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1 INTRODUCTION
1.1 PROJECT OVERVIEW

Crosswind, a Shell and Eneco joint venture, was awarded the tender to develop the offshore Hollandse Kust
Noord (HKN) wind farm, located 18.5km off the coast of Netherlands near the town of Egmond aan Zee. The
consortium plans to have HKN operational in 2023 with an installed capacity of 759MW generating at least
3.3TWh per year. This is sufficient renewable power to supply more than 1 million Dutch households with

green electricity.

Offshore wind farms produce intermittent electricity and balancing these dips and peaks and integrating
this electricity into the national energy system requires new technologies. For this reason, the offshore wind
farm will include several new technologies that could be implemented at full-scale in the future. The new
technologies being explored include a floating solar park, a short-duration battery storage as well as long-
term storage via green hydrogen produced by water electrolysis and subsequently consumed in a fuel cell.
The combination of these individual measures, herein referred to as the Base Load Power Hub (BLPH) will
ensure a continuous power supply regardless of the wind situation.

1.1.1 Project Location
The Hollandse Kust Noord (HKN) wind farm is located 18.5km off the coast of the Netherlands near the town
of Egmond aan Zee.

Figure 1 HOLLANDSE KUST NOORD WIND PARK Location Map
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The wind park

Figure 2 - Wind Park Details

The wind farm will consist of No. 69 x 11.5MW wind turbine generators each to be installed on a dedicated
monopile structure. A 70th monopile located on coordinates E 590719.1, N 5841602.3 is reserved for
installing the platform accommodating the BLPH. The monopile structure was designed and installed by Van
Oord Offshore Wind (VooW) and therefore not part of the BLPH scope.

1.1.2 Project Concept

All components included in the BLPH will be integrated onshore on a topsides and installed in an offshore
location within the boundaries of the HKN wind farm. At its simplest, the BLPH will store energy during
periods of high electricity generation from renewable sources (a wind turbine generator and the floating
solar PV farm) and release it during periods of low generation. In practice. It is expected that the energy
stored will supplement generation from renewable sources to ensure that at least 1.0MW of power is

exported to the electrical grid regardless of wind/solar availability.
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Figure 3 - BLPH Concept

Electricity in the BLPH will be stored in the form of electrons in a battery energy storage system (BESS) as
well as converted into green hydrogen via water electrolysis. When the power output from the connecting
wind turbine drops to below 1 MWe, the BLPH will return its stored energy to supplement the remaining
power output. This will be by discharging the BESS, while stored hydrogen will be converted back into
electricity using a fuel cell to extend the discharge duration.

The purpose of the BLPH s to function as a testbed for the integration of energy storage technologies with
renewable generation. It is expected that equipment installed on the BLPH will operate as Normally
Unmanned Installation for at least two (2) years with no or minimal maintenance and it will have its own
independent control room with the ability to communicate with Crosswind’s control room.
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2 DOCUMENT SCOPE

The scope of this document is to provide the criteria and the operating ways to verify the quality of the
welding in the shelter.The purpose is to give objective evidence that all design and specification
requirements related to welding are correctly understood, accounted for, verified and recorded.

2.1 REFERENCES

Doc. No. Discription
123A90-DDL-AR-MR-10026 Material Requisition for AC UPS fitted with UPS system Equipment
Room B-300

123A90-DDL-AR-MR-10019 Material Requisition for I&T Equipment Room B-400
123A90-DDL-AR-MR-10012 Material Requisition for LV (400V) Switchroom
123A90-DDL-AR-MR-10005 Material Requisition for HV-MV (66kV-6.6kV) Switchroom B-100
AWS D1.1 ED 2020 Structural Welding Code - Steel

EEMUA 197 Specitication for the fabrication of NON PRIMARY structural

Table 1 - Reference Documents

2.2 DEFINITIONS AND ABBREVIATIONS

COMPANY or Client (CPY): Crosswind

CONTRACTOR (CTRY): ROSETTI MARINO S.p.A.

PROJECT: HOLLANDSE KUST NOORD WIND PARK Project
CA Certification Agency

DS Surveyor

EXP Expediting dept.

LOG Logistic Dept.

NDE Non Destructive Examination

PQR Procedure Qualification Record

QcC Quality Control Dept.
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Qcl Quality Control Inspector

SC Sub-contractor

wi Welding Inspector

WLD Welding Dept.

WQR Welder Qualification Record

WPS Welding Procedure Specification

Table 2 - Definitions and Abbreviations

This document undergoes an issuance cycle within EDMS Fusionlive". Its distribution is electronically controlled. Once printed shall be
considered as "NOT CONTROLLED" copy

File:1724000049-WEL-RE-00003




HOLLANDSE KUST NOORD WIND PARK Project

CROSSWIND Contract No. CW-I-WP4-2023-05 E ROSETTIMARINO

Weld Procedure Specifications (WPS), Weld Procedure Sheet 10 of 40

Document Title: Qualification Report (WPQR), Welding Map and Welders Date: 30/05/2024
Qualifications - E&I SHELTERS Rev: 03
3 SUMMARY
3.1 PQR

3.2 WELDERS WPQS

3.3 PRODUCTION WPS

3.4 WELDING IDENTIFICATION MAP
3.5 DRAWINGS
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3.1 PQR (According AWS D1.1 also EEMUA 197-EEMUA 158)
PQR N° __Sheet
ALEX SISTEMI | PROCEDURE QUALIFICATION RECORD RS 07 1of2
PQR according AWS D1.1/D1.1-2020 Rev. 0 Date:
SPA Annex M — FORM M-1 (Front) WPS N° 22/02/2022
RS 07
Base Metals Specification Type or Grade Grﬁ‘l':‘:)sN. Th('::;ss (;I'z’;) Schedule Dl(a:;;er
Base Material EN 10025-2 S$355J2+N N.A. 6
Welded To EN 10025-2 S$355J2+N N.A. 6
Backing Material
Other
JOINT DETAILS JOINT DETAILS (sketch)
Groove Type Fillet weld
Groove Angle 0
Root Opening \
Root Face |
Backgouging i
Method }
POST WELD HEAT TREATMENT
Temperature N.A.
Time and Temperature N.A.
Other
PROCEDURE
Weld Layer (s) 1 All
Weld Pass (es) 1 1to3
Process GMAW GMAW
Type (semiautomatic, Mechanized, etc.) Semi-automatic Semi-automatic
Position 4F 4F
Vertical Progression N.A. N.A.
Filler Metal (AWS Spec.) A5.18 A5.18
AWS Classification ER705-6 ER705-6
Diameter 1.2 1.2
Manufacturer / Trade Name ELB-SG2 ELB-SG2
Shielding Gas Composition Ar:80% CO2:20% Ar: 80% CO2:20%
Flow Rate (L/min) 14+16 14+16
Nozzle Size - -
Preheat Temperature 10" 10°C
Interpass Temperature N.A. < 200°C
Electrical Characteristics
Current Type and Polarity DC Reverse DC Reverse
Transfer Mode (GMAW) Pulsed arc Pulsed arc
Power Source Type (cc, cv, etc.) cC cc
Amps 150+160 240+260
Volts 26+27 26+27
Wire Feed Speed (m/min.) - -
Travel Speed (mm/min.) 180 190+210
Maximum Heat Input (KJ/mm) 1,30+1,44 1,97+2,00
T
Stringer or Weave String String
Multi or Single pass (per side) Single Multi
Oscillation (Mechanized/Automatic) - -
Traverse Length - -
Traverse Speed i -
Dwell Time - -
Number of Electrodes 1 1
Contact Tube to work Distance (mm) 12-15 mm 12-15 mm
Peening No No
Interpass Cleaning Brushing and grinding Brushing and grinding
Other - - .o o
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i Sheet
ALEX SISTEM| | PROCEDURE QUALIFICATION RECORD PR -
PQR according AWS D1.1/D1.1-2020 Rev. 0 Date-
SPA Annex M — FORM M-1 (Back) WREN"
Test Results. RS 07 22/02/2022

v Type of Tests Clause/Figure(s) Reference Acceptance Criteria Results Remarks

] Visual Inspection 6.10.1 6.10.1.2 Satisfactory | Report n° SND/0126/22

O Radiographic Examination 6.10.2.1 6.10.2.2

=] Ultrasonic Testing 6.10.2.1 6.10.2.2

O 2 Transverse Root Bends 6.10.3.1 6.10.3.3

=] 2 Transverse Face Bends 6.10.3.1 6.10.3.3

] 2 Longitudinal Root Bends 6.10.3.2 6.10.3.3

m] 2 Longitudinal Face Bends 6.10.3.2 6.10.3.3

] 2 Side Bends 6.10.3.1 6.10.3.3

El 4 Side Bends 6.10.3.1 6.10.3.3

O 2 Tensile Test 6.10.3.4 6.10.3.5

® |3  Macroetch 6.10.4 6.10.4.1 Sstutngmpy | MO HESInge pas .5 MM

T o Min fillet multi pass: 7 mm

O 4 Macroetch 6.10.4 6.10.4.1

5| CVN Tests 6 Part D 6 Part D

o] Other test: Penetrant Test / / For Info Report n° SND/0127/22
TENSILE TEST DETAILS
Specimen Width Thickness Area Ultimate Tensile Ultimate Type of Failure

Number (mm) (mm) (mm?) Load (N) Unit Stress (MPa) and Location
TOUGHNESS TEST DETAILS
Specimen Notch Specimen Size Test Temperature Absorbed Percent Lateral Average
Number Location (mm) %E Energy (J) Shear Expansion
CERTIFICATION Tests Conducted By
Welder’s Name ID Number Stamp Number Laboratory OMECO
DANIELE BAROLI DB Test Number SAM/0056/22
File Number

We, the undersigned, certify that the statements in this record are correct and that the test welds were prepared, w
with the requirements of Clause 4 of AWS D1.1/D1.1M, (2020) Structural Welding Code—Steel.

elded, and tested in accordance

| BUREAU VERITAS [TALIA WELDING 18 Title
Q.C. Manager
— Name Signature
£ —— @g Daniele Sfenopo
WITNESSED N EViEw O 4 Date ;
. U
D 22/02/2022
GADEMIO oS

0.8.0. Algx SISTEM
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Sede Centrale, Amministrativa Sedi distaccate e Laboratori:
e Laboratori: ranches: 3
Headquarter and Lab i 1-20835 MUGGIO (MB) 1-24061 ALBANO S. ALESSANDRO (BG)
1-20900 MONZA (MB) - Via Monviso, 56 Via Milano, 4 Via Madonna delle Rose, 56
Tel. 039748983 (ra.) - Fax 039736433 Tel. 0399418049 - Fax 0399418051 Tel. 035581016 (r.a.) - Fax 035580153
CENTRO RICERCA, PROVE MATERIALI, TARATURE WWW, rl.it - E-mail; direzi recosrl.it - omeco@pec.omecosrl.eu

RAPPORTO DI PROVA | TEST REPORT

ESAME VISIVO / VISUAL TESTING ALEX-SISTEMI S.P.A.

Numero: del

Number: SND/0126/22 et 14/02/2022 VIA EMILIA, 10

Rif. OMECO: Pag. 1di 2

OMECO Ref - 0067/22 Page 1 of 2 20010 OSSONA MI

Rif. CLIENTE: ORD.220077 - 13/01/2022
CUSTOMER Ref.: Comm. X057-21X

Dati forniti dal Cliente / Data supplied by the Customer.
Campione: GIUNTO SALDATO AD ANGOLO (F.W.) TIPO LAMIERA Sp. 6 mm DICHIARATO IN
EN 10025-2:2019 S355J2 PER QUALIFICA DEL PROCEDIMENTO DI SALDATURA E DEL
SALDATORE (AWS D1.1/D1.1M:2020)
Sample: WELDED TEST COUPON (F.W.) PLATE Thk 6 mm DECLARED AS EN 10025-2:2019 S355J2
FOR WELDING PROCEDURE AND PERFORMANCE QUALIFICATION (AWS D1.1/D1.1M:2020)

Identificazione: PQR Nome Saldatore Processo Posizione
Identification: Welder’s name Process Position
1-DB RS 07 DANIELE BAROLI GMAW 4F
Data ricevi[ne_nto: 17/01/2022
Date of receipt:

Norme di prova:
Test standards:

Procedure di prova:
Test Procedures:

Accettabilita:
Acceptance standard:

AWS D1.1/D1.1M:2020 Part C 8.9

AWS D1.1/D1.1M:2020 Part C Table 8.1

Materiale: (Dati forniti dal Cliente) .
Material: (data supplied by the Customer) EN'10025-2:2010 535582
Zona esaminata: Saldatura Stato superficiale: Saldato
Area inspected: Weld Surface condition: as welded
Estensione del controllo: o
Examination coverage: 100%
Modalita di preparazione/pulizia: ___ Qualifica del procedimento remoto:
Preparing/Polishment modalities: Remote procedure validation:
Metodo: Diretto Tipo d’illuminazione: Luce artificiale
Methods: Direct lllumination type: Atrtificial light
Apparecchiature: Calibro per saldature (SND-0974) ; Lampada a luce bianca (SND-0672)
Equipment: Weld gauge (SND-0974) ; White light lamp (SND-0672)
(2]
BUREAU VERITAS ITALIA WELDING 4 & co AL BRI oo

,

IT FILE: / ING. MARCO CASARIL v
DATA: Y 2t ~ RESPONSABILE DEL LABORATORIO /. |
wimnes$eold Ewg TECHNICAL MANAGER LC < )

FIRMATO DIGITALMENTE
DIGITALLY SIGNED

Operatore: | SATTOLO  Lev. Il

Operator:

Data esecuzione: Presso:

Daté of axeciiion: 07/02/2022 At Lab. OMECO - Monza

Questo documento riguarda solo il i C aprova. Il i 1to € stato effettuato a cura del Cliente. | risultati si riferiscono al campione cosi
come Ti L io non & resp ile dei dati forniti dal Cliente.

This document concerns only the sample submitted to the test. The sampling operations were performed by the Customer. The test results refers to the sample
as received.The Laboratory is not responsible for the data supplied by the Customer

Tempo di conservazione dei pioni dalla data di emissi del documento: 30 gg.
The samples have to be kept, after the issue of the document): 30 days

Tempo di conservazione delle registrazioni tecniche: 10 anni / Technical recordings are kept:10 years

Riproduzioni parziali del presente documento devono essere autorizzate da OMECO.
Any partial of this must be i by OMECO.
Societa soggetta all'attivita di direzione e coordinamento di ICIM Group Srl / A Comp subject to and ination of ICIM Group Srl

PSQ-014/1 Rev.5
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Tel. 035581016 (r.a.) - Fax 035580153

RAPPORTO DI PROVA / TEST REPORT Rif. OMECO: 0067/22 Pag. 2 di 2
ESAME VISIVO /| VISUAL TESTING OMECO Ref.: Page 2 of 2
- del if. H ORD.220077 - 13/01/2022
Numero:  SND/0126/22 11/02/2022 Ak ELIEn T
umber: date CUSTOMER Ref.:  Comm. X057-21X
LEGENDA DIFETTOSITA’: LEGENDA:
Senza difetti apparenti Cricca Cricca di cratere
Sd No apparent defect 100 Crack 10% Crater crack
Pori superficiali Cavita di cratere terminale Mancanza di fusione P al vertice ij pl
2017 Surface pores 2028 End crater pipe 401 Lack of fusion 4021 Incomplete root penetration
502 etallo 503 eccessiva 504 Eccesso di penetrazione Excess 505 Raccordo difettoso
Excess weld metal Excass:ve convexity penetration Incorrect weld toe
506 Traboccamento 509 Avvallamento :g:; Incisioni 510 Sfondamento
Overfap Sagging 5013 Undercuts / grooves Bumn through
" " Porosita/spugnosita al vertice
Riempimento ir A ia Insellamento al vertice %
Bt Incompletely filled gmove 512 Excessive asymmetry §16 Root concavity 815 g‘:glmpr:r)u sity
Ripresa difettosa Allezza di gola insufficiente Altezza di gola eccessiva Colpo d'arco
sy Poor restart s213 ¢/ throat thi SA18 throat 503 Stray arc
Spruzzo Discolorazione
602 Spatter 610 Discolouration
AC = Accettabile / Acceptable =~ NA = Non Accettabile / Not Acceptable
Identificazione gl =| =l 2] | 5| | g| 2| 2] g 2| =82 o] =] | 2] e| =| 2] | 5| a| 2| Valutazione
Identification a2l el glgl &l 8 2 2 8 3 8585 5|6|b|nlb6ls|d & 8|83 Evavation
1-DB X AC
Fine documento / Document end
BURFAU VERITAS ITALIA WELDING 1 8
/
— ~
M °
co AL 13 spa
i parziali del pi devono essere autorizzate da OMECO.
Any pamal reproduchon of this document must be authorized by OMECO.
Societa all'attivita di

di ICIM Group Srl / A Company subject to management and coordination of ICIM Group Sri

PSQ-014/1 Rev.5
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RAPPORTO DI PROVA / TEST REPORT
ESAME CON LIQUIDI PENETRANTI
PENETRANT TESTING ALEX-SISTEMI S.P.A.
Numero: del
Niiraber: SND/0127/22 dals 1/02/2022 VIA EMILIA, 10
Rif. OMECO: Pag. 1di 2
OMECO Ref.: 0067/22 Page 1of 2 20010 OSSONA Ml
Rif. CLIENTE: ORD.220077 - 13/01/2022
CUSTOMER Ref.: Comm. X057-21X
Dati forniti dal Cliente / Data supplied by the Customer.

Campione: GIUNTO SALDATO AD ANGOLO (F.W.) TIPO LAMIERA Sp. 6 mm DICHIARATO IN

EN 10025-2:2019 S355J2 PER QUALIFICA DEL PROCEDIMENTO DI SALDATURA E DEL

SALDATORE (AWS D1.1/D1.1M:2020)
Sample: WELDED TEST COUPON (F.W.) PLATE Thk 6 mm DECLARED AS EN 10025-2:2019 S355/2

FOR WELDING PROCEDURE AND PERFORMANCE QUALIFICATION (AWS D1.1/D1.1M:2020)

Identificazione: PQR Nome Saldatore Processo Posizione
Identification: Welder's name Process Position
1-DB RS 07 DANIELE BAROLI GMAW 4F
Data ricevimento: P
17/01/2022

Date of receipt:

Norme di prova:
Test standards:

Procedure di prova:
Test Procedures:
Accettabilita:
Acceptance standard:

AWS D1.1/D1.1M:2020 Part D 8.14

AWS D1.1/D1.1M:2020 Part C 8.10

Materiale: (Dati forniti dal Cliente)

Material: (data supplied by the Customer) EN 10025-2:2019 §355J2

Zona esaminata: Saldatura
Area inspected: Weld

Estensione del controllo:
Examination coverage:

Stato superficiale: Saldato
Surface condition: Welded

Temperatura della superficie:

0,
160% Surface temperature:

20°C

Luce artificiale
Artificial ligth

Metodo: A contrasto di colore - lavabile con acqua
Inspection method: Colour contrast - water washable

Apparecchiature: Termometro (SND-0638) —

llluminazione tipo:
Type illumination:

Lampada a luce Bianca (SND-0672)

Equipments: Thermometer (SND-0638)- White light lamp (SND-0672)
@ Q' ;‘ %
(e 1= EERd3 <o

ING. MARCO CASARIL [

RESPONSABILE DEL LABORATORIO [ .

TECHNICAL MANAGER )

—/ \

FIRMATO DIGITALMENTE

DIGITALLY SIGNED
Operstore:  ,oarToLO Lev.i
Operator:
Data esecuzione: Presso:
Dataror exvactition: 07/02/2022 At: Lab. OMECO-Monza
Questo documento rig solo il a prova. Il & stato a cura del Cliente. | risultati si riferiscono al campione caosi
come ricevuto. Il Laboratorio non & responsablle del dati forniti dal Cllen(e
This document concerns only the sample submitted to the test. The were p: by the Ci . The test results refers to the sample

as received.The Laboratory is not resgans:ble for the data supplied by tne Cusromer

Tempo di conservazione dei campioni dalla data di emissione del documento: 30 gg.
The samples have to be kept, after the issue of the document): 30 days
Tempo di conservazione delle registrazioni tecniche: 10 anni / Technical recordings are kept:10 years

Riproduzioni parziali del presente documento devono essere autorizzate da OMECO.
Any pemal reproduction of this document must be authorized by OMECO.

Societa all'attivita di

to di ICIM Group Sri / A Company subject to management and coordination of ICIM Group Sri

PSQ-014/1 Rev.5

This document undergoes an issuance cycle within EDMS Fusionlive". Its distribution is electronically controlled. Once printed shall be

considered as "NOT CONTROLLED" copy
File:1724000049-WEL-RE-00003
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Document Title: Qualification Report (WPQR), Welding Map and Welders Date: 30/05/2024
Qualifications - E&I SHELTERS Rev: 03
Sede Centrale, Amministrativa Sedi distaccate e Laboratori:
e Laboratori: Branches: N
Headquarter and Laboratories: 1-20835 MUGGIO (MB) 1-24061 ALBANO S. ALESSANDRO (BG)
1-20900 MONZA (MB) - Via Monviso, 56 Via Milano, 4 Via Madonna delle Rose, 56
Tel. 039748983 (r.a.) - Fax 039736433 Tel. 0399418049 - Fax 0399418051 Tel. 035581016 (r.a.) - Fax 035580153
CENTRD RICERCA, PROVE MATERIALI, TARATURE www.omecosr.it - E-mail: direzi it - pec. l.eu
RAPPORTO DI PROVA / TEST REPORT Rif. OMECO: Pag. 2 di 2
ESAME CON LIQUIDI PENETRANTI OMECO Ref. . 0067/22 Page 2 of 2
PENETRANT TESTING -
Numero: del Rif. CLIENTE: ORD.220077 - 13/01/2022
Number:  SOOIEIRES o, IMEE0EE CUSTOMER Ref.: _ Comm. X057-21X
Fornitore:
Manufacturer: NDT ITALIANA
Pulitore iniziale: Bagno n° Tempo di asciugatura: 3
Pre-cleaner: BC1 Batch n°® B190717s Drying time: 3
Penetrante: Bagno n° Tempo di penetrazione: f
Penetrant: K71B2p Batch n® 171002Ps Penetration time: =
Asportatore: Acqua Bagnon® Tempo di asciugatura: 5
Remover: Water Batch n® Drying time:
Rivelatore: Bagno n° Tempo di rivelazione: !
Developer: D112A Batch n® 190725W150s Developing time: L
Pulizia dopo il controllo:
Post cleaning:
Risultati: Nessuna indicazione da registrare
Test results: No relevant indications were noticed
Valutazione: ACCETTABILE
Evaluation: ACCEPTABLE
Fine documento / Document end

BUREAU VERITAS ITALIA WELDING

“f/g/a

WITReSSEDTY)

18

frrer——

p ioni parziali del pi devono essere autorizzate da OMECO.
Any partial repr ion of this must be i by OMECO.
Societa all'attivita di i e coor di ICIM Group Sl / A Company subject to management and coordination of ICIM Group Srl

PSQ-014/1 Rev.5

This document undergoes an issuance cycle within EDMS Fusionlive". Its distribution is electronically controlled. Once printed shall be
considered as "NOT CONTROLLED" copy

File:1724000049-WEL-RE-00003




CROSSWIND

HOLLANDSE KUST NOORD WIND PARK Project
Contract No. CW-I-WP4-2023-05

E ROSETTIMARINO

Document Title:

Weld Procedure Specifications (WPS), Weld Procedure
Qualification Report (WPQR), Welding Map and Welders
Qualifications - E&I SHELTERS

Sheet 17 of 40

Date: 30/05/2024

Rev: 03

Sede Centrale, Amministrativa Sedi dlstaccate e Laboratori:

OMECO

CENTRO RICERCA, PROVE MATERIAL], TARATURE

e Laboratori: Branches
Headquarter and Laboratories: 1-20835 MUGGIO (MB)
|-20900 MONZA (MB) - Via Monviso, 56 Via Milano, 4

Tel. 039748983 (r.a.) - Fax 039736433

Tel. 0399418049 - Fax 0399418051

www.omecosrl.it - E-mail: direzione@omecosil.it - omeco@pec.omecosrl.eu

1-24061 ALBANO S. ALESSANDRO (BG)
Via Madonna delle Rose, 56
Tel. 035581016 (r.a.) - Fax 035580153

RAPPORTO DI PROVA
TEST REP!

S ALEX-SISTEMI S.P.A.
Numero: del
Naribar: SAM/0056/22 it 15/02/2022 VIA EMILIA, 10
Rif. OMECO: Pag. 1di 3
OMECO Ref - 0067/22 Page 1 of 3 20010 OSSONA MI
Rif. CLIENTE: ORD.220077 - 13/01/2022
CUSTOMER Ref.: Comm. X057-21X

Campione:

Sample:

Identificazio|

1-DB

Dati forniti dal Cliente / Data supplied by the Customer.
GIUNTO SALDATO AD ANGOLO (F.W.) TIPO LAMIERA Sp. 6 mm DICHIARATO IN
EN 10025-2:2019 S355J2 PER QUALIFICA DEL PROCEDIMENTO DI SALDATURA E DEL
SALDATORE (AWS D1.1/D1.1M:2020)
WELDED TEST COUPON (F.W.) PLATE Thk 6 mm DECLARED AS EN 10025-2:2019 S355J2
FOR WELDING PROCEDURE AND PERFORMANCE QUALIFICATION (AWS D1.1/D1.1M:2020)

Identification:

Processo
Process

GMAW

Nome Saldatore
Welder’s name

DANIELE BAROLI

ne: PQR

RS 07 4F

Posizione
Position

Data ricevimento:
Date of receipt:

17/01/2022

b ALE

ING. MARCO CASARIL

TECHNICAL MANAGER

FIRMATO DIGITALMENTE
DIGITALLY SIGNED

RESPONSABILE DEL LABORATORIO fl

P soc

.

/%“‘r’(‘\/

b

Data esecuzione: Presso:

Dato:of execution: 15/02/2022 AE Lab. OMECO-Monza

Questo documento nguarda solo il i ttop a prova. Il to & stato effettuato a cura del Cliente. | risultati si riferiscono al campione
cosi come ril . Il Lab io non & ile dei dati forniti dal Cllenta

This document concerns only the sample submitted to the test. The d by the C . The test resuifs refers to the

sample as received. The Laboratory is not responsible for the data supplied b) !he Cus!cmer

Tempo di conservazione dei campioni dalla data di emissione del documento: 30 gg.
The samples have to be kept, after the issue of the document): 30 days

Tempo di conservazione delle registrazioni tecniche: 10 anni / Technical recordings are kept:10 years

Riproduzioni parziali del presente documento devono essere autorizzate da OMECO.
Any partial reproduction of this document must be authorized by OMECO.
di ICIM Group Sri/ A C any subject to

Societa and coordination of ICIM Group Srl

alrattivita di dil

PSQ-014/1 Rev.5

This document undergoes an issuance cycle within EDMS Fusionlive". Its distribution is electronically controlled. Once printed shall be

considered as "NOT CONTROLLED" copy
File:1724000049-WEL-RE-00003
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Document Title:

Weld Procedure Specifications (WPS), Weld Procedure

Qualification Report (WPQR), Welding Map and Welders

Qualifications - E&I SHELTERS

Sheet 18 of 40

Date: 30/05/2024

Rev: 03

Sede Centrale, Amministrativa

Sedi distaccate e Laboratori:
e Laboratori:

Headquarter and Laboratories:

OMECO

CENTRO RICERCA, PROVE MATERIALI, TARATURE

1-20900 MONZA (MB) - Via Monviso, 56
Tel. 039748983 (r.a.) - Fax 039736433
www.omecosl.it - E-mail: direzione@omecosil.it - omeco@pec.omecosrl.eu

ranches: p
1-20835 MUGGIO (MB)
Via Milano, 4

Via Madonna delle Rose, 56
Tel. 0399418049 - Fax 0399418051

RAPPORTO DI PROVA Rif. OMECO: 0067/22 Pag.2 di 3
TEST REPORT OMECO Ref.: Page 2of 3
Numero: SAM/0056/22 del 15/02/2022 Rif. CLIENTE: Comm. X057-21X
Number: date: CUSTOMER Ref.:

1-24061 ALBANO S. ALESSANDRO (BG)

Tel. 035581016 (r.a.) - Fax 035580153

ESAME MACROSCOPICO
MACROSCOPIC EXAMINATION

Metodo di Prova: Attacco: .
i %
Test Method: ASTM.E390:15 Etching: Dlitac.d¢
Campione N°: 1.08 Posizione: Trasversale alla saldatura
Specimen N°: Position: Trasversal of the weld

118

3 1

Assenza di difetti di origine
{ metallurgica
() Absence of metallurgical defects

[ 1piv=1mm |

X2.0

Assenza di difetti di origine
metallurgica
Absence of metallurgical defects

Fig. 2- Campione identificato/ Sample identified 1-DB sezione/section 2

[1Div=imm [ X20
Nota:
Note: Nore
Apparecchiatura: SAM-0281  Macchina fotografica — Camera
Equipment:
Tecnico: P.inzani
Technician: :

s
Societa soggetta all'attivita di direzione e coordinamento di ICIM Group Sri / A

(]

G -ALE A E"‘ij spa

wrTNESSEDCY

REVIEW[]

Riproduzioni parziali del presente documento devono essere autorizzate da OMECO.
Any partial repi ion of thi: must be i by OMECO.

Company subject to management and coordination of ICIM Group St

PSQ-014/1 Rev.5

This document undergoes an issuance cycle within EDMS Fusionlive". Its distribution is electronically controlled. Once printed shall be

considered as "NOT CONTROLLED" copy
File:1724000049-WEL-RE-00003
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Document Title:

Weld Procedure Specifications (WPS), Weld Procedure
Qualification Report (WPQR), Welding Map and Welders

Qualifications - E&I SHELTERS

Sheet 19 of 40

Date: 30/05/2024

Rev: 03

*¥OMECO

CENTRO RICERCA, PROVE MATERIALI, TARATURE

Sede Centrale, Amministrativa
e Laboratori: Branches
Headquarter and Laboratories:
1-20900 MONZA (MB) - Via Monviso, 56
Tel. 039748983 (r.a.) - Fax 039736433

1-20835 MUGGIO (MB)

Via Milano, 4

Tel. 0399418049 - Fax 0399418051
www.omecosil.it - E-mail: direzione@omecostl.it - omeco@pec.omecosrl.eu

Sedi distaccate e Laboratori:

1-24061 ALBANO S. ALESSANDRO (BG)
Via Madonna delle Rose, 56
Tel. 035581016 (r.a.) - Fax 035580153

RAPPORTO DI PROVA Rif. OMECO: 0067/22 Pag. 3 di 3
TEST REPORT OMECO Ref.: Page 3of 3
Numero: SAM/0056/22 del 15/02/2022 Rif. CLIENTE: Comm. X057-21X
Number: date: CUSTOMER Ref.:

ESAME MACROSCOPICO
MACROSCOPIC EXAMINATION

Metodo di Prova: Attacco:
- Nitac 10%
Test Method: ASTM E340-15 Etching: e 102
Campione N°: 1.08 Posizione: Trasversale alla saldatura
Specimen N°: Position: Trasversal of the weld

315 113 1

Assenza di difetti di origine
metallurgica

Absence of metallurgical defects

Fig. 3- Campione identificato/ Sample identified 1-DB sezione/section 3

[1Div=imm [ Xx2.0

Nota:
Note:

None

Apparecchiatura:
Equipment:

SAM-0281 Macchina fotografica — Camera

Tecnico:
Technician:

P.Inzani

A WELDING %
BUREAU VERITAS mxuf /ﬂ 38

Any partial rep of this must be at

Fine documento / Document end

oo A&ﬁ)f%rﬁ -

ECO.

Riproduzioni pamall del presente documento devono essere autorizzate da OMECO.
by OM

Societa soggetta all'attivita di direzione e conrdmamenlo di ICIM Group Sri / A Company subject to management and coordination of ICIM Group Sri

PSQ-014/1 Rev.5

This document undergoes an issuance cycle within EDMS Fusionlive". Its distribution is electronically controlled. Once printed shall be

considered as "NOT CONTROLLED" copy
File:1724000049-WEL-RE-00003
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Document Title:

Weld Procedure Specifications (WPS), Weld Procedure
Qualification Report (WPQR), Welding Map and Welders

Qualifications - E&I SHELTERS

Sheet 20 of 40

Date: 30/05/2024

Rev: 03
PQR N° Sheet
ALEX SISTEMI | PROCEDURE QUALIFICATION RECORD RS 08 1of2
SPA PQR according AWS D1.1/D1.1-2020 Rev. 0 Date:
Annex M — FORM M-1 (Front) WPS N 22/02/2022
RS 08
AWS Thickness Size Diameter
Base Metals Specification Type or Grade GrolpN, (mm) (NPS) Schedule (mm)
Base Material EN 10025-2 S355J2+N N.A. 6
Welded To EN 10025-2 S355J2+N N.A. 6
Backing Material
Other
JOINT DETAILS JOINT DETAILS (sketch)
Groove Type Butt Joint Complete Penetration
Groove Angle 60°
Root Opening 2.5 R
Root Face 1,0 \ 7/;_ ot _v:‘ :
Backgouging Yes 27
Method Gringing to sound metal s N —F
3 r
Z '_| te. T
POST WELD HEAT TREATMENT — ’; = -
Temperature N.A.
Time and Temperature N.A.
Other
PROCEDURE
Weld Layer (s) 3
Weld Pass (es) 3
Process GMAW
Type ( iautornatic, Mech j, etc.) Semi-automatic
Position 1G
Vertical Progression N.A.
Filler Metal (AWS Spec.) A5.18
AWS Classification ER70S-6
Diameter 1.2
Manufacturer / Trade Name ELB-SG2
Shielding Gas Composition Ar: 80% CO2:20%
Flow Rate (L/min) 14+16
Nozzle Size o
Preheat Temperature 10 °C
Interpass Temperature < 200°C
Electrical Characteristics
Current Type and Polarity DC Reverse
Transfer Mode (GMAW) Pulsed
Power Source Type (cc, cv, etc.) cc
Amps 110+ 120
Volts 22+23
Wire Feed Speed (m/min.) -
Travel Speed (mm/min.) 240 < 270
Maximum Heat Input (KJ/mm) 0.60 <+ 0.61
Techni
Stringer or Weave String
Multi or Single pass (per side) Multi
Oscillation (Mechanized/Automatic) -
Traverse Length -
Traverse Speed &
Dwell Time -
Number of Electrodes 1
Contact Tube to work Distance (mm) 12-15 mm
Peening No
Interpass Cleaning Brushing and grinding ——— i
Other - URE VERITTAS ITALIA WELDING 1

considered as "NOT CONTROLLED" copy
File:1724000049-WEL-RE-00003
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This document undergoes an issuance cycle within EDMS Fusionlive". Its distribution is electronically controlled. Once printed shall be




HOLLANDSE KUST NOORD WIND PARK Project

CROSSWIND Contract No. CW-I-WP4-2023-05 E ROSETTIMARINO

Weld Procedure Specifications (WPS), Weld Procedure Sheet 21 of 40

Document Title: Qualification Report (WPQR), Welding Map and Welders Date: 30/05/2024
Qualifications - E&l SHELTERS Rev: 03
PROCEDURE QUALIFICATION RECORD —S 2 e
ALEX SISTEMI : e =
PQR according AWS D1.1/D1.1-2020 Rev. 0 Date:
SPA Annex M — FORM M-1 (Back) WPS N°
Test Results. RS 08 22/02/2022
v Type of Tests Clause/Figure(s) Reference Acceptance Criteria Results Remarks
Visual Inspection 6.10.1 6.10.1.1 Satisfactory Report n® SND/0128/22
Radiographic Examination 6.10.2.1 6.10.2.2 Satisfactory Report n°® SND/0129/22
El Ultrasonic Testing 6.10.2.1 6.10.2.2
M 2 Transverse Root Bends 6.10.3.3 6.10.3.3 Satisfactory Report n® SPT/0133/22
2 Transverse Face Bends 6.10.3.3 6.10.3.3 Satisfactory Report n® SPT/0133/22
] 2 Longitudinal Root Bends 6.10:3.3 6.10.3.3
O 2 Longitudinal Face Bends 6.10.3.3 6.10.3.3
i 2 Side Bends 6.10.3.3 6.10.3.3
(=] 4 Side Bends 6.10.3.3 6.10.3.3
2 Tensile Test 6.10.3.5 6.10.3.5 Satisfactory Report n° SPT/0133/22
] 3 Macroetch 6.10.4.1 6.10.4.1
O 4 Macroetch 6.10.4.1 6.10.4.1
] CVN Tests 6 Part D 6 PartD
& Other test: Penetrant Test / ¥ For Info Report n° SND/0129/22
o) Other test: Macroetch i / Good Fusion Report n° SAM/0057/22
TENSILE TEST DETAILS
Specimen Width Thickness Area Ultimate Tensile Ultimate Type of Failure
Number (mm) (mm) (mm?) Load (N) Unit Stress (MPa) and Location
125597 19,79 5,62 111,1 57497 517 Ductile fracture — Base material
125598 19,76 5,70 112,6 56123 498 Ductile fracture — Base material
TOUGHNESS TEST DETAILS
Specimen Notch Specimen Size Test Temperature Absorbed Percent Lateral Average
Number Location (mm) S5C Energy (J) Shear Expansion
CERTIFICATION Tests Conducted By
Welder’s Name ID Number Stamp Number Laboratory OMECO
SATTI WASEEQ AHMED sw Test Number SPT/0133/22
File Number

We, the undersigned, certify that the statements in this record are correct and that the test welds were prepared, welded, and tested in accordance
with the requirements of Clause 4 of AWS D1.1/D1.1M, (2020) Structural Welding Code—Steel.

----- ERITAS (TALIA WELDIN 1 iitle
JUREAU VE AS ITALIA WELDING
Q.C. Manager
Name Signature P
R Daniele Sfenopo /o P .
A, par /3‘%::\5, SISHEI oo
WITN 0 REVIEW /
: 22/02/2022 U\ A1__~ k—

e
GARSEARIO %s@» . rir
WELDINV 6 COm AP '
0.8.0. AXX SISTEM

This document undergoes an issuance cycle within EDMS Fusionlive". Its distribution is electronically controlled. Once printed shall be
considered as "NOT CONTROLLED" copy

File:1724000049-WEL-RE-00003




HOLLANDSE KUST NOORD WIND PARK Project
Contract No. CW-I-WP4-2023-05

CROSSWIND

E ROSETTIMARINO

Weld Procedure Specifications (WPS), Weld Procedure
Qualification Report (WPQR), Welding Map and Welders
Qualifications - E&I SHELTERS

Document Title:

Sheet 22 of 40

Date: 30/05/2024

Rev: 03

Sede Centrale, Amministrativa Sedi distaccate e Laboratori:

e Laboratori: Branches: .
Headquarter and Lab ies: 1-20835 MUGGIO (MB)
1-20900 MONZA (MB) - Via Monviso, 56 Via Milano, 4

Tel. 039748983 (ra.) - Fax 039736433 Tel. 0399418049 - Fax 0399418051

CENTRO RICERCA, PROVE MATERIALI, TARATURE www.omecosrl.it - E-mail: direzione@omecosii.it - omeco@pec.omecosrl.eu

1-24061 ALBANO S. ALESSANDRO (BG)
Via Madonna delle Rose, 56
Tel. 035581016 (r.a.) - Fax 035580153

RAPPORTO DI PROVA / TEST REPORT
ESAME VISIVO / VISUAL TESTING ALEX-SISTEMI S.P.A.
Numero: del
Neibar: SND/0128/22 dats 14/02/2022 VIA EMILIA, 10
Rif. OMECO: Pag. 1di 2
OMECO Ref. 0067/22 Page 1 of 2 20010 OSSONA MI
Rif. CLIENTE: ORD.220076 - 13/01/2022
CUSTOMER Ref.: Comm. X068-21X
Dati forniti dal Cliente / Data supplied by the Cusfomer.

Campione: GIUNTO SALDATO TESTA A TESTA (B.W.) TIPO LAMIERA Sp. 6 mm DICHIARATO IN

EN 10025-2:2019 S355J2 PER QUALIFICA DEL PROCEDIMENTO DI SALDATURA E DEL

SALDATORE (AWS D1.1/D1.1M:2020)
Sample: WELDED TEST COUPON (B.W.) TYPE PLATE Thk 6 mm DECLARED AS EN 10025-2:2019 S355J2

FOR WELDING PROCEDURE AND PERFORMANCE QUALIFICATION (AWS D1.1/D1.1M:2020)

Identificazione: PQR Nome Saldatore Processo Posizione
Identification: Welder’s name Process Position
SATTI WASEEQ
2 -SwW RS 08 AHMED GMAW 1G

Data ricevimento:
Date of receipt: L
Norme di prova: 4
rast Stanaaids: AWS D1.1/D1.1M:2020 Part C 8.9
Procedure di prova: _
Test Procedures:
Accettabilita: .
Acceplance standard: AWS D1.1/D1.1M:2020 Part C Table 8.1
Materiale: (Dati forniti dal Cliente) 5
Material: (data supplied by the Customer) EN 10025-2:2019 $355J2
Zona esaminata: Saldatura Stato superficiale: Saldato
Area inspected: Weld Surface condition: as welded

Estensione del controllo:
Examination coverage:

Modalita di preparazione/pulizia:
Preparing/Polishment modalities:

100%

Remote procedure validation:

Qualifica del procedimento remoto:

Metodo: Diretto Tipo d’illuminazione: Luce artificiale
Methods: Direct lllumination type: Artificial light
Apparecchiature: Calibro per saldature (SND-0974) ; Lampada a luce bianca (SND-0672)
Equipment: Weld gauge (SND- ; fte light lamp (SND-0672) /] 3
A WELDING AR i . -
BUREAU VERITAS ITAL 18 d%;ﬁu.?.' ﬂmﬁq; o
T FILE: V/ 7
BATA: s ING. MARCO CASARIL a
WITHESSEDL] 1w RESPONSABILE DEL LABORATORIO [
TECHNICAL MANAGER %
/ \
FIRMATO DIGITALMENTE :
DIGITALLY SIGNED
Qperatore; I.SATTOLO Lev. I
Operator:
Data esecuzione: Presso:
Pate of execution: 07/02/2022 At: Lab. OMECO - Monza

Questo documento riguarda solo il campione aprova. Il
come ricevuto. Il Laboratorio non & responsabile dei dati forniti dal Cliente.
This document concerns only the sample submitted to the test. The li

as received. The Laboratory is not responsible for the data supplied by the Customer

jons were p by the Ci

1ento € stato effettuato a cura del Cliente. | risultati si ri

al campione cosi

- The test resulfs refers to the sample

Tempo di conservazione dei i dalla data di ione del documento: 30 gg.
The samples have to be kept, after the issue of the document): 30 days

TEITIEQ di conservazione delle regisuazioni tecniche: 10 anni / Technical IBCOIdinES are kBe(.'TU years

Riproduzioni parziali del presente documento devono essere autorizzate da OMECO.
Any partial rep ion of this must be i by OMECO.
Societa soggetta all'attivita di direzione e coordinamento di ICIM Group Sri / A Ci 1t and

subject to

of ICIM Group Sri

PSQ-014/1 Rev.5

This document undergoes an issuance cycle within EDMS Fusionlive". Its distribution is electronically controlled. Once printed shall be

considered as "NOT CONTROLLED" copy
File:1724000049-WEL-RE-00003
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Rev: 03

OMECO

Sede Centrale, Amministrativa

e Laboratori:

Headquarter and Laboratories:
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RAPPORTO DI PROVA / TEST REPORT Rif. OMECO: 0067/22 Pag. 2 di 2
ESAME VISIVO / VISUAL TESTING OMECO Ref.: Page 2 of 2
Numero: SND/0128/22 del 11/02/2022 Rif. CLIENTE: ORD.220077 - 13/01/2022
Number: date CUSTOMER Ref.:  Comm. X057-21X
LEGENDA DIFETTOSITA’: LEGENDA:
Senza difetti apparenti Cricca Cricca di cratere
Sd No apparent defect 100 Crack 104 Crater crack
2047 Pori superficiali 2025 Cavita dicratere terminale 401 Mancanza difusione 4024 Penetrazione al vertice incompleta
Surface pores End crater pipe Lack of fusion Incomplete root penetration
502 Sovrammetallo eccessivo 503 Convessita eccessiva 504 Eccesso di penetrazione Excess 505 Raccordo difettoso
Excess weld metal Excessive convexity penetration Incorrect weld toe
506 Traboccamento 509 Avvallamento :g:; Incisioni 510 Sfondamento
Overlap Sagging 5013 Undercuts / grooves Burn through
511 Riempimento incompleto 512 Asimmetria eccessiva 515 Insellamento al vertice 516 z_lc:rci:tsui::gspugnosilé dlivertice
Incompletely filled groove Excessive asymmetry Root concavity Root porosity
517 Ripresa difettosa 5213 Altezza di gola insufficiente 5214 Altezza di gola eccessiva 601 Colpo d'arco
Poor restart Insufficient/ throat thickness Excessive throat thickness Stray arc
g0z SPruzzo g10 Discolorazione
Spatter Discolouration
AC = Accettabile / Acceptable NA = Non Accettabile / Not Acceptable
Identificazione =l gl 3| | & s| & g g| 3| 8| g| g| =22 2| =| o = | = 2| | 5| a| 2| Valutazione
Identification 2l R 2RISR S S B3 5SS S G S S S| S| evauaton
2-sw | x l AC
Fine documento / Document end
- ALIA WELDIHG 8
BUREAU VERITAS 1T
ILE:
mF ///;V
e S reviEW S
WITNESSEE (7
S ALE EE8433 spa
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OMECO

CENTRO RICERCA, PROVE MATERIALI, TARATURE
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RAPPORTO DI PROVA / TEST REPORT
CONTROLLO RADIOGRAFICO
RADIOGRAPHIC TESTING

CUSTOMER Ref.: Comm. X068-21X

ALEX-SISTEMI S.P.A.

Numero: del

Number: SND/0129/22 date 14/02/2022 VIA EMILIA, 10

Rif. OMECO: Pag. 1di 2

OMECO Ref.- 0067/22 Page 1 of 2 20010 OSSONA MI
Rif. CLIENTE: ORD.220076 - 13/01/2022

Dati forniti dal Cliente / Data supplied by the Customer.

Campione: GIUNTO SALDATO TESTA A TESTA (B.W.) TIPO LAMIERA Sp. 6 mm DICHIARATO IN
EN 10025-2:2019 $355J2 PER QUALIFICA DEL PROCEDIMENTO DI SALDATURA E DEL
SALDATORE (AWS D1.1/D1.1M:2020)
Sample: WELDED TEST COUPON (B.W.) PLATE Thk 6 mm DECLARED AS EN 10025-2:2019 S355J2
FOR WELDING PROCEDURE AND PERFORMANCE QUALIFICATION (AWS D1.1/D1.1M:2020)
Identificazione: PQR Nome Saldatore Processo Posizione
Identification: Welder’'s name Process Position
SATTI WASEEQ
2 —-SwW RS 08 AHMED GMAW 1G
Data ricevimento:
Date of receipt: 17/01/2022
Norme di prova: .
Test standards: AWS D1.1/D1.1M : 2020 Part E 8.16
Procedure di prova: ___
Test Procedures:
Accettabilita: .
Acceplance slandard’ AWS D1.1/D1.1M : 2020 Part C 8.12
Materiale: (Dati forniti dal Cliente) 5.
Material: (data supplied by the Customer) EN 10025-2:2019 $355.2
Zona esaminata: Saldatura Stato superficiale: Saldato
Area inspected: Weld Surface condition: Welded
Estensione dell’esame: Processo di saldatura:
Examination coverage: 100% Welding process: GMAW
Spessore nominale: Spessore metallo d’apporto:
Nominal Thickness: S Weld metal thickness: 7mm
Apparecchiatura: . o Tipo di radiazioni: Raggi X
Stoe Seifert Eresco 42MF4 (SND-0881) Radlation energy: X Ray
Dimensione max macchia focale (mm) : 3.0 Attivita (Gbq): .
Source Size max (mm) : i Activity (GBq):
Pellicole: Trattamento: Automatico
Films: Agfa Gevaert D4 (10x48) FW Processing: Automatic
Schermi: Anteriore (mm): Posteriore (mm)
Screens: Pb Front (mm): 0.027 Back (mm): /g 027
BUREAU verms ITALIA WELDING /4 © e 5 spa
ING. MARCO CASARIL F
L F"i- RESPONSABILE DEL LABORATORIO [ , |
DATA: TECHNICAL MANAGER | )
WITHES EDD G
FIRMATO DIGITALMENTE
DIGITALLY SIGNED
Operatore:
Operator: M.ROSESTOLATO Lev. Il
Data esecuzione: Presso:
Daie'of Bxacitici: 07/02/2022 Ab: Lab. OMECO - Monza

Questo documento riguarda solo il campione sottoposto a prova. Il campionamento & stato effettuato a cura del Cliente. | risultati si riferiscono al campione cosi

come ricevuto. |l Laboratorio non & responsabile dei dati forniti dal Cliente.

This document concerns only the sample submitted to the test. The

as received. The Laboratory is not responsible for the data supplied by the Customer

were p

d by the Customer. The test results refers to the sample

Tempo di conservazione dei campioni dalla data di emissione del documento: 30 gg.
The samples have to be kept, after the issue of the document): 30 days
Tempo di conservazione delle registrazioni tecniche: 10 anni / Technical recordin:

are kept:10

Societa soggetta all'attivita di

i parziali del pi documento devono essere autorizzate da OMECO.
Any partial reproduction of this document must be authorized by OMECO.

direzione e coordinamento di ICIM Group Srl / A C: subject to t and

of ICIM Group Sril

PSQ.014/1 Rev.5

This document undergoes an issuance cycle within EDMS Fusionlive". Its distribution is electronically controlled. Once printed shall be

considered as "NOT CONTROLLED" copy
File:1724000049-WEL-RE-00003
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RAPPORTO DI PROVA /| TEST REPORT Rif. OMECO: Pag. 2 di 2
CONTROLLO RADIOGRAFICO OﬂIiECO Ref. . 0067/22 Page 2 of 2
RADIOGRAPHIC TESTING =
Numero: del Rif. CLIENTE: ORD.220077 - 13/01/2022
Nupfere  PNDIDNZARE o, TINRE0Z2 CUSTOMER Ref.: _ Comm. X057-21X
Tecnica esposizione Penetrametro Parametri Tempo Densita (4 Sensibilita
Radiographic technique | Penetrameter D d SDF U Parameters Esp. e?l' 4 (4) Sensitivity
< (1 (2) (3) 9 | Tensione | Corrente Exposure L Richiesto | Ottenuto
’ 3 . density : 2
Tiporipresa | oy Tipo Lato Voltage Current time Required |Obtained|
Technique | ="M TIMS ng,’z Side Filo N.
mm | mm | mm | mm kV mA min. min. | max Wire N.
) Singolo Sorgente - 1
Fig. 1 Single 1A6 Sourte 694 6 700 | 0.07 120 7.5 2' 00 22|28 5 5

(1) Distanza minima sorgente/oggetto
(1) Minimum source-to-object distance

(2) Massima distanza dalla superficie dell'oggetto (lato sorgente) al film alla minima distanza sorgente-oggetto
(2) Maximum distance from source side of object to the film at minimum source-object distance

(3) Distanza fuoco-film

(3) Source-film distance

(4) Densita misurata su film singolo

(4) Films density measured on single film

LEGENDA:
sd Senza difetti apparenti 100 Cricca
No apparent defect Crack
202 Cavita di ritiro 301 Inclusioni di scoria
Shrinkage cavity Slag inclusions
Mancanza di penetrazione Incisioni
402 Lack of penetration 501 Undercut
Insellamento al vertice Colpi d'arco
518 Root concavity 601 Arc strike

AC = Accettabile / Acceptable

2011 = Cavita allungate, Tarli
2012 Z‘;r:s“?o sity :g: : Elongated cavity,
2013 B Worm-hole
Inclusioni di Tungsteno Mancanza di fusione
3041 Tungsten inclusion 401 Lack of fusion
504 Eccessiva penetrazione 511 Riempimento incompleto
Excessive penetration Incompletely filled groove
Fd Difetti film

Film defects

NA = Non Accettabile / Not Acceptable

Marcature in piombo lato sorgente, riportate in modo permanente sul campione a cura della Committente
Permanent marking of the film references (lead references, side film) at Customer charge

o~ ©
S S
Contras. films Ripresa - Q | NE ™ o - g - o - - w - o Valutazione
Film Ref. Technique @l 2|48 H| K| 8 ,,g-, | 2|8 ug': G| 6| 8| = Evaluation
=Y S
« ~
2-SW
1-2 Fig. 1 X AC
BUREAU VERITAS ITALIA WELDIN 1 8 S ?
/ ft
IT FILE: /
DATA: / 74 W I
wrmiessED[] REVIEWEF
. B3 opa
Fine documento / Document end
P i parziali del p documento devono essere aulorizzate da OMECO.
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PSQ-014/1 Rev.5
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RAPPORTO DI PROVA
TEST REP!

it ALEX-SISTEMI S.P.A.
Numero: del
Number: SPT/0133/22 Yate 14/02/2022 VIA EMILIA, 10
Rif. OMECO: Pag. 1di 2
OMECO Ref.- 0067/22 Page 1 of 2 20010 OSSONA MI
Rif. CLIENTE: ORD.220076 - 13/01/2022
CUSTOMER Ref.:  Comm. X068-21X

Dati forniti dal Cliente / Data supplied by the Customer:

Campione: GIUNTO SALDATO TESTA A TESTA (B.W.) TIPO LAMIERA Sp. 6 mm DICHIARATO IN

EN 10025-2:2019 S355J2 PER QUALIFICA DEL PROCEDIMENTO DI SALDATURA E DEL
SALDATORE (AWS D1.1/D1.1M:2020)

Sample: WELDED TEST COUPON (B.W.) PLATE Thk 6 mm DECLARED AS EN 10025-2:2019 S355J2
FOR WELDING PROCEDURE AND PERFORMANCE QUALIFICATION (AWS D1.1/D1.1M:2020)
Identificazione: PQR Nome Saldatore Processo Posizione
Identification: Welder's name Process Position
SATTI WASEEQ
2 -SwW RS 08 AHMED GMAW 1G
Data ricevimento: 17/01/2022

Date of receipt:

PROVA DI TRAZIONE TRASVERSALE ALLA SALDATURA
TRANSVERSAL-WELD TENSILE TESTING
AWS D1.1/D1.1M:2020
¥ § Carico di rottura
5 Dimens. Provetta Area Sezione | Temperatura P i " &
Identif. N. - 5 : Tensile Strength Posizione di rottura e tipo
Identif. N. Sp eclnzrenl:nc)ﬂmens. Croszfniezg:tlon Tem/(iecr)ature Totale / Total Rm Break Position and type
(N) (N/mm?)
2 470
M.B. - Duttile
2-8SwW 5.62x 19.79 111.2 +20 57497 517 B.M. - Ductile
M.B. - Duttile
2-SwW 5.70x 19.76 112.6 +20 56123 498 B.M. - Ductile
Apparecchiature: Macchina prove materiali identificata SPT-0010
Equipments: Universal machine identified
Calibro identificato
Caliper identified SPT-0335
Tecnicoli:
Technician/s: L.Bal
BUREAU VERITAS ITALIAWELDING, 4 @ ING. MARCO CASARIL [
RESPONSABILE DEL LABORATORIO /| .
IT FILE: / ; TECHNICAL MANAGER % )
E ATA, / et bR FIRMATO DIGITALMENT! 4
% PrHESSEDE] " DIGITALLY SIGNED ¥y AL = EHS -
Data esecuzione: Presso:
Date of axeeGtion: 14/02/2022 At: Lab. OMECO - Monza
Questo documento riguarda solo il campione s P a prova. Il pif e stato a cura del Cliente. | risultati si riferiscono al campione cosi

come ricevuto. |l Lak noner dei dati forniti dal Cliente.

This document concerns only the sample submitted to the test. The sampling operations were performed by the Customer. The test results refers to the sample
as received.The Laboratory is not responsible for the data supplied by the Customer

Tempo di conservazione dei campioni dalla data di emissione del documento: 30 gg.
The samples have to be kept, after the issue of the document): 30 days

Tempo di conservazione delle registrazioni tecniche: 10 anni / Technical recordings are kept:10 years

Riproduzioni parziali del presente documento devono essere aulorizzate da OMECO.
Any partial reproduction of this document must be authorized by OMECO.
Societa soggetta all'attivita di direzione e coordinamento di ICIM Group Srl / A Company subject to

and of ICIM Group Sri

PSQ-014/1 Rev.5

This document undergoes an issuance cycle within EDMS Fusionlive". Its distribution is electronically controlled. Once printed shall be

considered as "NOT CONTROLLED" copy
File:1724000049-WEL-RE-00003
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CENTRO RICERCA, PROVE MATERIALI, TARATURE WWW. fl.it - E-mail: direzic osf.it - omeco@pec.omecosrl.eu
RAPPORTO DI PROVA Rif. OMECO: 0067/22 Pag. 2 di 2
TEST REPORT OMECO Ref.: Page 2 of 2
Numero: SPT/0133/22 del 14/02/2022 Rif. CLIENTE: Comm. X068-21X
Number: date: CUSTOMER Ref.:
PROVA DI PIEGA
BEND TEST
AWS D1.1/D1.1M:2020
Dimensione . Distanza Senso di Valutazione
provino @ Mandrino tra i rulli Angolo piegamento Risultati Evaluation
Identif. N. Specimen @ Former | Distance | Curvature Bend Results AWS
Identif. N. dimensions (mm) between (a®) Test D1.1/D1.1M:2020
(mm) rollers
(mm)
Nessuna indicazione
40 x Sp DIRITTO da registrare CONFORME
2-Sw 40 x Thk 2 B 180 FACE | No relevant indications | SATISFACTORY
were noticed
Nessuna indicazione
40 x Sp DIRITTO da registrare CONFORME
LB 40 x Thk 2 89 180 FACE | No relevant indications | SATISFACTORY
were noticed
Nessuna indicazione
40 x Sp ROVESCIO da registrare CONFORME
25V 40 x Thk 2% e 180 ROOT | No refevant indications | SATISFACTORY
were noticed
Nessuna indicazione
2.8W 40 x Sp 24 39 180 ROVESCIO da registrare CONFORME
40 x Thk ROOT No relevant indications | SATISFACTORY
were noticed
Apparecchiature: Macchina prove materiali identificata SPT-0007
Equipments: Universal machine identified
Calibro identificato
Caliper identified SPI=0335
Tecnicoli:
Toctifiiclants L. BAI
Fine documento / Document end
BUREAU VERITAS IT, WELDING, 4 @
IT FILE: /Z
m—mr:ss& ReVIEW []
p ioni parziali del devono essere aulcnzzale da OMECO.
Any partial ion of this d must be MECO.
Societa all'attivita di di e i

di ICIM Group Srl / A Company subject to managemenl and coordination of ICIM Group Srl
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RAPPORTO DI PROVA
Ti EP
el s ] ALEX-SISTEMI S.P.A.
Numero: del
Nitmber: SAM/0057/22 date 15/02/2022 VIA EMILIA, 10
Rif. OMECO: Pag.1di 2
OMECO Ref.- 0067/22 Page 1 of 2 20010 OSSONA Mi
Rif. CLIENTE: ORD.220076 - 13/01/2022
CUSTOMER Ref.: Comm. X068-21X
Dati forniti dal Cliente / Data supplied by the Customer.

Campione: GIUNTO SALDATO TESTA A TESTA (B.W.) TIPO LAMIERA Sp. 6 mm DICHIARATO IN

EN 10025-2:2019 S355J2 PER QUALIFICA DEL PROCEDIMENTO DI SALDATURA E DEL
SALDATORE (AWS D1.1/D1.1M:2020)

Sample: WELDED TEST COUPON (B.W.) PLATE Thk 6 mm DECLARED AS EN 10025-2:2019 S355J2
FOR WELDING PROCEDURE AND PERFORMANCE QUALIFICATION (AWS D1.1/D1.1M:2020)
Identificazione: PQR Nome Saldatore Processo Posizione
Identification: Welder's name Process Position
SATTI WASEEQ
2 -SW RS 08 AHMED GMAW 1G
Data ricevimento: 17/01/2022

Date of receipt:

ING. MARCO CASARIL

BUREAU VERITAS ITALIA WELDING » 4 §
RESPONSABILE DEL LABORATORIO f 4
TECHNICAL MANAGER i

WITHESSEDRS review [ FIRMATO DIGITALMENTE o, o
DIGITALLY SIGNED L S E
B ALE S ...
Data esecuzione: Presso:
Pate of execution: 15/02/2022 At Lab. OMECO-Monza
aprova. Il & stato a cura del Cliente. | risultati si riferiscono al campione

Questo documento riguarda solo il
L

bile dei dati forniti dal Cliente.

cosi come ri

io non & resp:

This document concerns only the sample submitted to the test. The sampling operations were performed by the Customer. The fest results refers to the

sample as received.The Laboratory is not responsible for the data supplied by the Customer

Tempo di conservazione dei campioni dalla data di emissione del documento: 30 gg.
The samples have to be kept, after the issue of the document): 30 days

Tempo di conservazione delle registrazioni tecniche: 10 anni / Technical recordings are kept:10 years

Societa soggetta all'attivita di direzione e coordinamento di ICIM Group Sr / A Ci

parziali del p devono essere autorizzate da OMECO.
Any partial reproduction of this document must be authorized by OMECO.
pany subject to

and of ICIM Group Srl

PSQ-014/1 Rev.5

This document undergoes an issuance cycle within EDMS Fusionlive". Its distribution is electronically controlled. Once printed shall be

considered as "NOT CONTROLLED" copy
File:1724000049-WEL-RE-00003
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RAPPORTO DI PROVA Rif. OMECO: 0067/22 Pag. 2 di 2
TEST REPORT OMECO Ref.: Page 2 of 2
Numero: SAM/0057/22 del 15/02/2022 Rif. CLIENTE: Comm. X068-21X
Number: date: CUSTOMER Ref.:
ESAME MACROSCOPICO
MACROSCOPIC EXAMINATION
Metodo di Prova: Attacco: i
Test Method: ASTM £340-15 Etching: hiktae 0%
Campione N°: 2.5W Posizione: Trasversale alla saldatura
Specimen N°: Position: Trasversal of the weld

i

T
114 " 1

Assenza di difetti di origine

I 1 Q metallurgica
Absence of metallurgical defects
Fig. 1- Campione identificato/ Sample identified 2-SW | 1DIV=1mm I X2.6
Nota:
Note: Hone
Apparecchiatura: SAM-0281  Macchina fotografica —Camera
Equipment:
Tecnico: =
Technician: Rilnzar)

18

! BUREAU VERITAS ITALIA WELDING

e .

wiesseol review [l

ioni parziali del pi

" Any partial must be by

of this

Fine documento / Document end

documento devono essere autorizzate da OMECO.
i i OMECO.
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CERTIFICATO DI .u::n::.'rLL;IIllLI..n::IItZ':','r CERTIFICAT D'ANALYSE/ TEST CERTIFICATE/ WERKZEUGNIS
CERTIFECATE NCERTIFICATO Mo 1003045537 [ Luoga/ liswing plece; Monlefredons | Dot Date: 3071172021

CLIENTES CUSTOMER: COMSEGNA/DELIVERY:

DATAWELDIMG SREL IDEM i
WiA MARCOMI 5 NS, RIFERIMENTO N* /OUR DOC REF.

200B0 VERMEZIO MI Faifurg 1452 del 20/11/2021

ORDINE N°/ PURCHASE ORDER N* COLATA N°/BATCH N®
5+21,/00354+21 122611
QUALTA /GRADE TTC S TRADEMARK: DESC L ATERIAL DESCRI ?
5G2 — FLE-SG2 Diam.: 1.20 mm '
Quantity: 7540 K&
Type: S300/15 KG
NORMA/ STANDARD: B4 150 1 4341-A- G473 M G351 /G 8 2 CG38)
Specifica/Specification: AWS A 5. 18-05/ERTOS-6
ANALISI CHIMICA DI COLATA (Conforme of Complice withy: EM 10204 3.1)
Chemical Compasifion/ Andivse de coulés/ Drabtanobyse
[ Si Mn P 3 i Cu Cr | (] Mo
0,08 0,834 1,44 0013 0014 | 004 0,03 | o014 0.001
Al N Ti v Ir | As | TmeIr | |
0,003 £, 0067 .01 0.003 00034 | 0002 | 0,01 | |

CARATTERISTICHE MECCANICHE (Conlorme a/ Complice with: EN 10204 2.2)
wachanical properies condiion os welded, shislding-gas M21/Propridids mécanigues / Mechanische Werle, ungagident,
Sehutz-gas 21

Snervamento, Resistenzo alla Allungamento Resilienza/Resilience
Yield strenght fraflone/Tensile sirenght Elangation impact strenght
(MSmme| { My mim?| 1AS5%) TEMP (°C) Charpy KV ()
> 420 500-540 , 29 -30 z47

CARATTERISTICHE MECC ANICHE [Conforme a/ Complice with: EN 10204 2.3)
Mechonical properties condifion as welded, shiglding-gos Coy/f Proprigtés mecanigues /Mechanische Were, ungegllcht,
schulz-gas Coy

Snervamento, Resistenza alla Allungamento Resilienza/Resilience
Yield strenght irazione Tensile strenght Elengalion Impact shrenghl
[N [N/ {AS%) TEMP [°C) Charpy KV {J)
> 380 470-400 | 22 -20 = a7
o QUALITY DPT.
0035- CPR-CA07 Gl ks

Cerificata genarato da un sstema informative voido senza frma
This decurment has been processed by computer system no signature s regquired

NOTE:

i cerfifico che guasto matendals & sioto prodotto, imbalale, efichettoto e sottoposio ol conirolie di gualiié nel pienc rispeto
degl stondaord & delle specifiche di riferimento. Prodatts fomite nelflambio di un sstemo per lo Quakta cerdificats,
conformrmements alla nomma EW 150 90017,

it is hemsby cedify that this prodiect has besn monufoctured, including pockaging/fobeling ond guality control n fud
compionce with refemed Standards and Speciticafions. Product supplied under a QA Programme fulfillieg the EM 150 2007
taircand,

MOD. P4- 13 REV. O
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3.2 WELDERS WPQS

WELDER, WELDING OPERATOR PERFORMANCE QUALIFICATION Sheet
ALEX SISTEMI SPA s e T
lof1l
Name SATTI WASEEQ AHMED Test Date 20/01/2022 Rev.
ID Number 7 = St Record No. RS 08-sW 0
Stamp No.. SwW P:oto o Std. Test No. -
Company ALEX SISTEMI SPA WPS No. RS 08 0
Division Qualified To AWS D1.1 Ed. 2020
AWS Thickness Size Diameter
Base Metals Specification Type or Grade Group N. i) (NPS) Schedule i)
Base Material EN 10025-2 S355J2+N Unlisted 6
steel
Welded To EN 10025-2 5355J2+N Unlisted 6
steel
VARIABLES Actual Values RANGE QUALIFIED
Type of Weld Joint Butt Joint Complete Penetration Groove, Fillet, Plug, and Slot Welds
(T-, Y-, K-Groove PJP only)
Base Metal Unlisted steel to Unlisted steel Same combination
Groove Fillet Groove Fillet
Plate thickness 6 mm 3to 12 23
Pipe thickness >3 Unlimited
Pipe diameter 2= 600 Unlimited

Welding Process

GMAW

GMAW

Type (manual, Semiautomatic,
Mechanized, Automatic)

Semiautomatic

Semiautomatic, Mechanized, Automatic

Backing With With
Filler Metal (AWS Specification) A5.18 AS5.xx
| AWS Classification ER705-6 All
| F-Number - -

Position 1G

Groove — Plate & Pipe = 24” F

Groove — Pipe < 24”

Fillet — Plate & Pipe = 24" F, H

Fillet - Pipe < 24" F, H
Progression N.A. N.A.
GMAW Transfer Mode Pulsed Arc Spray, Pulsed, Globular

Gas / Flux Type

A5.32 SG-AC20

AS5.xx Approved

TEST RESULTS
Type of Test Acceptance Criteria Results Remarks
Visual Examination 6.10.1.1 Acceptable =
N°1 Transverse Root Bends 6.10.3.3 Acceptable -
N° Transverse Face Bends 6.10.3.3 Acceptable —
B FTEWROR
Test Conducted by
Laboratory OMECO

Test Number

Report n® SPT/0133/22

File Number =

We, the undersigned, certify that the statements in this record are correct and that the test welds were prepared, welded, and tested in accordance
with the requirements of Clause 4 of AWS D1.1/D1.1M (2020) Structural Welding Code—Steel.

Manufacturer or Contractor

vt

Authorized By

Date

& A&E}{S/\

#1i epa

22/02/2022

This document undergoes an issuance cycle within EDMS Fusionlive". Its distribution is electronically controlled. Once printed shall be
considered as "NOT CONTROLLED" copy

File:1724000049-WEL-RE-00003




CROSSWIND

HOLLANDSE KUST NOORD WIND PARK Project

Contract No. CW-I-WP4-2023-05

E ROSETTIMARINO

Document Title:

Weld Procedure Specifications (WPS), Weld Procedure

Qualification Report (WPQR), Welding Map and Welders

Qualifications - E&I SHELTERS

Sheet 33 0of 40

Date: 30/05/2024

Rev: 03

WELDER, WELDING OPERATOR PERFORMANCE QUALIFICATION Sheet
ALEX SISTEMI SPA Snrtens RN
lofl
Name DANIELE BAROLI Test Date 20/01/2022 Rev.
ID Number - Gntiongl Record No. RS 08-DB 0
StampNo. DB P:oto % Std. Test No. -
Company. ALEX SISTEMI SPA _WPS No. RS 08 0
Division Qualified To AWS D1.1 Ed. 2020
5 Vi ; AWS Thickness Size Diameter
Base Metals Specification Type or Grade i (o) (NPS) Schedule i)
Base Material EN 10025-2 S$35512+N Unlisted 6
steel
Welded To EN 10025-2 S355J2+N Unlisted 6
steel
VARIABLES Actual Values RANGE QUALIFIED
Type of Weld Joint Butt Joint Complete Penetration Groove, Fillet, Plug, and Slot Welds
(T-, Y-, K-Groove PJP only)
Base Metal Unlisted steel to Unlisted steel Same combination
Groove Fillet Groove Fillet
Plate thickness 6 mm 3to 12 >3
Pipe thickness 23 Unlimited
Pipe diameter 2 600 Unlimited

Welding Process

GMAW

GMAW

Type (manual, Semiautomatic,
Mechanized, Automatic)

Semiautomatic

Semiautomatic, Mechanized, Automatic

Backing

With

With

Filler Metal (AWS Specifi )

A5.18

AS5.xXx

| AWS Classification

ER705-6

All

| F-Number

Position

1G

Groove — Plate & Pipe > 24"

Groove — Pipe < 24”

Fillet — Plate & Pipe > 24"

F,H

Fillet - Pipe < 24”

F,H

Progression

N.A.

N.A.

GMAW Transfer Mode

Pulsed Arc

Spray, Pulsed, Globular

Gas / Flux Type

A5.32 SG-AC20

AS5.xx Approved

TEST RESULTS

Type of Test

Acceptance Criteria

Results

Remarks

Visual Examination

6.10.1.1

Acceptable

N°1 Transverse Root Bends

6.10.3.3

Acceptable

N° Transverse Face Bends

6.10.3.3

Acceptable

CERTIFICATION

Test Conducted by

Laboratory OMECO

Test Number

File Number -

We, the undersigned, certify that the statements in this record are correct and that the test welds were prepared, welded, and tested in accordance
with the requirements of Clause 4 of AWS D1.1/D1.1M (2020) Structural Welding Code—Steel.

Manufacturer or Contractor Authorized By Date
. 22/02/2022
(3]
eo ALE 13 epa
RE vd:l ALIA WELDING 18
p ;
A > 1
NESSED N FEViEwW O
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WELDING WORK HISTORY 2022 & 2023

Sid [~| wps-| PaRr#- Process Material ~| G~ |t w~ Material? ~| G |~|thwewi~| wPgAZ ~| JAN FEB MAR APR MAY JUN JuL
AWS D11 2?;";\?_1 RS GMAW EN 100258 275 JR 6.1 6mm EN 100255 275.JR Gr. 1 6mm 5125 512C3 | 512C8 512-C5 | 51283 | 512-C5
GF-1
D-11-
AWS D11 2:;";\'&1 R 502 GMAW EN 10025 5 275JR Gr.1 | 12mm EN 100255 275.JR Gr.1 12mm 812-CS s12Cs | s12Cs 512-C5
8F
D-11-
AWS D11 g';‘;\g R 303 GMAW EN 10025 8 275 JR Gr1 | 20mm EN 100255 275.JR ar.1 20mm 312-C3 3123 | 812C8 312-08
Udp-GF
AwsD11 [ o3 | Roana GTAW-GMAW EN10028-3P355NL2 | Gr.1 | 12mm EN 10028-3 P 355 NL2 Gr.1 12mm 512-C5 512C5 | S12C3 512-C3
AWSD1Y [ 0513 | RO8M3 GMAW EN 10025-253550263 | Gr.1 [ 10mm EN 10025-2 5355 J263 Gr.1 10mm S04-RR SMRR | SH4RR S04RR
AWSD1Y [ 0813 | ROGM3 GTAW:GMAW N100283P355NL2 | Gr.1 [ 25mm EN 10028-3 P 355 NL2 Gr.1 25mm 312-08 312C3 | 812C8 31203
Welding Operatar Welding Coordinator
BD BAROLI DANIELE OG: OLDANI GAUDENZIO
SWA SATTIWASSEEQ AHMED
oo ALEKSITEMI ...
'
0 9 2022 0 024
sta [~| wps~| PoR# - Process Materialt +| 6r~|thkow(~ Material2 +| or [~|mwewi~| weaaz [~| JAN FEB MAR APR MAY JUN JuL
D-11-
AWS D11 ;ﬁ‘b RSN GMAW EN 100255 275 JR or 1 6mm EN 100255 275 JR or.1 omm $12-CS §12CS | S12-CS s12:Cs | s12Cs | S12-CS
GF-1
D-11-
AWS D14 z?M;Vtw R 502 GMAW EN 10025 8 275 JR er1 | 1zmm EN 100255 275 R er. 1 12mm 812-CS §12C8 | S12-C8 $12-C8
eF
D-11-
AWS D1.1 CZM“:’ R 503 GMAW EN 10025 5 275 JR er1 | 20mm EN 100255 275 JR Gr.1 20mm 512-CS 512C5 | 512-CS 512-C5
U4b-GF
AwsD11 [ 0413 | Roan3 GTAN-GMAW EN100283P385NL2 | Gri | 12mm EN 10028-3 P 355 NL2 Gr 1 12mm 512C5 51268 | s12.08 5125
ANSD11 | 0513 | Rosn3 GMAW EN10025-253550263 | Gr1 | 10mm EN 10025-2 S 355 263 Gr. 1 10mm 304RR S04RR | S04RR S04-RR
AWSD11| 0813 | RO&M3 GTAW=GMAW EN10028-3P355NL2 | Gr.1 | 25mm EN 10028-3 P 355 NL2 er.1 25mm 512-CS s12C5 | s12-CS s12-CS
Welding Operator Welding Coordinator
BD BAROLI DANIELE 0G: OLDANI GAUDENZIO
SWA SATTIWASSEEQ AHMED
oo ALEKSITEMI ...
/L
0 9 0 0 2023 0 T

AUG

SEP
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3.3 PRODUCTION WPS (According AWS D1.1 also EEMUA 197)
WELDING PROCEDURE W Shee
GMAW-S355J2-1 1
A\LE) A SPECIFICATION Rev: 0 Date-
4 WPS according AWS D1.1/D1.1-2020 / EEMUA 197 Supporting PQR N°
Annex M — FORM M-2 RS 07 4/03/2022
- - AWS Base Metal Thickness
Base Metals Specification Type or Grade N. (mm) As welded With PWHT
Base Material EN 10025-2 S35512+N N_A. CJP Groove Welds - -
welded To EN 10025-2 S355J2+N N.A. CJP Groove w/CVN - -
Backing Material - - - PJP Groove Welds - -
Other Fillet Welds 3-12 mm -
[ piameter (mm) | none :
__JOINT DETAILS JOINT DETAILS (sketch)
Groove Type Fillet weld
Groove Angle N.A. WS 1
Root Opening (mm) | N.A.
Root Face (mm) N.A. RN
Back gouging NA.
[ [ Method NA. I |
__POST WELD HEAT TREATMENT WSS ——
Temperature N.A. .ﬁ] ~ o
Time and Temperature N.A. | 7
Other NA. N
[
AL / 5
PROCEDURE
Weld Layer () iton
Weld Pazz (es) iton
Process GMAW
Type (semioutomotic, Mechanized, etc.) Semi Automatic
Position iF
Vertical Progression NA.
Filler Metal (AWS Spec.) AS.18
AWS Clazzfication ER705-6
Diameter (mm) 1.2
Manufacturer / Trade Name ELB-5G2
Shielding Gas Composzition Ar:80% CO2:20%
Flow Rate (L/min) 14-16
Nozzie Size (MM) -
Preheat Temperature 10 °C
Interpaszs Temperature <200 °C
Electrical Characteristics
Current Type and Polarity DC Reverse
Transfer Mode (GMAW) Pulsed arc
Power Source Type (cc. cv. e2c.) cc
Amps 160-190
Volts 25:28
Wire Feed Speed (m/min.) =
Travel Speed (mm/min.) 180
Maximum Heat Input (Ki/mm) 133=1.77
T -
Stringer or Weave String
Multi or Single pass (ocer zids) Multi
Ozcillation (Mechonized/Automanic) -
Traverse Length -
Traverse Speed -
Dwell Time -
Number of Electrodes |
Contact Tube to work Distance (mm) 12-15mm
Peening No
Interpazs Cleaning Brushing and grinding
Other - l

| /

/

T acs
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WELDING PROCEDURE wES N
GMAW-5355J2-2 1
. SPECIFICATION Rev. 0 Date:
WPS according AWS D1.1/D1.1-2020/EEMUA 197 | 5,,000rting PQR N°
Annex M — FORM M-2 RS 08 4/03/2022
- AWS Base Metal Thickness
Base Metals Specification Type or Grade GroupN. (mm) As Welded With PWHT
Base Material EN 10025-2 $35512+N NA. CJP Groove Welds - -
Welded To EN 10025-2 5355J2+N N.A. CJP Groove w/CVN - -
Backing Matenal - - - PJP Groove Welds 3-12 mm -
Other Fillet welds - =
[[piameter (mm) | none -
__JOINT DETAILS
Groove Type Butt Joint Partial Penetration
Groove Angle 45°
Root Opening (mm) | N.A.
Root Face (mm) N.A.
Back gouging N.A.
| method N.A.
__POST WELD HEAT TREATMENT
Temperature N.A.
Time and Temperature N.A.
Other N.A.
| ;
& A:_sk;,&/!-gm -
4
Weld Layer (z) iton
Weld Pazz (ez) iton
Process GMAW
Type (semioutomotic, Mechanized, etc.) Semi Automatic
Position 1G
Vertical Progrezzion NA.
Filler Metal (AWS Spec.) A5.18
AWS Clazzification ER705-6
Diameter (mm) 1.2
Manufacturer / Trade Name ELB-5G2
Shielding Gas Compozition Ar: 80% CO2: 20%
Flow Rate (L/min) 14-16
Nozzle Size (MM) -
Preheat Temperature 10 °C
Interpazs Temperature <200 °C
Bectrical CF =
Current Type and Polarity DC Reverse
Transzfer Mode (GMAW) Pulsed
Power Source Type (cc. cv, e2c.) Cc
Ampz 110-130
Voltz 21-24
Wire Feed Speed (m/min.) -
Travel Speed (mm/min.) 240-270
Maximum Heat Input (KJ/mm) 0.57-0.69
T
| Stringer or Weave String
Multi or Single pass (oer zids) Multi
Ozcillation (Mechonized/Automanc) -
Traverse Length -
Traverze Speed -
Dwell Time -
Number of Electrodes 1
Contact Tube to work Distance (mm) 12-15mm
Peening No
Interpass Cleaning Brushing and grinding
Other -
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WELDING PROCEDURE e
SPECIFICATION = T
WPS according AWS D1.1/D1.1-2020/EEMUA 197 | g, o0 i paR e
Annex M — FORM M-2 RS 08 14/03/2022
e AWS Base Metal Thickness
Base Metals Specification Type or Grade GroupN. _ (mm) As welded With PWHT
Base Material EN 10025-2 5355)2+N N.A. CJP Groove Welds 3-12mm -
Welded To EN 10025-2 S535512+N NA. CJP Groove w/CVN - -
Backing Material - - - PJP Groove Welds - -
Other Fillet welds - -
|_piameter (mm) none -
I JOINT DETAILS
Groove Type Butt Joint Complete Penetration
Groove Angle as® WS 3 WCs4
. e — a— —
Root Face (mm) 1,0 N4 |V
Back gouging N.A.
|_Method NA.
__POST WELD HEAT TREATMENT uwm
Temperature N.A.
Time and Temperature N.A.
X @ .
Other N.A. | " ' -~ l
[ JOINT DETAILS (sketch) | I —i ie—n ‘5
S Al
PROCEDURE
Weld Layer (z) iton
Weld Pazz (ez) iton
Process GMAW
Type (semioutomoric, Mechanized, etc.) Semi Automatic
Position 1G
Vertical Progression N.A.
Filler Metal (AWS Spec.) A5.18
AWS Clazzfication ER705-6
Diameter (mm) 1.2
Manufacturer / Trade Name ELB-5G2
Shielding Gas Composition Ar:80% CO2: 20%
Flow Rate (L/min) 14-16
Nozzle Size (MM) =
Preheat Temperature 10 °C
Interpazz Temperature < 200 °C
Electrical Ch i
Current Type and Polarity DC Reverse
Transzfer Mode (GMAW) Pulsed
Power Source Type (cc. cv, e2¢.) Cc
Ampz 110=-130
Voltz 2124
Wire Feed Speed (m/min.) -
Travel Speed (mm/min.) 240-270
Maximum Heat Input (KJ/mm) 057069
—
Stringer or Weave string
Muiti or Single pass (oer zids) Multi
Ozcillation (Mechonized/Automantic) -
Traverze Length -
Traverze Speed -
Dwell Time -
Number of Electrodes 1
Contact Tube to work Distance (mm) 12-15S mm
Peening No
Interpazs Cleaning Brushing and grinding
Other - |
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WELDING PROCEDURE e L
A LE X SPECIFICATION Rev. 0 s
4 WPS according AWS D1.1/D1.1-2020/EEMUA 197 | 5, 000rting PQR N°
Annex M — FORM M-2 RS 08 13/03/2022
Base Metals specification Type or Grade &_ "’“"'(_):n"u“ As welded With PWHT
Base Material EN 10025-2 5355)2+N N.A. CJP Groove Welds - -
welded To EN 10025-2 S5355)2+N N.A. CJP Groove w/CVN - -
Backing Matenial - - - PJP Groove Welds 3-12mm -
Other Fillet welds - -
[ piameter (mm) [ none :
__JOINT DETAILS
Groove Type Butt Joint Partial Penetration
Groove Angle o wecss 2 °
Root Opening (mm) | N.A. ° o
Root Face (mm) N.A. D o o
Back gouging N.A. - o
| method NA.
_ POST WELD HEAT TREATMENT
Temperature N.A.
Time and Temperature N.A. WCs2
Other N.A. | |
[ 30INT DETAILS (sketch) |
PROCEDURE s
Weld Layer (z) iton
Weld Pazz (e3) iton
Process GMAW
Type (semioutomotic, Mechanized, etc.) Semi Automatic
Position 1G
Vertical Progreszion N.A.
Filler Metal (AWS Spec.) AS5.18
AWS Classification ER705-6
Diameter (mm) 1.2
Manufacturer / Trade Name ELB-5G2
| Shielding Gaz Compozition Ar-80% _CO2: 20%
Flow Rate (L/min) 14-16
Nozzle Size (MM) -
Preheat Temperature 10 °C
Interpazz Temperature <200 °C
Electrical Char
Current Type and Polarity DC Reverse
Tranzfer Mode (GMAW) Pulsed
Power Source Type (cc. cv. e2c.) Cc
Amps 110-130
Volts 21=-24
Wire Feed Speed (m/min.) -
Travel Speed (mm/min.) 240-270
Maximum Heat Input (KJ/mm) 057-069
Technique
Stringer or Weave String
Multi or Single pass (oer zide) Multi
Ozcillation (Mechonized/Automanc) -
Traverse Length -
Traverze Speed -
Dwell Time =
Number of Electrodes 1
Contact Tube to work Distance (mm) 12-15mm
Peening No
Interpazz Cleaning Brushing and grinding
Other . l
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3.4 WELDING IDENTIFICATION MAP

REFERENCE DRAWINGS
General Arrangement X176_GA_00 Rev.0
Welding Map 176-A_WELDING MAP Rev.0
K559-2254-MT-SPE-001 Structural Fabrication Specification
EEMUA 158 Construction Specification for Fixed Offshore Structures
EEMUA 197 Specification for the fabrication of non-primary structural steelwork for offshore installations
1SO 19901-3 Petroleum and Natural Gas Industrie Specific Requirements for Offshore Structures-Topsides Structure
Mark
Weld Type Production WPS PQR Welders Id
WPS
< WCS 5 > Fillet Weld GMAW-S355J2-1 RS 07 DB/ SW
< WCS 1 > Fillet Weld GMAW-5355J2-1 RS 07 DB/ SW
< WCS 7 > Fillet Weld GMAW-S355J2-1 RS 07 DB/ SW
Groove Weld
WCS 3 GMAW-5355J2-3 RS 08 DB/ SW
CJP
Groove Weld
WCS 2 GMAW-S355J2-4 RS 08 DB/ SW
PJP
Groove Weld
WCS 6 GMAW-S5355J2-2 RS 08 DB/ SW
PJP
Groove Weld
WCS 4 GMAW-S355J2-3 RS 08 DB/ SW
CJP
Groove Weld
WCS 8 PJP GMAW-5355J2-4 RS 08 DB/ SW
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