
Certificate No.:

Ror 201 1.10502

DET NORSKE VERITAS

WELDING PROCEDURE QUALIFICATION Manuracturer,swerdinq

CERTIFICATE procedure No.

Accordino to EN ISO 15614-1 003 Rev. 0

Manufacturer Herstaco Tube Welding b.v.

Place of business Middelburg

Purchaser's spec. No. -

Requirements beyond code/standard: EN ISO 15614-1

Examinaiion

Place Mlddelburg

Project -

date 25.02.2011

Joint preparation and welding sequence (Sketch)

State rolling direction, if applicable.

i arjn
I A2 4

BASE MATERIAL SPECIFICATION AND GROUPING:

í : API 5L X65 acc. certificate SL I 0.5514-í , material group 1 .3

2: API 5L X65 acc. certificate SL I 0.5514-1 , material group I .3
if applicable for un- and low alloyed steel

Grade C,TO Ceq%

to

Grade c,o/o Ceq%

x65 0.07 0.37 x65 0.07 0.37

lf applicable, the following C eq based on ladle analysis is to be

Ceq = Q +
Mn Cr+Mo+V Cu+Ni

------ + ------------------ + -------_______ (%)
o 5 15

Welding process(es): 136 - 121 Welding position: PA rotating Single Jdouble sided welding: ss

WELDING CONSUMABLES:

Index Consumable(s), trade name Code designation

Hvundai SC-70M1:E70C-6M EN ISO 1732-A: T46 M M 2 H5

B Hvundai 5-707 x M-12K EN 75f6: S2Si
a

WELDING PARAMETERS

Pass
no.

Index
Diam.
mm

Gas
Composition

Gas
Umin

Current
Polarity Amps Volts

Travel
Speed

mm/min

Wire feed
m/min

Heat input
kJimm

A1

A2

A3n

B

B

l.z

4.0

4.0

B0o/oAr+Z}o/oCOz

Flux S-717

Flux S-717

14-16

DC+

250

530

580-620

zo

zó

30-34

240

500-550

550-580

2.1

2.69-2.97

2.8-3.1

OTHER INFORMATION (weaving, backing, groove preparation, gouging, grinding etc.)

{it
Rev. 6, 08/0íForm No. SFC-C-02-03/99 Page 1 of 3



Certificate No_:

ROT 20í1.10í)2
SPECIAL REQUIREMENTS: preheat min. RT

Heating/cooling rate: -

Inlerpass max 250"C PWHT -"C

Baking of electrodes: -- Others: -
IEST PIECE MARKED: SL i t.2075-1

WORK CARRIED OUT BY: Herstaco Tube Welding b.v., Middelburg
u,,elder: T.L. Heinstman, lD Card lHBHgRT6g

we certify that the statements in this record are correct and that the test weld was prepared, welded and heat treatedabove specified code/standard and/or purchaser's requirements.

Manuíacturer,ssisnatureandstamp 
iil#Hï. F

Time - Hr(s)

in accordance with the

NON.DESTRUCTIVE TESTING

X 1. Radiographic examination, see RTD report 12i3-20.11-09-013, firm no.2075

IQI lOFE EN
Film type D4 Screens PbO.027mm

KV 280 mAmin. 24 Sensitivity % Density Interpretation : acceptable

T 2. Ultrasonic examination

Result
Procedure

-
X 3. Magnetic Particle Examination: see RTD repoÉ 1213-20i1-09-0í4, lab no. 207s

Procedure : EN 1290 / EN 1291 Result acceptable

lireviewed by

ffi:
.^-Wff

Place and date

Roosendaal, 01.03.201 1

Laboratory test report no:
sL 11.2075-1

Witnesse(

l--tII
M. Cooijm

{:Lr!' )s^
i€{e
tfrór
ï.$

!t:'

4

MECHANICAL TESTING (According to EN ISO 15614-1)

1. Tensiletests j Specified REg Specified Rm: à 535 N/mm2
Test
No.

Dim.
(mm)

Area
1mm2)

Yield load
íkN)

REH
(N/mm2)

U.T. load
(kN) (N/mm2)

A, oÁ on Fracture location
2075
2075

25.00x25.90
25.O2x25.25

574
Weld material
Weld material

2. Bend tests Specified bending angle 180o Former diameter : 4t
ïype and dimensions Results Type and dimensions Results

Side bend test

Side bend test

acceptable

acceptable

Side bend test

Side bend test

acceptable

acceptable

3. lmpact tests Type: Charpy KV Size: 55x j 0x1 Omm Requirement: >27J Av. / > i9J Si.
Notch Location/Direction Temp'C Values, J

123
AveÍage Remarks

miclweld

fusion line

-20

-20

107 116 123

319 330 318

ttc

322

Form No SFC-C-02-03/99 Page 2 of 3 Rev.6.08/01



X i a Macroexamination (s-10X): acceptabte

(lf picture considered necessary, attach separate sheet)

X I u Hardness tests I SpecineO type of test: Vickers HVlOkg; requirements; s 380 HVí Okg

Point Hardness Point Hardness Point Hardness Point Hardness
Traverse 1-2mm

below outer surface Traverse midway Traverse 1-2mm
above inner surface

BM 203-202-203 BM 1 89-1 87-1 87

HM 1 95-1 95-
1 99-1 97- 1 97

HM 21-202-208-
198-213

Weld
ztz-ztz-
1 9B-205-206 Weld 1 95-1 86-

191-192-182

HM 202-197-
206-1 99-1 93

HM 1 99-1 97-
1 9B-203-205

BM 206-206-206 BM 205-204-202

I | , othertesrs Type and results:

Validity Range

Specification/code/standard : EN ISO 15614-1 Range ofapproval: EN ISO 15614-1

Welding Process: 136 | 121
Joint Type: BW ss nb
Parent Metal Group: 1.3
Parent Metal Thickness (mml27
Pipe Outside Diameter (mm): Q 1220
Filler Metal Type/Designation: 136: Hyundai SC-70M1: E70C-6M

EN ISO 1732-A: T46MM2H5
121: Hyundai S-717x N-12K

EN 756: S2Si
Gas/Flux: 80%Ar+20%CO2 / Flux Hyundai 5-717
Type of Welding Current: DC+
Welding Positions: PA Rotating
Preheat / lnterpass temp. RT / < 250oC
Post Weld Heat Treatment: n.a.

136 I 121
BW, ss-nb, ss-mb, bs
1 -1'
13.5 - 54 mm
> Aln
same type of designation

same type of designation; this specific make only

M21 (with a max. CO2 oí 22% lsame type and make of flux
DC+
PA
RT / < 2500C
n.a.

Note 1): Covers the equal or lower specified yietd strength steets of the same group

Place and date

Breda, 04.03.201'1

Laboratory test report no: 11.2075-1

Witnessed/reviewed by DNV

NZ| | txl| | t,/\
M Cooijmans

CertiÍication Agreement No.2005. 1 588090

Signed on behalf of ,1.1{
DNV CertiÍication B.\f1':: ,/, ri.-l:' ',1 |,
A.A. den Boer 

. í,r-. ï. , I

\,-- --l "

Certificate No.:

ROT 2011.í0502

speciÍication, and that within the limitalions given in the code/Standard and/or purchaseis specifi€tion by our signature is approved ior welding on said project

Form No. SFC-C-02-03/99 Page 3 of 3 Rev. 6, 08/0í



Herstacc Ts*he Wetding B.V,
verheidsweg 24 - 4399 pC tvtíOOettcurg {HstG

Lasmethodebesch rijving (pWpS)
Plaats:

Opdrachtgever:

Beschrijving volgens norm: EN i3609-1
pWPS-nummer: 003Rev. 0

La

Toev.mat.: codering &

handelsnaam

SpecíaÍe bak- of droogbehandeling:

Gas/poeder 1 136 beschermg

ga>,

tegengas:

í21 Poêder:

tegengas

Gas/poeder I

Lasnaadvoorbereiding (tekening .):

u6oo3/6 Ên + q,O
vv : v

, ----'{ --jr'

Middelburg

AIcelglMlltal Projects Nethertands

I 36:SC-70ML:E70C-6M

121: 3-717 x M-12K

n.v.t.

SOYo At +2Oo/oCO2: 1 4-1 6l/mi n.

n.v.t.

s-717

n.v.t.

Lasproces:

Type naad:

Methode voorbereiding en reiniging

Mo€dermateriaalspecif icatie :

Materiaaldikte (mm):

Buitenmiddellijn (mm):

Laspositie:

Wolfraamelektrode typelmaat:

Gegevens tegenbew.ondersteuning

Wolfraamelektrode type/mat:

Voorwarmtetem peratuur:

Tussenlaagtemperatuur:

Warmtebehandeling na het lassen

en/of verouderen

tijd, têmperatuur en methode:

Opwarm- en afkoelsnelheid*):

Gegevens pulslassen:

Uitsteeklengte:

Gegevens plasmalassen:

Hoek van de lastoorts:

136-121

BW

mechanisch/ontvetten

x65

q1??.:-
PA rotatíng

n.v.t.

n.v.i.

n.v-t.

KT
<250C

n.v.t.

n"v.t.

Overige informatie*):
Bijv. zwaaien van de elekirode
(maximale avaaibreedte):

Oscillatie: amplitude, frequentie,

verblijftíjd:

naam en handtekening:

. Jobse

") indien vereist

n.v.t.

n.v.t.

n.v.t.

n.v.t.

laag proces afmeting

toêvoegmat.

stroom spannrng stroomsooru

polariteit
draadtoevoer-

snelheid

voortloop-

snelheid

mm/min.

warmte-inbreng

KJ

A1

A2

A3n

tJo

121

121

I,Z

4

250

580-620

26

28

30-34

DC+

DC+

DC+

240

500-550

550-580

2,1

2,69-2,97

2,8-3,1
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€

Riinfgem Techrcisctre Dierast bv

Delftweg 144 Tel. (010) 208 82 0E

Postbus 10065 Fax (010) 4t58022
3004 AB Rotterdam E-rnail rfd@rtd"nl

IV€agnefie FarËiele
Exa naaiae afíona Remo rt

F&Á number

5002--586251001

Report numLrer

1213-2011-Q9-014

Exam. standard

Accept. standard

Exanl. procedure

Accept. procedure

8N1290

ENi291

ll'.{T-21203

]|dT-21201

Client Schielab B.V

Address Postbus i0065

Post code and city 3004 AB Rotterdam

Country The Netherlands

Contact Sandra Wevers
Parent material X65

Temp. object ['CJ 17

Surface condition As welded

Thickness lmml 27

Heat treated I YesCarried out at Applus/RTD

.Address Belder 8

Post code and city 4704 RK Roosendaal

Country The Netherlands

Date 1-3-2411

Weldingprocess GmadSaw

Weld material

Weld preparation BW

Client order number

Client Herstaco

Project LMK

Drawing number

Object 2x Steelplate

Frod equip. no.

Perrn. rnag. no.

Yoke no. 98-699

Cal" expiry 14-1-2012

Cal" expiry

Prod rurrenÍ

Centr. cond.

tAt

I 
^t

Yoke rrragnet Tiede

Coil lA.turns]RTD branch office R"oosendaal

Telephone nurnben (0165) 56 01 26

Fax (0165) 53 84 17

Contact Dhr. de Krom

Test medium

S Wet

n D.v

Typ" MR76S

$ Colour

[] Fluorescent

Contrast paint $ Yes I No Demagnetized [Yes BNo

Purpose of examination :

Items examined:

Detection of surface defects

Result: No de fècts were detected durine the examination

Operator No. Level Cert.no.

a I{.van Wezcl

b

473t 187

"i,: !

-ï-7'r'{''
,:').

i,

Schielab Nr Thick (mm)

0948

Report checked for RTD

Name

Dltc, signaturc arrd stamp

For clienÍ



Rapport/Report

Schielab b.v.
sL 11.2075-1

Page I of2

Testing in accordance with

Purchaser
Purchase order no.

Manufacturer
WPS

Description of sample(s)
Dimension(s)
Material grade
Material certificate

Welding process(es)
Filler

Shielding gas
Backing gas

Flux

Welding position
Preheat / Interpass temp.
Joint type
PWHT

Welder
Date lplace of birth
ID

Welding witnessed by

NON DESTRUCTIVE EXAMINATION
* Visual examination
* Radiographic examination

x Magnetic particle examination

WELDING PROCEDURE QUALIF'ICATION RECORI)

ISO 1 5614-l :20041 AI:2008

Herstaco

Herstaco
003 Rev. 0

Pipe with buttweld
g 1220 x27 mm
API 5L grade X65 (Group I 1.1)
sL 10.s514-1

136 I l2r
136 : Hyundai SC-7OML : E70C-6M

ENISO 1732-A:T 46MM2H5
121 : Hyundai S-717 x M-12K

EN 756 : S2Si
80 % Argon + 20%o CO2: l4-l6llmin.
n.a.
Hyundai 3-717
EN 756-542 4 AB S2Si

PA rotating
> 10 0c I 250"C
BW ss mb
No

: M. Cooijmans d.d, 25.02.2011, representing DNV

: performed by examiner
: acceptable, see RTD/Applus report
film no. 2075

: acceptable, see RTD/Applus report
SL no. 2075

t2I3-2011-09-013,

r2l3-20t 1-09-014.

R
TISTI [l I

i*é/t
1J+.

ni

Vili.ï,l'iï33i-,ilïï:fj:ïífl*ffii,ïlfiï:i:ï*.indeerkenning
Schielab-Breda Voore
Schielab b.v. Handelsregister/Register 0Í Commerce Rotterdam ái. àqllozSl



Rapport/Report

Schielab b.v.

Ptge? of2

CROSS WBLD TENSILE TEST
Dimensions(s)

lmm.l
Rm

fN/mm2l
Fracture location

25.00x25.90 573 weld material
25.02x25.25 574 weld material

Requirements > 535

BEND TEST
Type Former /

Bendins ansle
Results

side bend 4l / 180' 4 x acceptable

MACROSCOPIC EXAMINATION
Amount of

cross sections
Result

1x No welddefects observed.
(see aooendix A)

IMPACI-'T'ES'I-S - C KV
Notch location Size

Imm]

Test
temp.

['cl

Results

trl

Average
value

lJl
Midweld 10 X l0 -20 t07-tt6-123 115

Fusion line 10 X 10 -20 319-330-318 322
Requirements; Av.> 20J Av.> 27J

HARDNESS MEASUREMENTS
Method : Vickers HVl0

:Max. 380HV
Location of
indentations

Traverse l-2mm
Below outer surface

Traverse 7-2mm
Above inner surface

Base material
HAZ

Weld metal
HAZ

Base material

203-202-203
195-195-199-197 -t97
212-212-198-20s-206
202-197 -206-199-193

206-206-206

1 89-1 87-1 87
211-202-208-198-2t3
195-186-191 -t92-r82
199-r97 -198-203-20s

205-204-202

Conclusion: The results satisfy the requirements.

A1lcheactqisticsoftheaboveobject(s)have.afamaccessible@drelevit.bmvqifedbyschielabb'v'otheIinfomationw6providedbythepurchoer.Thisinfomationwcvrifeda
m possible md ha bem copied iÍo this repoÍt, uchuged. We hqeby c+dry that the repoÍted test data is corect and that the above object(s) wd (wqe) tested/exmined in accordace with
purchoosrequirementsadoItheaboveprocedure(s)mdlorcode(s)/sp1icifcation(s)'onocc6ionadestrctivetestissubcontracted

persomel involved. If, upon reproduction, only pm ofthis Íepon is copied, Schieiab will not be[ my
value only who printed on Schielab paper ad funished with mgu1hg..Lided sigratue. Digital vy

for contmt. purport md conclusiore ofthat reproduction. This reporr hr legal
this report have no legal value

Breda, 04.03.2011

6\v
\slN" ,,*_,---

Á-,
9 *.;à"

\.:i1

lN\\ , --' .i 'i'\
Tf cTlÍ\ln \*/- / ., : \ltJllNb :/:,..1
Dull lflÊ! IngeschreveninhetHv/Íe#isterv00rlaboraloriaondernr.L063voorgebiedenzoalsnaderomschrevenindeerkenning.
llUtt L UUJ EnteredintheRvAregisteÍïÍorlaboratoriesunderrrumberL063f0rtheareasoutlinedintheapproval.

Schielab-BÍeda VoorerÍ 1 8-20, 4824 GN Breda, Tel. 076 - 5424 300, Fax 076 - 5424 848
Schielab b,v. HandelsÍegister/Register oÍ Commerce Rotlerdam nr. 24170257

mod. S24-R01 3 (1 T.1 0)



RapporVReport

$chielab b.v.

MACROPHOTO
Cross sectionno.2075

Apnendix A
sL 11.2075-1

Page I of I

í"\tíMÉi*uers

/A\
--a 

\ll

NIN
TESïI N I
D., A I Íl Ê,1 Ingeschreven in het RvA register vooÍ laboratoria onder nr. L 063 v00r gebieden zoals nader omschreven in de erkenning
nUA L UUJ EnteredintheRvAregislerÍ0rlaboratoriesundernumberL063Í0rtheareas0utlinedintheapproval.

Schielab-Breda VoorerÍ 1 8-20, 4824 GN Breda, ïel, 076 - 5424 300, Fax076 - 5424 848
Schielab b,v. HandelsregisteriRegister oÍ Commerce Rotterdam nr. 24170257

mod. S24-R013 {T 1.T 0)



M.Eiï.JDT TRAfiÏNG

5-717 x M-IEK 1Ë i{ 6il tu{esh

Lot Na. f oorrro*

AWS A5.17 F7AË X ËM]2K
ËsuivaÍent to EN IË0 s A AF 1

* Arcsrdïns to Ëhll0204 8.1 : !004
Applïcable
$peciíicati+n

cirllrrr'' Shieldins

Gas
PË$t WËtd Heat Treairneni

iT x ;r.;
ïensï[e Test

IS (ïlnrr) Í fl ("f":

tmpa* Tsst (Cvru _ Joula)

Temp.iï) I xr

49c | 57e

è40Q I +es*gri

Ëhsmical C*mr:os itíon {yo j

;;;J * *;
c"lfii CI.ff

Ë0.030 Éc,030 j 80.35

líAA r1;1r: FAti ii11I$;]$.1rtí HERIiTÀr-l{,i Ê.1 E nrtr

*ffiffiTtFfEm M&ïffiffif&L ffiffiF*ffiT
s3"t303

Trade Name

MechenicaÍ

Fiop+rties

$pec.

Ëate *f Issue e0l flO//1 3

QA Marr Lee,

-&*ff{.*,&*

*COFIïfi,q.CT l.tO. ; i 53ï4
2SMT

We herehy ceftifías thaï Ëre matêr.iàl ccvereC by this repcrt has been inspected in accorqance withandheenfcu@ementsoi*p*'ÍilàronandcuEt0rnÊi,srequii,emen[s

ir , |i í nFprsvÊdbyi 'i-r " , .--lr ii lL*-.-. :.- : ,.:..- _ , , "-È, [*r I'' . ' -** **É'{, Í -a .l +

HYUNDAI WELDING CO., LTD"
htem*.OÍf]ec rs'i^BT, sarusung*<rcrn*, G;:ngrrarn*gu, seour, kepubric of KoreaPÊh.qnff_e'lgÊÍ S0*S. lan8her-rng -slols, Nam-gu_ Frhaqs-si, Repubtic of Korea



FCAW FLUX CORED WRE

Applications

sc-7OML can be used on milcl ancl high tensile steels in single an<i multi-pass applications. II is
ideally suited for high production and automatic applicatiorx. Typical in<lustrial applications
include offshore, heaty equipment and geneml structural fabrications.

Characteristics on Usaoe

-

SC - 70ML is a gas shicldcd rnetal-cored wire whk.h cornbines high dcposition rates of a flux
cored wire with high efficienry of a solid wirc. Its design achieves low temperatuÍe impacts
and can be used in semiautomatic and automatic applications.
Notes on Usaoe

O Use Ar + 20 - 25Vo CO. gas.

Cunent 9l'ir1{,.1c-9q:
Ar+?0-25o.i)co,

1G

Ni

0.014r.)o

270

t:..; 
' l.; i'r +".iirei i;

.045 .052 Ut6 (lbs) 33

1.4 (.052)

3260 - 340

140 - 180

1.6 (1/16\

300 " 3í0

150 - 180

UZtr DC+

Typical Chemical Composition oÍAll-Weld Meta(%)

0.05 0 51 0_0u nn)

Typical Mechanical Properties oÍ All-Weld Metal

Y.S l.à EL. Temp. CVI'I lrnpact Valuc
N/ur0bír{) N/qd(lbsrn') l%l t (T) J (fr - ttx)

5"t0{73,950) 560(81,200) 70(i2)

ApËió;ài

Sizes Available and Flocsmmendàl Gunents{AmpJ

St4ett{s 0.nl

, 
r'&.Hrj

v:up' OH

t.2 (.04i)

200 - 300

100 - 150

. ..|*Írp...
Dia. (mm)

(in)



Applications

-,.

Multi-layer welding of suuctural sreels, shipbuilclings, offshore stncrufes and thick
ptessure vessels.

Characteristics on Usaoe

-

Good *'eldabiliry- fbr all rangc of thickness of plate. Excellenr impàct properties and crack-
resistibilitl'ofwelded mctal. Inactivc type flux is not affccted by v'elding paranteter, especially
suitable for multi-leyer u,elding of thick plete.

Notes on Usaqe

O Dry the fiux at J00-350'c (572-662'ts ) for 60 minurcs before use.
,O For thc first layer in qroovc. kcep thc current and.spccd lo*. in the case of rnultiJaycr

welcling.

1Éii.ài
KR,ABS, LR, BV, DNV, GL, NK AC, DC+ 1.9

Typical Chemical Composition oÍ All-Weld Metal (%)

SiMnPS Th.(mm)

0.08 0.36 1.61 0.021 0.01i SSr00 Zi
0.08 0.5/t 1.47 0.02i 0.018 iJS436$Gr,5()t) 44

Typical Mechanical Properties oÍ All-Weld Metal

Y.S ï.S EL. Temp- CVN-tmpact Value
N/m(lbíin') N/mm(tbs/in') (%\ 1r ("r) I (ft . tbs)

Th.(nm)

i00 (7r,tulj) iij0 (84,000) 32 i1 (-60)

510 (74,000) 580 (84,000) 28 -20 (-1\

60 G4) SS40{r

70 (i2) tsS436GGr,50l)
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Typical Welding Conditions

Th. Dia.
(mm) (mm) Groove Desilln Pass Àmp. Vol cP*. Rematks
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