating and cool¡ng ratss:

Annan information:
Other infmation:

Tillverkare: Namn, datum och namnteckning:
ManLfactur€r: Name, date and s¡gnature:

50s

Weldino seouences:
Svetsföljder:Fogutformning

Joint des¡an:

c

r t

b

Värmetillförsel
Heat ¡nput

(kJ/mm)

Droppövergång (metod
r 3x)
Metal transfer
(method 13X)

Svetsmetod
Weld¡ng process

Tillsatsmateria l-

diameter
S¡ze of f¡ller material
lmmì

Ström
Current

(A)

Spänning
Voltage

(v)

Strömtyp/
Polaritet
Type of
currenUpolarity

Trådmatnings-
hastighet
Wire feed speed

lmlmin)

Framförings-
hastighet
Travel speed

lmm/min)

Strång
Run

7,6
2,4
3,0
3,0

1ll
132
162
123

t2
t2
t2
l3

DC-
DC-
DC-
DC-

120
167
134
t23

*0,4
*0,3
*0,52
*0,478-9

I
2

J-t

141
l4t
l4t
141

S¡da 2 av 3



lnspecta

Tillverkarens WPQR nr:
Manulacturer's WPQR No:

Visuell kontroll:
Visual:

Penetrant:
Penetrant:

Magnetpulverprovning :

Magnet¡c parlicle:

Andra provningar:
Other testsi

Anmärkningar:
Remarks:

Proven utförda enligt
Tests can¡ed out in acc with

tt-t29

Approved

Approved

+20

PROVNINGSRESULTAT
Test results

Granskande organ:
Exam¡ning body:

Referens nr:
Ref€rence No:

Radiografisk provning:
Rad¡ography:

Ultraljudprovning:
Ultrasonic:

Inspecta Sweden AB

s-0505

Approved

Makroundersökning:
exam¡nalion:

Approved
ndersökning:

gxam¡nation:

cl11s88

Dragprovning
Tensile tests EN ISO

Temperatur:
Temperature:

6892-1

Bockprovning Dorndiameter: 40
Bend tests ISO 5173 Formerdiâmetar:

Slagprovning Typ:
lmpact tost ISO 9016 Type:

Hårdhetsprovning (typ/provkraft): HV l0
Hardness test (type/load): EN ISO 90151

Fordran:
Requ¡rament:

Grundmaterial:
Parenl metal:

Värmepåverkad zon:
HA¿:.

Svetsgods
W€ld metal:

Storlek: 7.5x10
Size:

Fordran [Joule]: 23
Rsquirement:

Mätpunkternas lägen (skiss):
Location ol measurements (sketch):

190-215

r86-208

173-210

Laboratorierapport referensn r:
Laboratory report referenæ No :

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

aìl

fordringar i:
requirements of:

Provningsresultaten var: x Godkända
Accsptable

Proven utförda i närvaro av: Namn och namnteckning:
Tests canied out in the presence of: Namg and signature:

Granskande organ: Namn, datum och namnteckning
Examin¡ng body: Name, date and signature:

fl Ej godkända

- Not acceptabls

Typlnr
Type/No

R
(N/mm2)

Rm
(N/mm2)

A
(Y")

z
e/")

Brottställe
Fracture locât¡on

Anmärkning
Remarks

Fordran
Rsquirement

min 345

1 Clll588
2 Cl I1588

517
556

Weld metal
Weld metal

Approved
Approved

fyplnr
fype/No

Bockn¡ngsvinkel (")
Bend angle (')

FörlËingning (%)
Elongat¡on (%)

Resultat
Results

TFBB
TRBB
TFBB
TRBB

180

180
180
180

Approved
Approved
Approved
Approved

Anvisningens läge/riktning
Notch locâtion/d¡rect¡on

Temp.
t"cl

Vården poulel /values ¡.toutel11213
Medelvârde [Joule]
Average valuo [Joulel

Anmärkning
Remerks

I VWT 0/l
2VHT tlt

+20
+20

90
64

72
56

76
70

79
63

Approved
Approved

Inspectas provningslaboratorium Andréas Högberg

Sida 3 av 3



lnspecta >E ì¿to?ìlJ z'?¿¡rtçe

.{ED{e

ltEl
ISO/IEC 17025

Rapport-Report #:

c1 1 1588

PROVNINGSRAPPORT
utfärdat av ackrediterat provningslaboratorium
TEST REPORT rssued by an Acuedited Testing Laboratory

S¡da (av)-Page (of): Datum-Date:

1 3 2011-12-07
Uppdragsgivare-Client:

Permascand AB
Box 42
840 10 Ljungaverk

Tekniska krav-Technical requirements:

EN ISO 15614-5:2004
Directive 97l23EC
Norsok M-601, rev.S

Jimmy Wahlsten Andréas Högberg

Vár referens-Our reference:

Produktspecif¡kêt¡on-Object:

Fyra stumsvetsade rör, Ø6Q x 1Omm
Four butt welded pipes, Ø60 x 1Omm

I Smälta-Heat#:

F00257G21

Grundmaterial-Parent metal :

Titan grade 2
Svetsprocedumr-WPS No (prel¡minär-preliminary):

EN 129

Utgâva-lssue:

Arne Näckstrand

Svetsare-Welder:

Svetsmetod-Weld¡ng method:

141

Svetslage-Weldin9 pos¡t¡on

H-1045

Trllsatsmatenal-Filler metal:

ERTi-2

Nej/No Kurt Engström, lnspecta Sweden AB

Svetsövervakare-Weld ¡nspector:

lnkom-Arr¡ved:

20 -2811-11 pWPS#

lvlàrkning-Mark¡ng:

sida-page 2

sida-page 2

sida-page 3

sida-page 3

bilaga-appendix 1

bilaga-appendix 2

bilaga-appendix 3

Dragprovning-Tensile test:

Bockprovning-Bend test:

Slagprovning-lmpact test: +20'C

Hård hetsprovning-Hard ness test:

Makro-m ikroundersökn ing-Macro-m icro exam ination :

Rad iografiskprovning-Radiographic exam ination :

Penetrantprovn ing-Dye penetrant exam ination :

lnnehåll-Contents:

Ovriga uppgiftetrOther informations:

n Underkänd-Notkänd e
Handläggare-Handled by:

And
lnspecta

Dan M

lnspecta Sweden AB '
Dennâ rapport får endast återges i sin helhet, om inte utfärdande laboratorium i föruäg skriftligen godkänt annat.

Th¡sreportmaynolbereproducedother thaninfull,exceptwiththepr¡orwrittenapproval of theissuinglaboratory.

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

utförda i enlighet med EA-4l16:2003.

cârie.i orrl in âccordâncê wilhEA4ll6:2003

Postadress & B€söksadress

Postal address & Visiting address

Neongatan 4 B
SE-431 53 Mölndal, Sweden

+46 (0)8 501 1 3400 +46 (0)8 5011 3401

FaxTelefon

Telephone

Proc€durapport-l ærdan-z01çtøv'l



lnspecta Þìttll o9ìsr 3'?¿orrge

"{BD{e

llSl
tso/tEc l7(Þ5

Rapport-Report #:

cr 1 1588

PROVNINGSRAPPORT
utfärdat av ackrediterat provningslaboratorium
TEST REPORT issued by an Accredited Testing Laboratory

Sida (av)-Page (of): Datum-Date:

2 3 2011-12-07

DRAGPROVN ING.TE NSI LE TEST
Provning enligt-Test according to:

EN tSO 6892-1

Provstav enl¡gt-Specimen according to:

EN rSO 4136 2011-12-06

Datum-Date:

Pos #
Item #

Prov nr.

Test No.

T

oc

b/D

mm mm

a So

mm' N/mm2

Rel- ReH

N/mm2

Rpo,z Rpt,o

N/mm2

R- A6 z

of

Anm.

Remarks

1 2 3 4 5 7 1 11 12

Krav
Requirements

min
max

345

1

2

c1r r 588

c1 I 1588

+20

+20

12,3

12,3

9,94

9,92

402

397

444

451

517

556

!2,7 !2,7 !2,7MätosäkerhetU ncertainty

Brott i svetsgods-Fracture in weld metal

Anmärkningar-Remarks :

3. Provningstemperatur-Test temperature
4. Provstavens bredd/diameter-Specimen width/diameter
5. Provstavens tjocklek-Specimen thickness
6. Ursprunglig tvärsn¡ttsarea-Original cross-sectional erea

7. Undre/Ovre sträckgräns-Lower/Upper yield 1 0. Brottförlängning-Elongation after fracture
L Förlängningsgràns-Proof stress I 1. Brottkontraktion-Reduction of area after fracture
L Brottgräns-Tensile strength

BOCKPROVNING.BEND TEST
Provn¡ng enligt-Test according to:

EN tSO 5173

Provstav enli gt-Specimen according to:

EN tSO 5173 2011-12-06

Datum-Date:

Pos nr.

Item No

Prov nr.

Test No

Typ av prov

Type of test

mm

Bredd

width

mm

Tjocklek

Thickness

mm

Dorndiam

Former
diam.

Avstånd mellan stödrullar

Distance between rollers

mm

Vinkel

Angle

%

Förlängning

Elongation

Anm.

Remarks

1 14 1t 1l 't7 18 19 20 21 22

1

2

3
4

c1 1 1588
c1 11588

c1l1588
c1 '1 1588

TFBB
TRBB

TFBB
TRBB

39,8
40,0

39,8
40,3

10,1
10,2

10,0
10,0

40
40

40
40

70
70

70
70

180
180

180
180

Krav-Reouirement 4xa 7xa 180
Anmärkningar-Remarks :

Förklaringar-Explanat¡ons:

1 5. Toppsidan dragbelastad-Face side in tension (TFBB), Rotsidan dragbelastad-Root side in tension (TRBB), Sidan dragbelastad-Side in tension (SBB)



lnspecta >ìlrllt o
9 ì,eJ 3'?¿orrg*

"{BD{e

ll81
lso/lEc l7m5

PROVNINGSRAPPORT
utfärdat av ackrediterat provningslaboratorium
TEST REPORT issued by an Accredited Testing Laboratory

Rapport-Report #:

c111588
Sida (av)-Page (of): Datum-Date:

3 2011-12-07

SLAGPROVNI NG-IM PACT TEST
Provning enligt-Test accord¡ng to:

EN rSO 148 (KV300J)

Provstav enligt-Specimen according to:

EN tSO 148, EN tSO 9016 2011-12-07

Dêtum-Dâte:

Pos nr.
Item No.

Prov nr.
Test No

Beteckning
Denomination

Tvp
ïype

Temp

c

Slagenergi
lmpact energy

J

Mv

J J

Krav
Requirements

Anmärkningar
Remarks

23 24 25 26 27 2i 2 30 31

1

2
cl1l588
c111588

wvT 0/l
vHT 1t1

7,5x10
7,5x10

+20
+20

90
64

72
56

76
70

79
63

23
23

Svets-weld
HAZ

Mätosäkerhet-U ncertainty of m easurem ents 0-40J 4,7J 41-68J 6,2J 69-1 00J 8J 100-300J 17,6J

Anmärkningar-Remarks:

Förklar¡ngar-Explanations:

25. Beteckning enl¡gt EN ISO 901o-Denomination according to EN ISO 9016
26. Provstavstyp-Specimen type (ex. 5x10 mm el. 10x10 mm)

27. Provningstemperatur-Test temperature
30. Medelvärde-Mean values

HARDHETSPROVNI NG.HARDN ESS TEST
Provn¡ng en¡igt-Test according to:

EN rSO 9015-1

Provbelastning-Test load:

98,07 N

Mätvârden i-Measurement values in:

HVlO 2011-12-06

Datum-Date:

Prov nr.
Test No. Position

Grundmaterial-
Parent metal HM Svets-Weld HM

Grundmaterial-
Parent metal Fig.

Topp-Face 1

185

206

212

203

208

204

210

204

195

198

202

192

204

212

215

RoþRoot

c111588

Topp-Face 2

r90

193

200

192

186

r88

173

175

182

r95

191

205

195

203

210

Krav-Requirement Max Mätosäkerhet-Uncertainty of measurements +2.6%

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



lnspecta
9

G)al¡
D.{e APPENDIX 1

OF TEST REPORT

Rapport-Repori #:

c111588
Sìda (av)-Page (of): Datum-Date:

r (3) 2011-12-os
¡t8t

ìsûtcctæ5

MACRO.AND MICRO EXAMINATION
Test according to:

EN 1321

Specimen according to:

EN 1321

Requirement:

EN tSO 15 614-5
Norsok M-601 2011-12-05

Date

During the macro-examination acceptance limits according to EN ISO l5 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 ISO 15 614-5 and Norsok M-601 were applied

Etching as above.

Performance:

Macro Examination

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.

,ho-Ç7-*uon.á^
Arne Gudmundson/

lnspecta

reas Högberg/
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APPENDIX 1

OF TEST REPORT

Rapport-Report #:

c11 1588

Sida (av)-Page (of): Datum-Date:

2 (3) 2oi1-12-os
MACRO. AND MICRO EXAMINATION

Figure(s):

c1 1 1588

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

,c

¿a

\

Fig.2. Weld metal Magnification: 100 X
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APPENDIX 1

OF TEST REPORT

Rapport-Report #:

c111588
Sida (av)-Page (of): Datum-Date:

3 (3) 2011-12-05
MACRO-AND MICRO EXAMINATION

Figure(s):

Fig. 3. Weld metal, fusion line and the heat affected zone
Magnification: 100 X.



lnspecta Bilaga-Appendix# 1 Rapport-Report#: C1115884

EXAMINATION REPORT
RADIOGRAPHIC

Our comm No

32054906

1161
tsøEc 17@5

Customer

Permascand AII
Box42
840 10 Ljungaverk

Customer reference

Jimmy Wahlsten

HOGAN D/0 1 /1 21 201 1 07'.47

Order No

Test

nt of examination

Test data

Examination result

El No additional testing has been done. fl This testing has been ented with:

Sweden AB

Permascand AB
Manufacturer

Írspecta Materiallaboratorium, Mölndal
Test site

0bject

Fyra stumsvetsade rör-Four butt welded pipes
Drawing No

Base material

ASTM 8348-05 Gr.2
F¡ller metâl

ERTi-2
Manufacturing No Heat treâted

! ves X ¡lo
weldrng process

GTAV/
Jornt Item No t{egrstraüon No

X looo/o

nß%
tr Spotcheck

n According to

Supplementary dâta

WPS: EN 129
Svetsläge-welding position: 6G
(Code and client accept EN 473)

Standard

ASME SectionV 2001
Standard, level

ASME D( QV/-19i.1.2ïest according to
Procedure, rev

NDT-RT-O2 rev.1

Acceptance
Procedure, rev

Gamma source, GBq

1789 Control t791
Voltage
KV

I

100
l-ocus, mm

5.0

kv-ratrng

300

r ype ot lilm

AGFA D5
screens

Pb 0.027
FFD
mm 600

Sourceside

Sketch

!v". Xruo
Develop¡n9

[lAutomatic ! Manual
Exp time
mA min 4)

Viewing box No

t793

Exp
data

Test
atr G

rQltype

ASME 1A

JoinUF¡lm No

Acc

Yes

to req

l"o Remarks Repair pos¡tìon u Density
Exp
dãtâ Materiâl size mm Welder

Cl11588-1 b/c/d X 0.40 2.6-3.0 I Ø60.3x10
Ame

Näckstrand

CIII588-2b/cld X lt It I il il

Cl11588-3 b/c/d X il I il lr

C111588-4 b/c/d X It I il il

Date

20 -3011 11 Andréas Hö , ¡---^-l-

CertÌf¡ed accord¡ng to

EN 4734{ordtest
Dâte

20 2-01111

lllarlrELts Level

RT2



lnspecta Bilaga-Appendix# 2 Rapport-Report#: C111588

EXAMINATION REPORT
RADIOGRAPHIC

Our comm No

32054906

sqEc 17025
114

Customer

Permascand AB
Box42
840 10 Ljungaverk

Customer reference

Jimmy Wahlsten

HOGAND/01/1 2t201 1 07'.59

Order No

Test

Extent of examination

data

Examination result

E No additional testing has been done. xl This testing has been with: PT

Sweden AB

Permascand AB
lvla n ufactu rer

úrspecta Materiallaboratorium, Mölndal
Test site

stumsvetsade rör-Four butt welded
Drawing No

Base mater¡al

Titan grade 2

F¡ller metal

ERTi-2
Manutactunn9 No Heat treated

nves Xruo
Item NoWelding process

14r
Joint Registratìon No

X
n
n
n

100%

10%

Spot check

According to

Supplementary data

Procedurprovning: EN ISO | 5 61 4-5 :2004
WPS:EN 129
Svetsläge-Welding position: H-L045

EN 1435 B
Stândârd Standard, level

EN 12517. level 1
Test according to

rev

RT-O1, rev.1

Acceptance rev

RT-03, rev.O

Voltage
KV 100

Gamma source, GBq

179t
X-ray equipment No

rube 1789 Conkol
unit No

Focus, mm

5.0

kv{at¡n9

300
Type of film

AGFA D4 Pb 0.02
Screens

FFD
mm 600

lQl location

I Sourceside
n Filmside

Sketch

I ves X ¡lo X Automatic ! Manual
Exp time
mA min 4,2

Viewing box No

1793

plan

Exp
data

Test
afl Fis,.I2

rqr lype

1OTiEn

JoinUFilm No

Acc to req

Nñ Remarks Reoair Þosit¡on DensitV
Exp
data Material size mm Welder

Cl11588-1 b/c/d X wI4 2.6-3,0 I Ø60,3x10
Ame

Näckstrand

CII1588-2blcld X il ll I il il

il il I IC111588-3 b/c/d X

C111588-4 b/c/d X il I il

201 1-1 1-30

Date Perfomed by

Andréas lncn¿rh
Cert¡fied according to

EN 473lÌ.[ordtest
Date

20 1 1 1 2-0I
Srgnature

RT2
Level



lnspecta Bilaga-Appendix# 3 Rapport-Report#: C111588

EXAMINATION REPORT
LIQUID PENETRANT

Our comm No

32054906

H OGAND/o1 /1 2t 20 1 1 08'.04

Order No

Customer

Permascand AB
Box42
840 10 Ljungaverk

Customer reference

Jimmy Wahlsten

Test

Extent of examination

Test data

Examination result

Úrspecta Materiallaboratorium, Mölndal
Test site

Permascand AB
l\ranufacturer

0bject

Fyra stumsvetsade rör-Four butt welded pipes
Base matenal

Titan grade2
Filler metal

ERTi-2
Manufacturing No Heat treated

n v". X ¡lo
Item No Registration NoWelding process

t4r
Joint

1 00% of outer surface

10%

Spot check

to H-L04s

EN ISO 15614-5:2004

EN 129

Standard

EN 571-1

Standard, level

EN 1289 Level2Xïest according to
Procedure, rev

NDT-PT-01 rev.l

Acceptance rev

-PT-01 rev.l
Suriace cond¡ton

As welded
lvlethod

X Colou contrast penetrant E Flourescent penetrant
Cleaning

Solvent wetted cloth
Cleaner Charge No

c10 1 870

Penetrant Charge No

RP2O 379
Drying method

Air
Remover charge No

c10 1 870 D30 688
Pre-examination

Dryrn9 trme

5 min
used are removed with

n w"t", n sotvent [l water + sotvent
Drying method

Air
Appl¡cat¡on method

Spray
Penetratìon t¡me

20 min

Removing DryÌng time

5 min
Application of
penetrant

Temperature, "C

-20
Developing

I rme

0-30 min
Method

Spray
I emperature, "C

-20

Yes No

Remarks

c111s88
Svetsare-Welder: Arne Näckstrand
No indications.

E No additional testing has been done. X This testing has been comp

201 1-1 1-30

Date Certitied according to

EN 4734{ordtest

201r-12-01
Date Level

PT2

Sweden AB

with: Radiografìc examination

Pâge 1 of 1

1OI MT PT RT ET W En OO5 1OOæ1



lnspecta

U ppdragsgivare/Client

Permascand AB
Box42
840 10 Ljungverk

Er referens/Your reference

Jimmy Wahlsten

PROVNINGSRAPPORT . SVETSAD
TEST REPORT - WELDED

Rapport nummer/Report no

cl41837
Tekniska kravÆechnical requirements

Kundens/Clients

(CAHE-WP-M SP D S - I 0-000-29 03 I 0 Rev. D0 ; 2-F eb - 1 2 (pkVprt I 0. a)

Vår referens/Our reference

Sixten Andersson
Andersson Sixtenl 1 51 1 21201 4 20:54

Produktspecifi kat¡oniObject

Ett stumsvetsat rör, 60,3 x 10mm
One butt welded pipe,60,3 x 10mm

Grundmatefl allParent metal

ASTM 8348 grade2

Smàlta//Heat

Svetsprocedurnr/WPS No (prel)

WPQR#: tl-129
Utgàva/lssue Svetsare/Welder

Svetsmetod/Weld¡ng process

t41
Svetslage/Weld¡ng posrt¡on

H-L045 AWS 5.16-04 ERTi- 1 (Heat#: H19376)
Tillsatsmaterial/Filler metal

Atro

treated

2014-t2-08
lnkom/Arr¡ved Märkn ng/Mark ng

wPQR#

SvetsgodsanalysÂlVeld deposit analysis: Sida/Page 2

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

Ovr¡ga uppg¡fter/Other ¡nformation

SkjutmátVCaliper, Utrustn¡ngs lD/Equ¡pment lD:

E tzst A sszt

M¡krometer/Micrometer, Utrustnings lD/Equipment lD:

E rzss E srza
M¡krometer, sfärisldM¡crometer, spherical, Ljtrustnings lD/Equipment lD:

E raoo E srzs

MatarstaIv/Upnght gage, UtrustnrngS lD/Equrpment lD:

E raol E ssgo

Mätutrustn

results

Sweden 48 431 53 Tel +46 I 5011 3400

utförda i enlighet med EA4/16:2003

carried out in accordanæ with EA4h6:2003.

! cootanolR.ceptâbte n Provningsresultaten i denna rapport gäller enbart för det provade objektet.
The test results in this report apply only to the tested object.Acceptable

r,rOuivo¡r- \
Uttort datum/Date

2014-12-15
Overuakad

Andréas Sixten Andersson

Sida I av 2
FP,Sv.M_P¡ovn¿Ð_@2_13041 5



lnspecta
PROVNINGSRAPPORT - ANALYS
TEST REPORT - ANALYSIS

Datum/Date

2014-r2-r2
Provn¡ng enl¡gt/Test according Lo

ASTM Et94t, 8t409, EI 447 &, 8539

Tekn¡sk ¡nstruktion/Techn¡cal instruction

Andersson Sixlenl 1 51 121201 4 13:20

Svetsl1lVeld X Grundmaterial/Parent material !
POS Ní

Item No

Prov nr/ I est No C

o/o

FE

o/. o/.

N

o/" o/"

H

I cr4t837 0,010 0,033 <,0005 0,009 0,090 0,0006

Krav/Requirements:

mtn

max

mtn

max

mtn

max

mtn

max

Analys utförd avlAnalysis performed by Degerfors Laboratorium AB.

Den rapporlerade osäkerheten är baserad pá en standardosäkerhet mult¡plicerad med en täckningsfêktork=2, vilket ger en konfidensnivå på ungelär95%
The reported uncerta¡n¡ty is bâsed on a standard uncertainty multiplied by a coverage factor of k=2, prov¡d¡ng av level of confidence of approx¡mately g5%

Sida2av 2
FP_Svcld_Prow4p_@2 1S415
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No I 68,J i afang S r. ,Sj ny i nc Ci ty
Tainan Country 730,Taiwan
'IE: +886-6-652-5522
FÂX: +886-6-652-4560

Mes s ¡s :

Da¡e:

Order No

FILE l.l0:

HEAT-Lot

Conditi

Chemical
c

Min .

Max. 0
Resul t 0

Tensi le Tes

Unit
Min.
Max.
Resul t

PERMASCAND AB

01 / 31 t2008

2007000623

2008000069-Z

: F00251G21 Weiehr: 533.0tG 1175.06L8
HR-Hea tTrea tmen t - S t ra i gh tened -pee 1 ed _po I i shed

S-Tech Corporation

INSPES| IG\ CERTIFICATE

Grade: Ti -Gr,2

Size: 60.0 nr¡

H Fe

0.25
0.18

0.03
0.01

0.30
O.II

0.015
0. 001

P,0.1,,10.;

Size Tol

P'cs:

830t925

0 I -0.19 mn

14

Elongation(A) Tensi le Strengih(Rm)
% Mpa20 34s

i t ion (rvr%)

0N

t(

s i t ion Other Each
ition Othe¡ Total

YieI.d Srrength(Rp) Reducrion of Area(Z)Mpa %

275 30

611 421 42

Specificat on
ASTM 8348 Cr,2

Rema rk:
*Chemi ca I
*Chem i ca I
*H(Aft er
*Heat Trea
+Certifica
*UT Accept
*Ti lComnos

< 0.1%
< 0.4%

eled);0,00064fr)
t: 680115"C x tHR MIN

e ACC. To EN 10204/3.1
Air Cool ing

d(AMS 26318 GR.I CI,ASS A).
t ion%) : Balance

AB

APPHOVED
Dde

QSoV¿r 
,

o
-t\

.t 1g 822

.For att<d 6eliztf of
S-'T'E<:}I C:O:ftP

Q¡! :L) e.-pt.

It is her certified that the above results are true and correct in every details

x Íi o,;t¿t d :; t:g n z t: ure(s)
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tsAÛJT TTTANI{-NVT II{DUSTRY O.,LTÐ

fuIAT E RT.,íÍ, C E RTÍ F T C¿. TT T ]^{

8N10204 3.lB

DIA, 1.6x1000

D14.3.0x1000

1. C. N, H. O ProductanalYsis.

ote

ti769û

VICE- Ì\4Ab]AGER OF'

BAOJI TiTANIUM

NO: C200485041-1

DATE:lvfar. i,2A04

'LEDFinish:ANNE¡TITANIUM WIRE

: AS/S A5'16-9A" ERTi-2
:sl HeatNo.NetQuantity [pc]Size mm

20030907498,750D14.4.0x1000
20a309072012l
2003090725626D14.2.0x1000
20t3090735s36D14.2,4x1000
20030907.I7T

77

(wt. X)Chemical

ridual elementRe

Tota] TiE¿ ch
HN oCFe

<t.20 Remainder<0 05<0.008<0.i0<0.03 <0.020<0.20

R-equirement

Remainde¡05 <0.200.001' <00.06 r0.02' 0.011'0"05.DIA. 4.0
Remainder05 <0.20<00.06 . 0.003.0.0090.05 . 0.01 ,DtA. 1.6

Remainder<0.20<0 050.06 - 0.001 .<0.008'0.05 ' 0.01 .DIA.2.0
<4.20 Remainder<0 050.001-0.011 " 0.05 -0.05 ' 0.01 .D',[.A,.2.4

Remainder1n\U 05 <0.200.002,û.011 " 0.05 j0,û1 .0.û5'DIA.3.O
rnsionai inspectionDVisuaI

AELEACCEFTABLE
with ttrre terms ofV/e hereby certíS that the material described above has been tested and

and dimensional control withoutconfirmation.

il'l SP

r
¿à

TI0t'åt

{JA-LITY DEP,ARTIv{ENT

Y CO.,LTD

PERII4ASCA¡ND AB
a/o TÍTAN SERVICE 0ENTER

APPROVED

í\
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Rapport-Report #:

c111 5884

PROVNINGSRAPPORT
utfärd at av ackred iterat provn i n gsla boratori u m
IESI REPORT issued by an Accredited Testing Laboratory

S¡da (av)-Page (of): Datum-Date:

1 2011-12-07
Uppdragsgiv¿re-Client:

Permascand AB
Box42
840 10 Ljungaverk

Tekniska krav-Technical requirements:

ASME lX, Edition 2010,2011a Addenda

Jimmy Wahlsten

Er referens-Your reference:

Andréas Högberg

Vår referens-Our reference:

Fyra stumsvetsade rör, Ø60 x 1Omm
Four butt welded pipes, Ø60 x 1Omm

I Smälta-Heat#:

F00257G21

Grundmater¡al-Parent metal :

ASTM 8348-05 Gr.2

Svetsprocedurnr-WPS No (preliminätrpreliminary):

EN 129

Utgåva-lssue:

Arne Näckstrand

Svetsare-Welder:

Svetsmetod-Welding method:

GTAW

Svetsläge-Welding position:

OLt

ïllsatsmâterial-F¡ller metal:

ERTi-2

Nej/No

Svetsöveruakare-Weld inspector:

Kurt Engström, lnspecta Sweden AB

2011-11-28

Märkning-Marking

pWPS#

Dragprovning-Tensile test:

Bockprovn ing-Bend test:

Rad iografiskprovning-Radiographic exam ination :

sida-page 2

sida-page 2

bilaga-appendix I

Ow¡9a uppgiftetrOther informat¡ons:

X -coorano-Acceptable n Underkänd-Not acceptable

Provningsresultat-Test results:

Andréa
lnspecta lnspecta

lnspecta SwedeñAé
Denna rapport får endast återges i sin helhet, om ¡nte utfärdande lâborâtorjum i föruäg skriftligen godkänt annat.

Thisreportmaynotbereproducedother thaninfull,exceptw¡ththepriorwrittenapprovaloftheissu¡nglaboratory

Provningsresultaten i denna rapport gäller enbart för det provade objektet.- The test resulls ¡n this report apply only to the tested object

utförda ¡ enl¡ghet med EA4l16:2003.

ærr¡ed out ¡n eccordance withEA4/16:2003-

Telefon

Telephone

+46 (0)8 5011 3400 +46 (0)8 5011 3401

FaxPostadress & Besöksadress

Postal address & Visiting address

Neongatan 4 B
SE-431 53 Mölndal, Sweden

Proc€durapport-1 æidan-201 G¡gv 1



lnspecta > ì¿t t¿t o9ìlr 3'?8orrg+

t{BD4e.

ll8'l
tso/rEc 17025

PROVNINGSRAPPORT
utfärdat av ackred iterat provningslaboratoriu m
IESI REPORT issued by an Accredited Testing Laboratory

Rapport-Report #j

c1115884
S¡da (av)-Page (of): Datum-Date:

2 (2) 2011-12-07

DRAGPROVN I NG-TENSI LE TEST
Provning enligt-Test according to:

ASME lX, pkt-prt QW-152

Provstav enl¡gt-Spec¡men âccording to:

ASME lX, pkt-prt QW-a62.1(c) 2011-12-06

Datum-Date:

Pos #
Item #

Prov nr.

Test No.

T

oc

b/D

mm mm

So

mm2 N/mm2

Rel- Re¡t

N/mm2

Rpo,z Rpt,o Rm

N/mm2

A5 z

to

Anm.

Remarks

1 2 3 4 5 6 7 I I 10 11 12

Krav
Reouirements

mrn
max

345

1

2

c1 1 1588A

c1 1 1588A

+20

+20

12,3

12,3

9,94

9,92

402

397

444

451

517

556

Mätosäkerhet-U ncertainty !2,7 !2,7 !2,7

Brott i svetsgods-Fracture in weld metal

Anmärkningar-Remarks:

Förklaringar-Explanat¡ons:

3. Provningstemperatur-Test temperature
4. Provstavens bredd/diameter-Specimen width/diameter
5. Provstavens tjocklek-Specimen thickness
6. Ursprunglig tvärsnittsarea-Original cross-sectional area

7. Undre/Ovre sträckgräns-Lower/Upper yield
8. Förlängningsgräns-Proof stress
9. Brottgräns-Tensile strength

1 0. Brottförlängning-Elongation after fracture
'l 1 Brottkontraktion-Reduction of area after fracture

BOCKPROVNING.BEND TEST
Provning enligt-Test according to:

ASME IX,
Pkt-prt QW-466.1 & 466.2

Provstav enligFSpec¡men according to:

ASME lX, pkt-prt QW-a62.3(a) 2011-12-06

Datum-Date:

Pos nr.

Item No

Prov nr.

Test No.

Typ av prov

Type of test

mm

Bredd

width

mm

ïjocklek

Thickness

mm

Dorndiam

Former
diam.

Avstånd mellan stödrullar

Distance between rollers

mm

Vinkel

Angle

ot

Förlängning

Elongation

Anm.

Remarks

13 14 15 16 17 18 19 20 21 22

1

2

3
4

c1 I I 5884
c1 1 I 5884

c1 I 1 5884

c1 I 15884

Facebend
Rootbend

Facebend
Rootbend

9,7
9,8

9,9
9,8

10,2
10,1

10,0
10,2

40
40

40
40

64
64

64
64

180
180

r80
r80

Krav-Requirement 4xa 6xa+3,2 180

FörklaringatrExplanations:

15. Toppsidan dragbelastad-Face side in tension (TFBB), Rots¡dan dragbelastad-Root side in tension (TRBB), Sidan dragbelastad-Side in tension (SBB)

-r€v0


