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HELDING PROCEDURE QUALIFICATION
NEN-EN 288-3 AND ASME IX
Customer : Demaco Cryogenics
Smeetsweg 4, 1738 ZG Waarland
Order no cust. : 50299
WPS : 02
Object : 2 welded testpipes dim. 48.0 x 1.5 mm
Welder : G. J. Blom 9008697
Material : 1.4301 Certificate no : MKA 95-0828A
Welding process : GTAW (141) Order no FDO : OMKA 5367
Welding position : 6 GU (H-L045) Amsterdam : 1995-08-08

RESULTS OF THE TESTS

1. NON DESTRUCTIVE EXAMINATION :
X-Rays no 23 + 24/1-3, stated acceptable, see concerning RTD Report.
Visual examination, stated acceptable, see FDO Report MIA 95-0204.
Penetrant examination, stated acceptable, see FDO Report MIA 95-1052

2. TENSILE TESTS Requirements
Type and no : TD F828 TD F828A according to
Dimensions mm : 12.1x1.25 11.9x1.22 DIN 17457
Tensile strength N/mm2 : 542 546 min. 500
Place of fracture : weld weld
Type of fracture : ductile ductile

3. BERD TESTS
Angle of bending degr. : 180

Former diameter 4 x t
Type BU (face bend) : good
BU : good
BI (root bend) : good
BI : good
4. MACRO EXAMINATION ¢ no defects
5. CONCLUSION/REMARKS : approved
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FeMaCo

Welding procedure qualification(WPQ)
NEN-EN 288-3 and ASME IX

Manufacturer

Order nr.

Doc. nr.

Draw.nr.

WPAR nr.

Weld. proces according to 1SO 4063
Weld-edge prep.(method)

Joint preparation

Basematerial and group of material

DeMaCo Cryogenics Noord-Scharwoude
990021

MKA 95-0828A / 9008697

141 GTAW-welding
Machining,grinding or scratch brushing
See groove design. incl.tolerances
1.4301/1.04306 to 1.4301/1.4306

Material thickness (mm) 1.5 mm
Outside diameter (mm) 48.3 mm
Position of welding according to I1SO 6947 H-L.045
Indication to EN 287-1 141 T BW W09 t1.5 D48.3 ss mb
Quality level NEN-ISO 5817 level B
Groove design Bead sequence
0 % 151135 (45) /141
A o > 5817-B
T 1
(@
o9
q. - - - - -~
)
\ _____________________
. 125 -
| 25042 _
Welding variable
Pass ! Proces Diameter Welding Voltage Current Welding Heat
nr. | wire current and speed input
I o mm A \ polariteit cm/min | kJ/mm
tackweld 141 1.0 35-40 12-13 DC - l
1 141 1.0 35-40 12-13 DC - 8.0-9.0 |

Consumable and classification

Cleaning

Rance of approval according to welding

position 287-1

Rance of approval for parent metal

Tackweld AWS A5.9: ER 308LSj
Passnr.i AWS A5.9 : ER 308LSi
EN 12072 : G/AW 19 9 LSi

Cleaning of the joint area is essential to remove all
traces of oxides, dirt and grease.

It is also desirable to scratch brush the joint after each
weld pass to remove any oxide film formed the welding.

Butt welds PA, PC, PF, PE and H-L045.
0.5 D to 2D, diameter. D in mm

0.8 tto 1.1t thickness tin mm.

Fillet welds PA, PB, PF and PD

W09

W.Broersma feb 2001
cisy hrs ctc wio @




Groep of proceses no. 1
Tungsten electrode, type

4
(EN 26848) and diameter (mm).

Preparation of the point of the electrode.

AC-DC, electrode polarity.

Current range, min-max (A)

Pulsewelding: -Peak current, voltage (A/ V)
-Backgroundcurrent (A)
-Puisefrequentie (Hz)

-Balance (%)
Shieldinggas (NEN-EN 439) and the flowrate (/min).

Backinggas (NEN-EN439

} en the flowrate (I/min).

Back-gouging-method,type of backing.

Further information.

Heat-input, min-max (kd/mm).

Preheating,min (°C). and
Interpasstemp.max ° (C).
Heating Rate, max (°C)
Cooling Rate,max (°C)

Post-weld heat treatment.

Manipulate with the arc

method.

(for instance weaving).

Position of the gun nozzle in the end and side view.

Points metiting attention during en after welding.

- Lack of root penetration:

- lLack of side wall fusion:

Appr.
Date and signature

1. increase current,

2. decrease welding speed,
3. increase joint angel,

4. reduce arc lenght,

5. reduce backing gas flow rate.

1. increase current level,

2. decrease welding speed,
3. increase joint angel,

4. reduce rod diameter,

5. clean pipe surface.

Customer / Inspection

PDeMaCo

WT 20 diameter 1.6 mm)

©
S
\ L 0.0

R gaslens ' '%v» e 300
i
2o maxi_
DC - HF (high frequency start) 7.0
35-40 A
o | 2N 1
DF AT AP AP G S O & & S AV S S S S A
i1 (Argon) 99,99% 6.0-8.0 I/min

F2 (Formeer) 2.5, 5% H2 bal. %N2 2.0-3.0 /min
Pipe purging bladder system.

308LSi

Recommended torch and filler rod positions for
manual but welding in fixed pipe H-L045 position.
In this case welding is normally carried out from
the 5 or 7 o'clock position.

Pause at te end only to fill crater.

Corus Training Centre

W.Broersma
141 TWO9 95-0833 48x1,5-2
W.Broersma apr 2002
cisy hrs cle wio ©
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, ) Lokatie Rapport Penetrant Onderzoek WATERIAR  yoLIFED
Test r epon Site Report Lignid Penctrant Examigation Repnrl 048 Regnr 1007

Ordernr, FDO ¢ OMKA 5367 Rapport nummer/

Pag. nr, : 1 Report number ¢ HIA 95-1052
Tot. pag. i1

Klant/Client ¢ Demaco Cryogenics Plaats ond./Place of ex.: FGO Amsterdam
Adres/Adress ; Smeetsweg 4, Waarland Datum ond./Date of ex. : 01-08-199%

nr. client : 50299
: Hr. S. Kooy
: lasproefpi jpen

Ord.nr. klant/Ord.
Contactpersoon/Repr. Client
Object/Object

Onderzochte gedeelten/
Parts examined

¢ las 100%
Tek.nr. /Draw.no. D -

Lasmethode/Held proces

Basismateriaal/Parent metal
Opp. toest./Surface cogdition :
Temperatuur Object in ¢ :

Doel onderzoek/Purpose of exam: Detecter‘en oppervlakgebreken

; Roestvast staal
Acceptabel
20

Specification code
Beoordelings Horm/
Assesment Standard
Procedure nr.

Werkinstruktie/Workinst.

: NEN-EN 288-3
¢ EN 25817 B

FDO WI 110-009 rev.4

Opmerk ing/Remarks
Hethode/ e Spuitbus/Spray Reiniger UV-lichtintensiteit
Hethod 0 Dompelen/Dipping Pre-cleaner : NPU UV-Tight intensity : - uW/cm?
Techniek/ a Kleur/Colour Penetrant : vP30 Penetratietijd
Technique 0o Fluorescent Pentration time i 25 min,
UV - lamp 0 111-166-01 (Matcon) Verwi jderaar Emulgatietijd
UV - tamp 0 111-166-03 (De Looper) Remover : water Emulgation time 2 1,5 min.
U - lamp 0 111-166-04 (Matcon, stat.)

OntwikkeYaar Ontwikkettijd

Developer : D70 Developing time : 20 min.
Resultaat/Results

De volgende lasproefpijpen zijn penetrant onderzocht:

- 6x lasproefpijp gemerkt F 826, » 12.0 x 1.0 mm, WPS 02,
- 6x lasproefpijp gemerkt F 827, & 18.0 x 1.0 mm, WPS 02,
- 2x lasproefpijp gemerks F 828, 2 480 x 1.5 mm, WPS 02,
- Ix lasproefpijp gemerkt F 830, 6114.0 x 2.0 mm, WPS (2,

- 6x lasprosfpijp gemerkt F 831, & 12.0 x 1.0 mm, WPS 01,
- 6x lasproefpijp gemerkt F 832, o 18.0 x 1.0 mm, WPS 01,
- 2x lasproefpijp gemerkt F 833, » 480 x 1.5 mm, WPS 01,
- Ix lasproefpijp gemerkt F 834, »114.0 x 2.0 mm, WPS 01,

Tijdens het onderzoek werden geen relevante te rapporteren indicaties

Conclusie/conclusion

De onderzochte las is acceptabel volgens de criteria zouls verme

beoordelingsnorm.

waargenomen.

Id in de toegepaste

Bijlagen/Appendices -

Datum vapport/
Date report:

foezicht van klant/For Client -

04 augustus 1095

Maam + llandtv}i'rsmnq onderzoeker/
Hawe + sigrature operator e

JShe

M, Bui jrers

29, P.O. Bo

3, PO, Box

194, 7
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Test report Lokatie Rappori Visueel Onderzoek Repar Lo ean i
Site Report Visual Examination
Ordernr. FDO : QHKA 5367 Rapport numner/
Pag. nr. 1 Report number : MIA 95-0204
Tot. pag. : 1
Klant/Client + Demaco Cryogenics Plaats ond./Place of ex.: FDO Amsterdam
Adres/Adress ¢ Waarland Datum ond./Date of ex. : 1995-08-01
Ord.nr. klant/Ord. nr. client : 50299 Onderzochte gedeelten/
Contactpersoon/Repr, Client : Hr. S. Kooy Parts examined : 100% per pijp
Object/0Object t Lasproefpi jpen Tek.nr. /Draw.no. { -
Lasmethode/Weld procedure : zie onder Specification code : HEN-ER 287-1 and
Basismateriaal/Parent metal ¢ Roestvaststaal Beoordelings Norm/ HEM-EN 288-3
Opp. toest./Surface condition : acceptabel Assesment Standard T MEN-ISO 25817-C
Temperatuur Object in °C ¢+ kamertemperatuur Procedure nr. e
Doel onderzoek/Purpose of exam: Quality control Werkinstruktie/Workinst.: FDO WI 110-025 rev.l
Opmerk ing/Remarks P -
Methode / Technique Hulp-apparatuur/Equipment
Ongewapend oog Lasdikte meter
Resultaat/Results

De volgende lasproefpijpen werden visueel onderzocht t.b.v. lasmethodekwalificaties en lasserskwalificaties :

FDO Aantal / af- Ho. Demaco Lasser | Overdikte Doorlassing | Opmerkingen
nupmer | meting mm pijp fin

F826 6x $12 % 1.0 | WpPS 02 1 0.5 ok Geen
F827 6x $18 X 1.0 | WPS 02 i 0.5 ok Geen
F828 2% 448 X 1.5 | WPS 02 1 1.0 ok Geen
F830 Ik $114 % 2.0 | WPS 02 1 1.0 ok Geen
F831 6% $12 x 1.0 | WPS 01 2 0.5 ok Geen
F832 6x 918 X 1.0 | WPS 01 2 0.5 ok Geen
F833 2x 648 x 1,5 { WPS 01 2 1.0 ok Geen
F834 1x 4114 x 2.0 | WPS 01 2 1.0 ok Geen
F835 2x $12 x 1.0 | WPS 02 5 0.5 ok Geen
F836 1x 443 x 1,5 | WPS 02 5 0.5 ok Geen
F837 1x 114 x 2.0 | WPS 02 5 1.0 ok Geen
F83g 1x $12 X 1.0 | WPS 02 6 0.5 ok Geen
839 Ix 443 x 1,5 | WPS 02 6 1.0 ok Geen
F840 Ix $114 % 2.0 | WPS 02 6 1.0 ok Geen
F8al 1x 412 x 1.0 | WPS 02 7 0.5 ak Geen
F842 1x 443 x 1.5 | WPS Q2 7 0.5 ol Geen
F843 Ix 4114 x 2.0 | wps 02 7 0.5 ok Geen

Conclusie

In de onderzochte lasproefpijpen werden geen anacceptabele indicaties waarqenomen.
De in de tabel vermelde Tasproefpijpen zijn acceptabe) volgens de criteria van EN 25817 klasse C.

Biilagen/Appendices 1 - Datum rapport/

Date report:

Toazicht van klant/For Client . 1 aoauste 1696
1 augustus 1995

das pumbar 19
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-
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simile (D74} 40 83 03




WELDING PROCEDURE
QUALIFICATION RECORD (PQR)

Date of issue

September 5, 1995

LR Office

AMSTERDAM

NEN

Qualification: Code/Standards

EN 288-3,

NEN-EN 287-1

PQR Certificate number

AMS 540433/5

p WFS * No, Rev.

02

Date of welding

21-07-1995

Test place/location shop /site

Demaco

RANGE OF APPROVAL
Welding processtes)

GTAW

Single pass/multipass

Single pass

Manufacturer's name and address

Demaco Holland B.V.

Smeetsweqg 4

1738 ZG WAARLAND

Joint type(s}
V-Groove

Parent metal group(s)

EN-288-3 Group

9

Plate thickness range

NA

Pipe outside diameter range

12.0x1.0 mm

Filler metal type/designation

A68LC DIN 8556

Heat treatment

NA

Gas/ ux

GAS

Type of welding current

DC

Welding positions

6 GU

Progression (up/down)

Up / Down

WELD AND FILLER METAL DETAILS

Parent Materials

1.4301/1

Test piece position

6 GU

Test joint details (sketch with dimensions) of weld
preparation

+25°
il
L \
7" LAl
IIDW\W\ !
PO

Welding process

GTAW

joint type
V-Groove

Filler material

Wolfraam

Shielding gas/flux flow rate

Argon 10-12 L/min

Make/Type/Diameter
UTP 1.6 mm

Gas composition

99.99% Argon

Composition

Tungsten 2% Thorium

Flux type

NA

Other information

Backing gas comp: 99.99% Argon Flow rate: 14-20 1/min.

N‘ﬂ\eat and interpass temperature (method) and control

NA

Postweld heat treatment temperature (method) and control

Bead sequence detail (sketch to include weld metal
thickness and back gouging where applicable)

& |

PROCEDURE DETAIL

HEATINPUT

RLIN IR R - CURRENT | VOLTAGE AC/ T WIRF FFFID/
ROCES SIZE OF FILLER MATERIS . ] -
NUMBER PROCESS SIZEOF FILLER MATERIAL A v POLARITY | TRAVEL SPEED K/
1 GTAW 1.6 mm + 70 +13 | DC +15 -
i
i
|
i
|
Date o | T\’Vt,‘}dx.‘l‘lS name WO Cortificate Na o [
September 5, 1995 G.J. Blom N |
© Manuofacturer’s preliminary Welding Procedure Specification

NOTICE Thibs certificnte wosubject o the terms and condilions overleat, which form part of this cortificate

FORNS G 17030 17

Plosnd’s Hemstor of Shipping,

vedstered otfice: 71 Fenchureh Strect, Londem BUM SRS
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TEST RESULTS
NON-DESTRUCTIVE EXAMINATION (STATE 'ACCEPTABLE’, ‘UNACCEPTABLE’ OR 'NONE')
Hedeptable | ‘BBt pédaptiple | “iEHEY Vsl
DESTRUCTIVE TESTS !
TEST TENSILE STRENGTH| YIELD STRENGTH ELONGATION REDUCTION OF AREA | FRACTURE LOCATION| TEST TEMPERATURE
Units N/mm2 None % None 7 None / °oC
Transverse tensife | 1&2 513/514 e T Pipe/weld RT
Allweld tensile None None None None — | None
BEND TESTS ) FILLET WELD FRACTURE (RESLILTS)
ORIENTATION FORMER DIAMETER RESULTS , None
Root/face/side 4xT Acceptable Nona
Root/face/side 4xT Acceptable
3 None
Raot/face/side 4xT Acceptable Macro examination
Raot/face /side 4XT Acceptable Acceptable
Longitudinal None None
IMPACT TESTS
Requirement NOTCH LOCATION/ TEMP VALUES () AVERAGE ' .
ORIENTATION “C | 2 3 0 REMARKS
None None None None None
Size
None None None None None
Type None None None None None
Retest None None None None None
HARDNESS SURVEY
Type None Load NOne Location of hardness measurements (sketch)
Hardness range
None
Parent material
None
HA.Z
Weld None
Additional test(s) and result(s), eg. chemical analysis, micro cxamination, forrite measurement
None
We certify thal ihie foregoing stafeiments are cortect and the test welds were prepared, welded and tested in accordance with Hie specified Codes or Standards. "
Signature - Manufacturer ! Name in BLOCK CAVITALS ! Date ,
,wiQM?WWM« Demaco Holland B.V.
97O A TERDAY |
[ AT Name in BLOUK CAPITALS Date
7 /) :
// L.P.H.M. van den Einden tSeptember 5, 1995
S e J— e - ' ) T ) - -1
"L TERMS AND CONDITIONS |
In providing services, inforination or advice, neither [loyd’s Register of Shipping (hereinafter referred Lo as "LR’} nor any of its officers, employees or agents ?
warranis the accuracy of iny information or advice supplicd. Excepl as set out herein, neither LR nor any of its officers, employees or agents (on behalf of

cach of whom LR has agreed this clause) shall be liable for any luss, damage or expense whatever sustained by any person due fo any act, omission or error
of whatsoever nature and howsovver caused of LR, its officers, employees or agents or due Lo any inaccuracy of whatsoever nature and howsoever cased |
i any information or advice given in any way whatsoever by or on behali of LR, even if held to amount 1o a breach of warranty. Mevertheless, if any
person, who is party tu the agreement pursuant to which LR provides any service, uses LR's services or relics on any information or advice given by or on
behalf of LR and sutfers loss, damage or expense thereby which is proved Lo have been due to any negligent act, omission or error of LR, its officers,
amployces or agents or any negligent inaccuracy in information or advice given by or on behalf of LR, then LR will pay compensation {o such person for his
proved loss up to but not exceeding the amount of the fee (f any) charged by LR for that particular service, information or advice. {

LR, its officors, employees or agents (on behalf of cach of whont this notice is given) shall be under no liability or responsibility in negligence or othenyise [
howsoevor to any person whe is not a party o the agreement with LR in respect of any information or advice expressty or impliedly given by LR or in '

respect of any ach, omission or inacoy racy by LR,

LR shall in no circumstances be fable for indiveet or o equential foss or domage Gnchuding but without limitation loss of profit, loss of contracts ov Toss of
user) suffered or incurred by wny person yesulting frove any filoee by TR in the perfurmiance of ils obligations in an agreement.

PR SR o ) 2
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WELDING PROCEDURE QUALIFICATION
NEN-EN 288-3 AND ASME IX
Customer ¢ Demaco Cryogenics
Smeetsweg 4, 1738 ZG Waarland

Order no cust. : 50299
WPS : 02
Object : One welded testpipe dim. 114.3 x 2.0 mm
Welder : G. J. Blom 9008697
Material : 1.4301 Certificate no : MKA 95-0830A
Welding process : GTAW (141) Order no FDO : OMKA 5367
Welding position : 6 GU (H-L045) Amsterdam : 1995-08-08

RESULTS OF THE TESTS

1. NON DESTRUCTIVE EXAMINATION :
X~Rays no 5/1-5, stated acceptable, see concerning RTD Report.
Visual examination, stated acceptable, see FDO Report MIA 95-0204.
Penetrant examination, stated acceptable, see FDO Report MIA 95-1052

2. TENSILE TESTS Requirements
Type and no : TD F830 TD F830A according to
Dimensions mm : 12.2x1.65 12.1x1.65 DIN 17457
Tensile strength N/mm2 : 612 565 min. 500
Place of fracture : weld weld
Type of fracture : ductile ductile

3. BEND TESTS
Angle of bending degr. : 180

Former diameter t 4 xt
Type BU (face bend) : good
BU : good
BI (root bend) : good
BI ¢ good
4. MACRO EXAMINATION : no defects
5. CONCLUSION/REMARKS : approved
Stork FDO B.V. T o
Ma ’Fia]s\TesﬁingjDépértmentﬁﬁ,_ il

AL Sredelng
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PeMaCo

Welding procedure qualification (WPQ)
NEN-EN 288-3 and ASME IX

Manufacturer

Order nr.

Doc. nr.

Draw.nr.

WPAR nr.

Weld. proces according to 1SO 4063
Weld-edge prep.(method)

Joint preparation

Basematerial and group of material
Material thickness (mm)

Outside diameter (mm)

Position of welding according to 1ISO 6947
Indication to EN 287-1

Quality level NEN-ISO 5817

DeMaCo Cryogenics Noord Scharwoude
9008704

MKA 95-830A / 90086997

141 GTAW-welding
Machining,grinding or scratch brushing
See groove design. incl.tolerances
1.4301 /1.04306 to 1.4301/1.4306
2.1t mm

114.3 mm

H-L045

141 TBW W09 12,11 D114.3ss mb
level B

Groove design

Bead sequence

2.01]4 x 10 (80) / 141

2 114.3

125
25042
Welding variable
Pass Proces Diameter Welding Voltage Current Welding Heat ]
nr. wire current and speed input
g mm A \Y polariteit cm/min kd/mm

tackweld 141 1.6 50 - 60 12-13 DC -

1 141 1.6 50 - 60 12-13 DC - 95-10

Consumable and classification

Cleaning

Rance of approval according to welding
position 287-1

Rance of approval for parent metal

Tackweld AWS A5.9: ER 308LS;j
Pass nr.1  AWS A5.9 : ER 308LS;j
EN 12072 : G/W 19 9 LS

Cleaning of the joint area is essential to remove all
traces of oxides, dirt and grease.

Itis also desirable to scratch brush the joint after each
weld pass to remove any oxide film formed the welding.

Butt welds PA, PC, PF, PE and H-L.045.
0.5 D to 2D, diameter. D in mm
0.8 tto 1.1%, thickness t in mm.
Fillet welds PA, PB, PF and PD

W09 W.Broersima feb 2001
cisy hrs cte wio ©@




Groep of proceses no. 14
Tungsten electrode, type (EN 26848) and diameter (mm).
Preparation of the point of the electrode.

AC-DC, electrode polarity.

Current range, min-max (A)

Pulsewelding: -Peak current, voltage (A/ V)
-Backgroundcurrent (A)
-Puisefrequentie (Hz)

-Balance (%)

Shieldinggas (NEN-EN 439) and the flowrate (I/min).

Backinggas (NEN-EN439) en the flowrate (I/min).

Back-gouging-method,type of backing.

Further information.

Heat-input, min-max (kJ/mm).
Preheating,min (°C). and method.
Interpasstemp.max ° (C).

Heating Rate, max (°C)

Cooling Rate,max (°C)

Post-weld heat treatment.

Manipulate with the arc (for instance weaving).
Position of the gun nozzle in the end and side view.

Points meriting attention during en after welding.
- Lack of root penetration: 1. increase current,
2. decrease welding speed,
3. increase joint angel,
4, reduce arc lenght,
5. reduce backing gas flow rate.

- Lack of side wall fusion: 1. increase current level,
2. decrease welding speed,
3. increase joint angel,
4, reduce rod diameter,
5. clean pipe sutface.
Appr. Customer / Inspection
Date and signature

. Pipe purging bladder system.

PDeMaCo

WT 20 diameter 1.6 mm)

©
)
\\\\\§ k 0.2

EdE gaslens|  EIEEEEE 30°

e
7\

9

DC - HF (high frequency start)

max.. .
7.0

50-60 A

0 -
s 0 2 1

IR P Sl P A

1 (Argon)  99,99% 6.0-8.0 I/min
F2 (Formeer) 2.5, 5% H2 bal. %N2  2.0-3.0 I/min

308L.Si

Recommended torch and filler rod positions for
manual but welding in fixed pipe H-L045 position.
In this case welding is normally carried out from
the 5 or 7 o'clock position.

Pause at te end only to fil crater.

Corus Training Centre

W.Broersma
141 TWOG 95-0833 114x2-2
W.Broersma apr 2002
cisy hrs ctc wto ©



stork FDO BV

Lokatie Rapport Penetrant Onderzoek

Test report

Site Report Liguid Penetrant Examination

QUALIFIED
BY STERLAB
Regnr L 048

S
QUALIFIED
BY STERIN -
Regnir 1 007

Ordernr. FDO

: OMKA 5367
il

Rapport nummer/

Pag. nr. : Report number : MIA 95-1052
Tot. pag. P 1

Klant/Client : Demaco Cryogenics Plaats ond./Place of ex.: FDO Amsterdam
Adres/Adress ; Smeetsweg 4, Waarland Datum ond./Date of ex. : 01-08-1995
Ord.nr. klant/Ord. nr. client : 50299 Onderzochte gedeelten/
Contactpersoon/Repr. Client : Hr. S. Kooy Parts examined ¢ las 100%
Object/0bject : lasproefpi jpen Tek.nr./Draw.no. i
Lasmethode/Weld proces D - Specification code : NEN-EN 288-3
Basismateriaal/Parent metal : Roestvast staal Beoordelings Norm/

Opp. toest./Surface copdition Assesment Standard : EN 25817 8

Temperatuur Object in €

Doel onderzoek/Purpose of exam: Detecteren oppervlakgebreken

¢ Acceptabel
0

Procedure nr.

Herkinstruktie/Workinst.: FDO WI 110-009 rev.4

Opmerk ing/Remarks
Methode/ = Spuitbus/Spray Reiniger UV-Tichtintensiteit
Method g Dompe len/Dipping Pre-cleaner ; NPU UV-Tight intensity : - uW/cm?
Techniek/ = Kleur/Colour Penetrant : VP30 Penetratietijd
Technique O Fluorescent Pentration time : 25 min.
UV - lamp 0 111-166-01 (Matcon) Verwi jderaar Emulgatietijd
UV - lamp 0 111-166-03 (De Looper) Remover : water Emulgation time : 1,5 min.
UV - lamp 0 111-166-04 (Matcon, stat.)

Ontwikkelaar Ontwikkeltijd

Developer : D70 Developing time 20 min.
Resultaat/Results

De volgende lasproefpijpen zijn penetrant onderzocht:

- 6x lasproefpijp gemerkt F 826, & 120 x 1.0 mm, WPS 02,
- 6x lasproefpijp gemerkt F 827, 2 18.0 x 1.0 mm, WPS 02,
- 2x lasproefpijp gemerkt F 828, @ 48.0 x 1.5 mm, WPS 02,
- 1x lasproefpijp gemerkt F 830, 2114.0 x 2.0 mm, WPS 02,

- 6x lasproefpijp gemerkt F 831, o 120 x 1.0 mm, WPS 01,
- 6x lasproefpijp gemerkt F 832,  18.0 x 1.0 mm, WPS 01,
- 2x lasproefpijp gemerkt F 833, 2 48.0 x 1.5 mm, WPS 01,
- Ix lasproefpijp gemerkt F 834, 1140 x 2.0 mm, WPS 01,

Tijdens het onderzock werden geen relevante te rapporteren indicaties waargenomen.

Conclusie/conclusion

De onderzochte las is acceptabel volgens de criteria zoals vermeld in de toegepaste

beoordelingsnorm.

Bijlagen/Appendices -

Toezicht van klant/For Client :

04 augustus

Datum rapport/
Date report:

e
1995 M. Ruijters

Naam + handtekening onderzoeker/
Name + signature operator

Ve =

Stork FDO B.V. (Registration Chamber of Commerce Amsterdam number 194.077) member of the Stork group
Site Amsterdam : Czaar Peterstraat 229, P.O. Box 379, 1000 Ad, Phone {020) 556 35 55, Facsimile (020) 556 35 56

Site Hengelo

: Industrieplein 3, P.O. Box 194, 75580 AD, Phone (074) 40 83 01, Facsimile (074) 40 83 03



Stork FDO BV,
U™ U™ ‘
QL‘:\L!FIED QUALIFIED
Test report Lokatie Rapport Visueel Onderzoek Regn L% Regorrinr

Site Report Visual Examination

Ordernr. FDO : OMKA 5367 Rapport nummer/

Pag. nr. : 1 Report number 1 MIA 95-0204
Tot. pag. HIR!

Klant/Client : Demaco Cryogenics Plaats ond./Place of ex.: FDO Amsterdam
Adres/Adress : Waarland Datum ond./Date of ex. : 1995-08-01

Ord.nr. klant/Ord. nr. client :

50299

Onderzochte gedeelten/

Contactpersoon/Repr. Client
Object/Object

: Hr. S. Kooy

Lasproefpijpen

Parts examined
Tek.nr. /Draw.no.

¢ 100% per pijp

Lasmethode/Held procedure
Basismateriaal/Parent metal
Opp. toest./Surface conditi
Temperatuur Object in °C

Doel onderzoek/Purpose of exam: Quality control

Opmerk ing/Remarks

: zie onder
¢ Roestvaststaal

on @

i

acceptabel

: kamertemperatuur

Specification code
Beoordelings Norm/
Assesment Standard
Procedure nr.

: NEN-EN 287-1 and
NEN-EN 288-3
: NEN-ISO 25817-C

Werkinstruktie/workinst.; FDO WI 110-025 rev.l

Methode / Technique

Ongewapend oog

Hulp-apparatuur/Equipment

Lasdikte meter

Resultaat/Results

De volgende lasproefpijpen

werden visueel onderzocht t.b.v. lasmethodekwalificaties en lasserskwalificaties :

FDO Aantal / af- No. Demaco Lasser | Overdikte | Doorlassing | Opmerkingen
nummer | meting mm pijp mm

F826 6x $12 x 1.0 | WPS 02 1 0.5 ok Geen
F827 6x 618 x 1.0 | WPS 02 1 0.5 ok Geen
F828 2x 448 x 1.5 | WPS 02 1 1.0 ok Geen
F830 ix 6114  x 2,0 | WPS 02 1 1.0 ok Geen
F831 6x $12 x 1.0 | WPS 01 2 0.5 ok Geen
F832 6ix $18 x 1.0 | WPS 01 2 0.5 ok Geen
FB833 2x 448 x 1,5 | WPS 01 2 1.0 ok Geen
F834 1x 6114  x 2.0 | WPS 01 2 1.0 ok Geen
F835 2x $12 X 1.0 { WPS 02 5 0.5 ok Geen
F836 1x 443 x 1,5 ] WPS 02 5 0.5 ok Geen
F837 Ix 114  x 2.0 | WPS 02 5 1.0 ok Geen
F838 1x 412 x 1.0 | WPS 02 6 0.5 ok Geen
F839 1x $43 x 1,5 | WPS 02 6 1.0 ok Geen
F840 Ix $114  x 2.0 | WPS 02 6 1.0 ok Geen
F841 1x $12 x 1.0 | WPS 02 7 0.5 ok Geen
F842 1x $43 - x 1.5 | WPS 02 7 0.5 ok Geen
F843 Ix $114  x 2.0 | WPS 02 7 0.5 ok Geen
Conclusie :

In de onderzochte lasproefpijpen werden geen onacceptabele indicaties waargenomen.
De in de tabel vermelde lasproefpijpen 2ijn acceptabel volgens de criteria van EN 25817 klasse C.

Bijlagen/Appendices : -

Datum rapport/
Date report:

Naam + handtekening onderzoeker/
Hame + signqﬁyre'OEGFHton\\\

Toezicht van klant/For Client :

1 augustus 1995 G. Kleij((

Stork FDO B.V. (Registration Chamber of Commerce Amsterdam number 194.077) member of the Stork group
Site Amsterdam : Czaar Peterstraat 229, P.O. Box 379, 1000 AJ, Phone (020) 656 35 55, Facsimile (020) 556 35 56
Site Hengelo  : Industrieplein 3, P.O. Box 1984, 7550 AD. Phone (074) 40 83 01, Facsimile (074) 40 83 03




Date of issue
WELDING PROCEDURE September 5, 1995
QUALIFICATION RECORD (PQR) LR Office
i AMSTERDAM
' Qualification: Code/Standards PQR Certificate aumber
NEN EN 288~3, NEN-EN 287-1 AMS 540433/5
p WFS * No. Rev. Date of welding Manufacturer’s nante and address
02 - 21-07-1995 Demaco Holland B.V.
Test place/location shop/site
Demaco
RANGE OF APPROVAL Smeetsweqg 4
Welding processies) Single pass/multipass
GTAW Single pass 1738 ZG WAARLAND
Joint type(s) Parent metal group(s) Test joint details (sketch with dimensions) of weld
V=-Groove EN-288-3 Group 9 preparation +95°
Plate thickness range Fipe oulside diameter range ‘:‘/—\,’
NA 12.0x1.0 mnm \ !
Filler metal type/designation Heat treatment 9
A68LC DIN 8556 NA \
Gas/flux Type of welding current y
GAS DC ,,L LAL i
Welding positions Progression (up/down)
1 O WM |
6 GU Up / Down |
FIL METAL DETAILS
WELD AND LER METAL DET ___ _ DIADWM
Parent Materials Test piece position
1.4301/1 6 GU
Welding process Joint type Bead sequence detail (sketch to include weld metal
GTAW V=-Groove thickness and back gouging where applicable)
Filler material Shielding gas/flux flow rate
Wolfraam Argon 10-12 L/min
Make/Type/Diameter Gas composition
UTP 1.6 mnm 99.99% Argon
iti T T~
Composition Flux type
Tungsten 2% Thorium NA \ | )
Other in'[ormation
Backing gas comp: 99.99% Argon Flow rate: 14-20 1/min.
ﬁg\mt and interpass temperature (methed) and contral
Postweld heat treatment temperature {(method) and control
NA i
PROCEDURE DETAIL
RUN SN, PR - R CURRENT | VOLTAGE AC/DC WIRE FEED/ HEAT INPUT
NUMBER PROCESS SIZEOF FILLER MATERIAL A v POLARITY | TRAVELSPEED|  kJ/mm
1 GTAW 1.6 mm £ 70 +13 | DC £15 -
Date o Welder's name WP Certificate No.
September 5, 1995 G.J. Blom

* Manefacturer’s preliminary Welding Procedure Specification

SHOTICE: This certificate is subject to the terms and conditions overleaf, which form purt of this cortificate

PUMRNT A200 1602y 1,2 Elova s Reggieler of Shupping, rewstored olfice: 71 Ferchureh Steect, London FOM A4S




-

TEST RESULTS
NON-DESTRUCTIVE EXAMINATION (STATE 'ACCEPTABLE', 'UNACCEPTABLE’ OR 'NONE')
Autteptable MReatg el HRYEagtEble Ry VirSps
DESTRUCTIVE TESTS : ‘
TEST TENSILE STRENGTH| YIELD STRENGTH ELONGATION | REDUCTION OF AREA | FRACTURE LOCATION| TEST TEMPERATURE
 Units N/mm? None 4 None + None . °C
Transverse tensile la2 513/514 /,// /// Pipe/weld RT
All-weld tensile None None None None T None
BEND TESTS FILLET WELD FRACTLIRE (RESULTS)
ORIENTATION FORMER DIAMETER RESULTS , None
o 4xT Acceptable |-
Root/ face/side ) None
Root/ face/side 4T Acceptable
;. None
Ront/ face /side 4xT Acceptable Macro examination
Roat /face /side 4xT Acceptable Acceptable
Longitudinal None None
IMPACT TESTS
Requirement NOTCH LOCATION/ TEMP VALUES () AVERAGE e
ORIENTATION °C 1 > 3 0 REMARKS
None None None None None
Size
None None None None None
Type None None None None None
Retest None None None None None
HARDNESS SURVEY
Type None Load NONI@ Location of hardness measurements (sketch)
Hardness range
None
Parent material
None
H.AZ.
Weld None

Additional test(s) and result(s), eg. chemical analysis, micro examination, ferrite measurement

None

S

Wecertify thal the foregoing stateients are correct and the fest welds were prepared, welded and fested in accordarice with the specitied Codes or Standards,

Signalure - Manufacturer § Name in BLOCK CAPITALS Date

Demaco Holland B.V.

%m;@i /fg?l,’ ;

TERMS AND CONDITIONS
In providing services, inforination or advice, neither Lloyd’s Register of Shipping (hereinafter veferred to as ‘LR nor any uf its officers, employees or agents
warrants the aecuracy of any intormation or advice supplied. Exscepl as set uat herein, neither LR nor any of its officers, employees or agents (on behalf of
each of whom LR has agreed this clause) shall be Jisble for any loss, damage or expense swhatever sustained by any person due to any act, omission or crror
of whatsvever nalure and huwsoever caused of LR, its officers, employees or agents or due to any inaccuracy of whatsoever nature and howsoever caused
i any information or advice given in any way whatsoever by or on behali of LR, even if held to amount to a breach of warranty, Nevertheless, if any
person, who is parly to the agreement porsuant W which LR provides any service, uses LR's services or relies on any information or advice given by or on
behalf of LR and suffers loss, damage or expense thereby which is proved to have been due to any neglisent act, omission or evror of LR, its officers,
eaployees ur agents or any negligent inaccuracy in information or advice given by oron behalf of LR, then LK will pay compensation to such person for his
proved loss np tu but not exceeding the amount of the fee (f any) charged by LR for that particular service, information or advice, /

AT
7/ Name in BLOCK CAPITALS . Date
L.P.H.M. van den Einden September 5, 1995

— )

LR, its officers, employees or agents (on behalf of vach of whom This notice is given) shall he under no lability or responsibility in negligence or otherwise
howsoever to any person svhd is not g party to the agreement with LR in spect of any intormation o advice evpressty or impliedly given by LR or in
! respect of any act, omission or inaccuracy by LR,

i ) .
o LR shall in no ircumstances be linble for inudivect or consequentiol loss or damage Grchuding ot without Hmitation toss of profit, loss of contracts or loss of
i wier sutfered or incurred by any person resulting from any filbee by LR in the pedfornane: of il obligations in an agreement,

PO R2E a2y 2




