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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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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.  

 

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 
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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. 

 

2 DOCUMENT SCOPE 
 

The scope of this procedure is to define the Welding Procedure Specifications to be used on structural steelworks of 

Base Load Power Hub (BLPH) on WPG and node supply fabricated in SCANDIUZZI facilities. 

Scandiuzzi coded the welding book internally as 2308-WB-00 (annex to present document). 

 

2.1 REFERENCES 

 

 

Doc. No. 

 

Rev. 

 

Date 

 

Description  - Title 

 

K559-2254-MT-SPE-001   

 

 

01 

 

06/03/2023 Structural Fabrication Specification 

EEMUA 158 

 

Third 

ededition 

 

2014 
Construction Specification for Fixed Offshore 

Structures. 

ISO 19902 
Second 

edition 

2020-11 Petroleum and Natural Gas Industries - Fixed 

Steel Offshore Structures. 

ISO 19901-3 

 

Dec-2014 

 

Dec-2014 

Petroleum and Natural Gas Industries - 

Specific Requirements for Offshore 

Structures - Topsides Structure. 

    

Table 1 - Reference Documents 
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2.2 DEFINITIONS AND ABBREVIATIONS 

 

COMPANY or Client (CPY): Crosswind 
 

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

PROJECT: HOLLANDSE KUST NOORD WIND PARK Project 

CA Certifying Authority 

DP Dye Penetrant  

ITP Inspection and Test Plan 

MPI Magnetic Particle Inspection 

NDT Non-Destructive Testing 

QA Quality Assurance 

QC Quality Control 

RT Radiographic Testing 

UT Ultrasonic Testing 

WPQ Welder Performance Qualification 

WPQR (aka PQR) Welding Procedure Qualification Record 

WPS Welding Procedure Specification 

CJP Complete Joint Penetration 

PJP Partial Joint Peneteration 

FW Fillet weld joint 

WI Welding Inspector 

WS Welding Supervisor 

WT Wall Thickness 

Table 2 - Definitions and Abbreviations 
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3 ANNEX: SCANDIUZZI PACKAGE FOR WELDING 
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Welding Book for workshop activities: 
 

PLATE GIRDER PREFABRICATION (WELDED BEAM) AND 
STEELWORKS JOINTS 

 

 

     

     

     

1 06/12/2023 A.Simonetto M.Amoroso FINAL ISSUE 

0 04/12/2023 M.Tempesta M.Amoroso PRELIMINARY ISSUE 

REVISION DATE ISSUED  APPROVED DESCRIPTION 

 

10 / 162



 

 

WELDING BOOK 
QUADERNO DI SALDATURA 

COMM.: 
JOB 2308 

DATA: 
Date: 06/12/2023 

CUSTOMER: 
CLIENTE ROSETTI MARINO 

Doc. 
N° 

2308 – WB – 00  

PROJECT: 
PROGETTO Base Load Power Hub (BLPH) P.O.: 

1723001792 
1723001793 

 

 

INDEX / INDICE 
 

WPS LIST /LISTA SPECIFICHE DI SALDATURA PAG. 4 

WPS   

2308-121-00 PAG. 6 

2308-136-01 PAG. 8 

2308-136-02 PAG. 11 

2308-138-03 PAG. 14 

2308-138-04 PAG. 17 

2308-136-05 PAG. 20 

2308-138-06 PAG. 23 

   

   

PQR   

23TO001006PW\1A PAG. 27 

23TO001006PW\2A PAG. 40 

23TO001006PW\4A PAG. 58 

23TO001006PW\3A PAG. 76 

   

   
WELDER AND WELDING OPERATOR LIST/  
LISTA SALDATORI E OPERATORI DI SALDATURA 

PAG. 95 

   

   

   

   
 

 

10 / 162



 

 

WELDING BOOK 
QUADERNO DI SALDATURA 

COMM.: 
JOB 2308 

DATA: 
Date: 06/12/2023 

CUSTOMER: 
CLIENTE ROSETTI MARINO 

Doc. 
N° 

2308 – WB – 00  

PROJECT: 
PROGETTO Base Load Power Hub (BLPH) P.O.: 

1723001792 
1723001793 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

WPS LIST 
LISTA SPECIFICHE DI SALDATURA 

 

10 / 162



COMM. /                                   

JOB: 

DATE :         

CLIENTE                                                   
CUSTOMER

ITEM : DOC.No. 

IMPIANTO                                                                              
PLANT   

P.O. No.

SPECIFICA APPLICABILE MATERIALE BASE GAMMA SPESSORI 
PROCESSO DI 

SALDATURA 

PROC DI SALD. DI 

SUPPORTO 
PRERISCALDO 

POS. DI 

SALDATURA 

APPLICABLE WPS BASE MATERIAL THK. RANGE  ( mm )
WELDING 

PROCESS
SUPPORTING WPQR

TIPO DI GIUNTO                                            

TYPE OF JOINT

TIPO DI SALDATURA   

TYPE OF WELD 
PREHEAT

WELDING 

POSITION 
121 138 136

S460MLO EN10225-2 GIUNTO D’ANGOLO 
SALDATURE  D’ANGOLO 

PASSATA MULTIPLA

S460MLO EN10225-2 TEE/CORNER JOINT MULTIPASS FILLET WELDS 

S460MLO EN 10025-2 GIUNTO DI TESTA e A T
SALDATURA A PIENA 

PENETRAZIONE 

S460MLO EN 10025-2 BUTT JOINT  and T JOINT FULL PENETRATION WELD

S460MLO EN 10025-2 GIUNTO DI TESTA e A T
SALDATURA A PIENA 

PENETRAZIONE 

S460MLO EN 10025-2 BUTT JOINT  and T JOINT FULL PENETRATION WELD

S460MLO EN 10025-2 GIUNTO DI TESTA e A T
SALDATURA A PIENA 

PENETRAZIONE 

S460MLO EN 10025-2 BUTT JOINT  and T JOINT FULL PENETRATION WELD

S460MLO EN 10025-2 GIUNTO DI TESTA e A T
SALDATURA A PIENA 

PENETRAZIONE 

S460MLO EN 10025-2 BUTT JOINT  and T JOINT FULL PENETRATION WELD

S460MLO EN 10025-2 GIUNTO D’ANGOLO 
SALDATURE  D’ANGOLO 

PASSATA MULTIPLA

S460MLO EN 10025-2 TEE/CORNER JOINT MULTIPASS FILLET WELDS 

S460MLO EN 10025-2 GIUNTO D’ANGOLO 
SALDATURE  D’ANGOLO 

PASSATA MULTIPLA

S460MLO EN 10025-2 TEE/CORNER JOINT MULTIPASS FILLET WELDS 

1

0

REV. 

200°C PB
EN 17632-A:

T50 6 1Ni M M21 1 H5 

200°C PF
EN 17632-A:

T50 6 1Ni P M21 1 H5 

2308-138-06 3-50 138 23TO001006PW\3A ≥ 50°C

23TO001006PW\4A

2308-136-05 3-50 136 23TO001006PW\4A ≥ 50°C

2308

LISTA DELLE SPECIFICHE DI SALDATURA 06/12/2023

ROSETTI E  MARINO 
STEEL STRUCTURES according to EEMUA 158 

PLATE GIRDER PREFABRICATION
2308-WB-00

PF

1723001792 - 1723001793

TEMERATURA 

INTERPASS

2308-121-00 12,5- 50 121 ≥ 50°C 200°C

WELDING KEY FORM

23TO001006PW\1A

23TO001006PW\2A

Base Load Power Hub (BLPH)

DESCRIZIONE MATERIALE DI SALDATURA                                                                      FILLER METAL 

PF
EN 17632-A:

T50 6 1Ni P M21 1 H5 

PA-PB

PA
EN ISO 14174/

EN ISO 14171-A:

S A FB 1 55 AC H5 / S3Si

12,5- 50 136 ≥ 50°C 200°C

PA-PB2308-138-04 12,5- 50 138 23TO001006PW\3A

EN 17632-A:

T50 6 1Ni P M21 1 H5 

2308-138-03 12,5- 50 138 23TO001006PW\3A ≥ 50°C 200°C

2308-136-02

≥ 50°C 200°C
EN 17632-A:

T50 6 1Ni M M21 1 H5 

EN 17632-A:

T50 6 1Ni M M21 1 H5 

DATE ISSUED BY APPROVED BY NOTES 

06/12/2023 A.SIMONETTO M.AMOROSO FINAL ISSUE

04/12/2023 M.TEMPESTA M.AMOROSO PRELIMINARY ISSUE

2308-136-01 12,5- 50 136 23TO001006PW\4A ≥ 50°C 200°C
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MANUFACTURER’S 
WELDING PROCEDURE 
SPECIFICATION (W P S ) 

PROCEDURA DI SALDATURA 
ACCORDING TO EN ISO 15609-1 Ed 2019 

WPS-N./PROC.N.   2308-121-00 Rev.    2 

DATE/DATA            06/12/2023 

SUPP. WPAR N°: 
WPAR DI SUPP.: 

23TO001006PW\1A 
23TO001006PW\2A  

 

1

T2

B÷n

A

2÷n

T
1

SHEET/FOGLIO  1/2 
WELDING PROCESS(ES) / 
PROCESSO(I) DI SALDATURA  

A)  121 B)   C)   

TYPE(S) / TIPO A) FULLY MECHANIZED B )   C)   

 
JOINTS / GIUNTI 
 

 
Sketch 
Bevel details see constructions drawings 
Throat size=unlimited 

 JOINT TYPE / TIPO DI GIUNTO      TEE-JOINT, FW - ml 

BACKING / SOSTEGNO                     YES  

BACKING MATERIAL TYPE /   
TIPO MATERIALE DI SOSTEGNO   :  

Base material 

WELD PREPARATION / PREPARAZIONE:  SEE SKETCH 

METHOD OF PREPARATION & CLEANING:  
METODO DI PREPARAZIONE E PULIZIA:   

GRINDING AND BRUSHING 

 
PARENT MATERIAL / MATERIALE BASE 
 

 

GROUP NO./ GRUPPO TO/A   
GROUP NO./ GRUPPO  

 
 

2.1 to 2.1  

SPEC. TYPE & GRADE TO /  
SPECIF. TIPO E GRADO  

S460 MLO EN 10225-2   

THICKNESS / SPESSORE (mm)  T1-T2=12,5  to  50 mm 

OUTSIDE DIAMETER: 
DIAMETRO ESTERNO: (mm). 

N.A. 

OTHER /   

FILLER METAL / MATERIALE D’APPORTO  A) B) 

SPECIFICATION NO./ SPECIFICA NO.  ISO 14171-A  
DESIGNATION / CLASSIFICAZIONE   S3Si  
SIZE / DIMENSIONI  4 mm  
TRADE NAME / NOME COMMERCIALE  OK AUTROD 12.32  
MANUFACTURER / FABBRICANTE  ESAB  
FLUX TRADE NAME / NOME COMM. FLUSSO  OK FLUX 10.62  
MANUFACTURER / FABBRICANTE  ESAB  
OTHER / ALTRO                            EN ISO 14174/EN ISO 14171-A: 

S A FB 1 55 AC H5 / S3Si 

 
WELDING POSITION / POSIZIONE DI SALDATURA  

POSITION / POSIZIONE PB - HORIZONTAL 

WELDING PROGRESSION / PROGRESSIONE DI SALDATURA N.A. 

 
PREHEAT / PRERISCALDO 
 

 

PREHEAT TEMP. / TEMPERATURA DI PRERISCALDO (C°) ≥ 50° C 

INTERPASS TEMP. / TEMPERATURA DI INTERPASS (C°) 200°C max. 

PREHEAT MAINTENANCE / TEMPERATURA DI POSTRISCALDO N.A. 

GAS(ES) / GAS 
PERCENT COMPOSITION / COMPOSIZIONE % 

 
GAS(ES)  

GAS 
(MIXTURE) 
(MISCELA) 

FLOW RATE 
PORTATA 

DESIGNAZIONE GAS 
GAS DESIGNATION 

PLASMA N.A. N.A. N.A.  N.A.   

SHIELDING / PROTEZIONE N.A. N.A. N.A.  N.A.   

TRAILING / AGGIUNTIVO N.A. N.A. N.A. N.A. 

BACKING / AL ROVESCIO N.A. N.A. N.A. N.A. 
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MANUFACTURER’S 
WELDING PROCEDURE 
SPECIFICATION (W P S ) 

PROCEDURA DI SALDATURA 
ACCORDING TO EN ISO 15609-1 Ed 2019 

WPS-N./PROC.N.   2308-121-00 Rev.    2 

DATE/DATA            06/12/2023 

SUPP. WPAR N°: 
WPAR DI SUPP.: 

23TO001006PW\1A 
23TO001006PW\2A  

 

 

SHEET/FOGLIO  2/2 

 
ELECTRICAL CHARACTERISTICS CARATTERISTICHE ELETTRICHE 

 

CURRENT / CORRENTE SEE TABLE BELOW 

POLARITY / POLARITA’ SEE TABLE BELOW 

MODE OF METAL TRANSFER / MODO DI TRASFERIMENTO... N.A. 

TUNGSTEN ELECTRODE TYPE & SIZE / TIPO E DIMENS. ELETTRODO W N.A. 

ELECTRODE WIRE FEED SPEED RANGE / CAMPO DI VELOCITA’ DEL FILO N.A. 

 
TECHNIQUE / TECNICA 

 

STRING OR WEAVE BEADS / CORDONI STRETTI O LARGHI WEAVE AND STRING 

ORIFICE OR GAS CUP SIZE / DIAMETRO DELL’UGELLO O CERAMICA  16 mm 

INITIAL & INTERPASS CLEANING / PULIZIA INIZIALE E FRA LE PASSATE  GRINDING AND/OR BRUSHING 

METHOD OF BACK GOUGING / METODO DI SOLCATURA N.A. 

OSCILLATION / OSCILLAZIONE N.A. 

AMPLITUDE / AMPIEZZA N.A. 

FREQUENCY / FREQUENZA N.A. 

STAND OFF DISTANCE / DISTANZA LIBERA FILO (mm) 20-25 mm 

MULTIPLE, SINGLE PASS (PER SIDE) /PASSATA SINGOLA O MULT.(PER LATO) MULTIPLE 

SINGLE OR MULTIPLE ELECTRODES / ELETTRODO/I SINGOLO O MULTIPLI SINGLE 

TORCHE ANGLE / ANGOLO TORCIA 45° 

OTHER / ALTRO 
Distance between the two opposing torches 
100-120  

 
POST WELD HEAT TREATMENT (PWHT) AND/OR AGEING 
TRATTAMENTO TERMICO DOPO SALDATURA E/O INVECCHIAMENTO 
 

 
NONE 
 
 

TEMPERATURE RANGE / INTERVALLO DI TEMPERATURA (°C) N.A. 

TIME RANGE (HOURS) / TEMPO DI MANTENIMENTO (ORE) N.A. 

HEAT. RATE / GRADIENTE DI RISCALDAMENTO (°C/H) N.A. 

COOL. RATE / GRADIENTE DI RAFFREDDAMENTO(°C/H) N.A. 

OTHER / ALTRO N.A. 

RUN(S) 
OR 

LAYER(S) 
PASSATE 

O 
STRATO/I 

 
 

WELDING 
PROCESS(ES) 

 
PROCESSO(I) 

DI 
SALDATURA 

 
 

FILLER METAL 
MATERIALE D’APPORTO 

CURRENT 
CORRENTE 

 
VOLTAGE 
TENSIONE 

V 

TRAVEL 
SPEED 

VELOCITA’ 
DI 

SALDAT. 
(mm/1’) 

HEAT 
INPUT 

APPORTO 
TERMICO 
(KJ/mm) 

OTHER 
ALTRO 

EN DESIG. OR 
TRADE NAME 
CLASS. EN O 
NOME COMM. 

ELECTRODE 
SIZE 

DIMENSIONI 

        (mm) 

TYPE & 
POLARITY 

 
TIPO E 

POLARITA’ 
 

AMPERES 

 
A 

1 121 S3Si 4 DC EP 500-520 24-26 480-500 1,44 – 1,69  

2n 121 S3Si 4 DC EP 500-520 24-26 480-500 1,44 – 1,69  

A 121 S3Si 4 DC EP 500-520 24-26 480-500 1,44 – 1,69  

B ÷ n 121 S3Si 4 DC EP 500-520 24-26 480-500 1,44 – 1,69  

           

           

           
 
 
 

MANUFACTURER COSTRUTTORE 
(STAMP AND SIGNATURE) 
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MANUFACTURER’S 
WELDING PROCEDURE 
SPECIFICATION (W P S ) 

PROCEDURA DI SALDATURA 
ACCORDING TO EN ISO 15609-1 Ed 2019 

WPS-N./PROC.N. 2308-136-01 Rev.    2 

DATE/DATA    06/12/2023 

SUPP. WPQR N°: 
WPQR DI SUPP.: 23TO001006PW\4A 

 

SHEET/FOGLIO  1/3 
WELDING PROCESS(ES) / 
PROCESSO(I) DI SALDATURA  

A)  136 B)   C)   

TYPE(S) / TIPO A) PARTLY MECHANIZED B )   C)   

 
JOINTS / GIUNTI 
 

 

 
For joints design  and weld beads sequence see sheet 3 

of 3 
Per la progettazione del giunto  e le passate di saldatura 

vedere foglio 3 di 3 

JOINT TYPE / TIPO DI GIUNTO      SEE SHEET 3OF 3 

BACKING / SOSTEGNO                     YES  

BACKING MATERIAL TYPE /   
TIPO MATERIALE DI SOSTEGNO   :  

WELD METAL  

WELD PREPARATION / PREPARAZIONE:  SEE SKETCH 

METHOD OF PREPARATION & CLEANING:  
METODO DI PREPARAZIONE E PULIZIA:   

GRINDING AND BRUSHING 

 
PARENT MATERIAL / MATERIALE BASE 
 

 

GROUP NO./ GRUPPO TO/A   
GROUP NO./ GRUPPO  

 
 

2.1 to 2.1  

SPEC. TYPE & GRADE TO /  
SPECIF. TIPO E GRADO  

S460 MLO EN 10225-2 

THICKNESS / SPESSORE (mm)  T1-T2=12,5 -50 mm 

OUTSIDE DIAMETER: 
DIAMETRO ESTERNO: (mm). 

N.A. 

OTHER /   

FILLER METAL / MATERIALE D’APPORTO  A) B) 

SPECIFICATION NO./ SPECIFICA NO.  EN 17632-A  
 DESIGNATION / CLASSIFICAZIONE   T50 6 1Ni P M21 1 H5   
SIZE / DIMENSIONI  1,2 mm  
TRADE NAME / NOME COMMERCIALE  DIAMONDSPARK Ni1RC  
MANUFACTURER / FABBRICANTE  BÖHLER  
FLUX TRADE NAME / NOME COMM. FLUSSO  N.A.  
MANUFACTURER / FABBRICANTE  N.A.  
OTHER / ALTRO                             

 
WELDING POSITION / POSIZIONE DI SALDATURA  

POSITION / POSIZIONE PF ( VERTICAL  ) 

WELDING PROGRESSION / PROGRESSIONE DI SALDATURA UPHILL 

 
PREHEAT / PRERISCALDO 
 

 

PREHEAT TEMP. / TEMPERATURA DI PRERISCALDO (C°)    50°C 

INTERPASS TEMP. / TEMPERATURA DI INTERPASS (C°)    200°C max. 

PREHEAT MAINTENANCE / TEMPERATURA DI POSTRISCALDO    N.A. 

GAS(ES) / GAS 
PERCENT COMPOSITION / COMPOSIZIONE % 

 
GAS(ES)  

GAS 
(MIXTURE) 
(MISCELA) 

FLOW RATE 
PORTATA 

DESIGNAZIONE GAS 
GAS DESIGNATION 

PLASMA N.A. N.A. N.A.  N.A.   

SHIELDING / PROTEZIONE Ar/CO2 82 / 18 % 16 ÷ 18 l/1’  ISO 14175 – M21 

TRAILING / AGGIUNTIVO N.A. N.A. N.A. N.A. 

BACKING / AL ROVESCIO N.A. N.A. N.A. N.A. 
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MANUFACTURER’S 
WELDING PROCEDURE 
SPECIFICATION (W P S ) 

PROCEDURA DI SALDATURA 
ACCORDING TO EN ISO 15609-1 Ed 2019 

WPS-N./PROC.N. 2308-136-01 Rev.    2 

DATE/DATA    06/12/2023 

SUPP. WPQR N°: 
WPQR DI SUPP.: 23TO001006PW\4A 

 

 

SHEET/FOGLIO  2/3 

 
ELECTRICAL CHARACTERISTICS CARATTERISTICHE ELETTRICHE 

 

CURRENT / CORRENTE SEE TABLE BELOW 

POLARITY / POLARITA’ SEE TABLE BELOW 

MODE OF METAL TRANSFER / MODO DI TRASFERIMENTO... N.A.  

TUNGSTEN ELECTRODE TYPE & SIZE / TIPO E DIMENS. ELETTRODO W N.A. 

ELECTRODE WIRE FEED SPEED RANGE / CAMPO DI VELOCITA’ DEL FILO 6-9 m / 1’ 

 
TECHNIQUE / TECNICA 

 

STRING OR WEAVE BEADS / CORDONI STRETTI O LARGHI BOTH  

ORIFICE OR GAS CUP SIZE / DIAMETRO DELL’UGELLO O CERAMICA  18 mm 

INITIAL & INTERPASS CLEANING / PULIZIA INIZIALE E FRA LE PASSATE  GRINDING AND/OR BRUSHING 

METHOD OF BACK GOUGING / METODO DI SOLCATURA GRINDING TO SOUND METAL 

OSCILLATION / OSCILLAZIONE N.A. 

AMPLITUDE / AMPIEZZA N.A. 

FREQUENCY / FREQUENZA N.A. 

STAND OFF DISTANCE / DISTANZA LIBERA FILO (mm) 15-18 mm 

MULTIPLE, SINGLE PASS (PER SIDE) /PASSATA SINGOLA O MULT.(PER LATO) MULTIPLE 

SINGLE OR MULTIPLE ELECTRODES / ELETTRODO/I SINGOLO O MULTIPLI SINGLE 

TORCHE ANGLE / ANGOLO TORCIA 2045° 

OTHER / ALTRO N.A. 

 
POST WELD HEAT TREATMENT (PWHT) AND/OR AGEING 
TRATTAMENTO TERMICO DOPO SALDATURA E/O INVECCHIAMENTO 
 

 
NONE 
 
 

TEMPERATURE RANGE / INTERVALLO DI TEMPERATURA (°C) N.A. 

TIME RANGE (HOURS) / TEMPO DI MANTENIMENTO (ORE) N.A. 

HEAT. RATE / GRADIENTE DI RISCALDAMENTO (°C/H) N.A. 

COOL. RATE / GRADIENTE DI RAFFREDDAMENTO(°C/H) N.A. 

OTHER / ALTRO N.A. 

RUN(S) 
OR 

LAYER(S) 
PASSATE 

O 
STRATO/I 

 
 

WELDING 
PROCESS(ES) 

 
PROCESSO(I) 

DI 
SALDATURA 

 
 

FILLER METAL 
MATERIALE D’APPORTO 

CURRENT 
CORRENTE 

 
VOLTAGE 
TENSIONE 

V 

TRAVEL 
SPEED 

VELOCITA’ 
DI 

SALDAT. 
(mm/1’) 

HEAT 
INPUT 

APPORTO 
TERMICO 
(KJ/mm) 

OTHER 
ALTRO 

EN DESIG. OR 
TRADE NAME 
CLASS. EN O 
NOME COMM. 

ELECTRODE 
SIZE 

DIMENSIONI 

        (mm) 

TYPE & 
POLARITY 

 
TIPO E 

POLARITA’ 
 

AMPERES 

 
A 

1 136 T50 6 1Ni P M21 1 H5 1,2 DC EP 200 - 215 23 – 24 100 - 120 1,84 - 2,47 N.A. 

2-n 136 T50 6 1Ni P M21 1 H5 1,2 DC EP 215 - 250 23 - 25 200 - 270 0,88 – 1,5 N.A. 

R 136 T50 6 1Ni P M21 1 H5 1,2 DC EP 200 - 220 23 – 24 150 - 200 1,10 - 1,69 N.A. 

R1- Rn 136 T50 6 1Ni P M21 1 H5 1,2 DC EP 215 - 250 23 - 25 200 - 270 0,88 – 1,5 N.A. 
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MANUFACTURER’S 
WELDING PROCEDURE 
SPECIFICATION (W P S ) 

PROCEDURA DI SALDATURA 
ACCORDING TO EN ISO 15609-1 Ed 2019 

WPS-N./PROC.N. 2308-136-01 Rev.    2 

DATE/DATA    06/12/2023 

SUPP. WPQR N°: 
WPQR DI SUPP.: 23TO001006PW\4A 

 

 
 

SHEET/FOGLIO 3/3 

 

MANUFACTURER COSTRUTTORE 
(STAMP AND SIGNATURE) 
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MANUFACTURER’S 
WELDING PROCEDURE 
SPECIFICATION (W P S ) 

PROCEDURA DI SALDATURA 
ACCORDING TO EN ISO 15609-1 Ed 2019 

WPS-N./PROC.N. 2308-136-02 Rev.    2 

DATE/DATA    06/12/2023 

SUPP. WPQR N°: 
WPQR DI SUPP.: 23TO001006PW\4A 

 

SHEET/FOGLIO  1/3 
WELDING PROCESS(ES) / 
PROCESSO(I) DI SALDATURA  

A)  136 B)   C)   

TYPE(S) / TIPO A) PARTLY MECHANIZED B )   C)   

 
JOINTS / GIUNTI 
 

 

 
For joints design  and weld beads sequence see sheet 3 

of 3 
Per la progettazione del giunto  e le passate di saldatura 

vedere foglio 3 di 3 

JOINT TYPE / TIPO DI GIUNTO      SEE SHEET 3  OF 3 

BACKING / SOSTEGNO                     YES  

BACKING MATERIAL TYPE /   
TIPO MATERIALE DI SOSTEGNO   :  

CERAMIC BACKING STRIP  

WELD PREPARATION / PREPARAZIONE:  SEE SKETCH 

METHOD OF PREPARATION & CLEANING:  
METODO DI PREPARAZIONE E PULIZIA:   

GRINDING AND BRUSHING 

 
PARENT MATERIAL / MATERIALE BASE 
 

 

GROUP NO./ GRUPPO TO/A   
GROUP NO./ GRUPPO  

 
 

2.1 to 2.1  

SPEC. TYPE & GRADE TO /  
SPECIF. TIPO E GRADO  

S460 MLO  EN 10225-2 

THICKNESS / SPESSORE (mm)  T1-T2=12,5 -50 mm 

OUTSIDE DIAMETER: 
DIAMETRO ESTERNO: (mm). 

N.A. 

OTHER /   

FILLER METAL / MATERIALE D’APPORTO  A) B) 

SPECIFICATION NO./ SPECIFICA NO.  EN 17632-A  
 DESIGNATION / CLASSIFICAZIONE   T50 6 1Ni P M21 1 H5   
SIZE / DIMENSIONI  1,2 mm  
TRADE NAME / NOME COMMERCIALE  DIAMONDSPARK Ni1RC  
MANUFACTURER / FABBRICANTE  BÖHLER  
FLUX TRADE NAME / NOME COMM. FLUSSO  N.A.  
MANUFACTURER / FABBRICANTE  N.A.  
OTHER / ALTRO                             

 
WELDING POSITION / POSIZIONE DI SALDATURA  

POSITION / POSIZIONE PF ( VERTICAL  ) 

WELDING PROGRESSION / PROGRESSIONE DI SALDATURA UPHILL 

 
PREHEAT / PRERISCALDO 
 

 

PREHEAT TEMP. / TEMPERATURA DI PRERISCALDO (C°) ≥ 50°C 

INTERPASS TEMP. / TEMPERATURA DI INTERPASS (C°)    200°C max. 

PREHEAT MAINTENANCE / TEMPERATURA DI POSTRISCALDO    N.A. 

GAS(ES) / GAS 
PERCENT COMPOSITION / COMPOSIZIONE % 

 
GAS(ES)  

GAS 
(MIXTURE) 
(MISCELA) 

FLOW RATE 
PORTATA 

DESIGNAZIONE GAS 
GAS DESIGNATION 

PLASMA N.A. N.A. N.A.  N.A.   

SHIELDING / PROTEZIONE Ar/CO2 82 / 18 % 16 ÷ 18 l/1’  ISO 14175 – M21 

TRAILING / AGGIUNTIVO N.A. N.A. N.A. N.A. 

BACKING / AL ROVESCIO N.A. N.A. N.A. N.A. 
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MANUFACTURER’S 
WELDING PROCEDURE 
SPECIFICATION (W P S ) 

PROCEDURA DI SALDATURA 
ACCORDING TO EN ISO 15609-1 Ed 2019 

WPS-N./PROC.N. 2308-136-02 Rev.    2 

DATE/DATA    06/12/2023 

SUPP. WPQR N°: 
WPQR DI SUPP.: 23TO001006PW\4A 

 

 

SHEET/FOGLIO  2/3 

 
ELECTRICAL CHARACTERISTICS CARATTERISTICHE ELETTRICHE 

 

CURRENT / CORRENTE SEE TABLE BELOW 

POLARITY / POLARITA’ SEE TABLE BELOW 

MODE OF METAL TRANSFER / MODO DI TRASFERIMENTO... N.A.  

TUNGSTEN ELECTRODE TYPE & SIZE / TIPO E DIMENS. ELETTRODO W N.A. 

ELECTRODE WIRE FEED SPEED RANGE / CAMPO DI VELOCITA’ DEL FILO 6-9 m / 1’ 

 
TECHNIQUE / TECNICA 

 

STRING OR WEAVE BEADS / CORDONI STRETTI O LARGHI BOTH  

ORIFICE OR GAS CUP SIZE / DIAMETRO DELL’UGELLO O CERAMICA  18 mm 

INITIAL & INTERPASS CLEANING / PULIZIA INIZIALE E FRA LE PASSATE  GRINDING AND/OR BRUSHING 

METHOD OF BACK GOUGING / METODO DI SOLCATURA N.A.  

OSCILLATION / OSCILLAZIONE N.A. 

AMPLITUDE / AMPIEZZA N.A. 

FREQUENCY / FREQUENZA N.A. 

STAND OFF DISTANCE / DISTANZA LIBERA FILO (mm) 15-18 mm 

MULTIPLE, SINGLE PASS (PER SIDE) /PASSATA SINGOLA O MULT.(PER LATO) MULTIPLE 

SINGLE OR MULTIPLE ELECTRODES / ELETTRODO/I SINGOLO O MULTIPLI SINGLE 

TORCHE ANGLE / ANGOLO TORCIA N.A. 

OTHER / ALTRO N.A. 

 
POST WELD HEAT TREATMENT (PWHT) AND/OR AGEING 
TRATTAMENTO TERMICO DOPO SALDATURA E/O INVECCHIAMENTO 
 

 
NONE 
 
 

TEMPERATURE RANGE / INTERVALLO DI TEMPERATURA (°C) N.A. 

TIME RANGE (HOURS) / TEMPO DI MANTENIMENTO (ORE) N.A. 

HEAT. RATE / GRADIENTE DI RISCALDAMENTO (°C/H) N.A. 

COOL. RATE / GRADIENTE DI RAFFREDDAMENTO(°C/H) N.A. 

OTHER / ALTRO N.A. 

RUN(S) 
OR 

LAYER(S) 
PASSATE 

O 
STRATO/I 

 
 

WELDING 
PROCESS(ES) 

 
PROCESSO(I) 

DI 
SALDATURA 

 
 

FILLER METAL 
MATERIALE D’APPORTO 

CURRENT 
CORRENTE 

 
VOLTAGE 
TENSIONE 

V 

TRAVEL 
SPEED 

VELOCITA’ 
DI 

SALDAT. 
(mm/1’) 

HEAT 
INPUT 

APPORTO 
TERMICO 
(KJ/mm) 

OTHER 
ALTRO 

EN DESIG. OR 
TRADE NAME 
CLASS. EN O 
NOME COMM. 

ELECTRODE 
SIZE 

DIMENSIONI 

        (mm) 

TYPE & 
POLARITY 

 
TIPO E 

POLARITA’ 
 

AMPERES 

 
A 

1 136 T50 6 1Ni P M21 1 H5 1,2 DC EP 200 - 215 23 – 24 100 - 120 1,84 - 2,47 N.A. 

2-n 136 T50 6 1Ni P M21 1 H5 1,2 DC EP 215 - 250 23 - 25 200 - 270 0,88 – 1,5 N.A. 
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MANUFACTURER’S 
WELDING PROCEDURE 
SPECIFICATION (W P S ) 

PROCEDURA DI SALDATURA 
ACCORDING TO EN ISO 15609-1 Ed 2019 

WPS-N./PROC.N. 2308-136-02 Rev.    2 

DATE/DATA    06/12/2023 

SUPP. WPQR N°: 
WPQR DI SUPP.: 23TO001006PW\4A 

 

SHEET/FOGLIO  3/3 

 

 
 
 
 

 
 
 

 
 
 
 

MANUFACTURER COSTRUTTORE 
(STAMP AND SIGNATURE) 

 
 
 

 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 

 
 

 

10 / 162



 
 

MANUFACTURER’S 
WELDING PROCEDURE 
SPECIFICATION (W P S ) 

PROCEDURA DI SALDATURA 
ACCORDING TO EN ISO 15609-1 Ed 2019 

WPS-N./PROC.N. 2308-138-03 Rev.    2 

DATE/DATA          06/12/2023 

SUPP. WPQR N°: 
WPQR DI SUPP.: 23TO001006PW\3A 

 

SHEET/FOGLIO  1/3 
WELDING PROCESS(ES) / 
PROCESSO(I) DI SALDATURA  

A)  138 B)   C)   

TYPE(S) / TIPO A) PARTLY MECHANIZED B )   C)   

 
JOINTS / GIUNTI 
 

 

 
For joints design  and weld beads sequence see sheet 3 

of 3 
Per la progettazione del giunto  e le passate di saldatura 

vedere foglio 3 di 3 

JOINT TYPE / TIPO DI GIUNTO      SEE SHEET 3OF 3 

BACKING / SOSTEGNO                     YES  

BACKING MATERIAL TYPE /   
TIPO MATERIALE DI SOSTEGNO   :  

CERAMIC BACKING STRIP  

WELD PREPARATION / PREPARAZIONE:  SEE SKETCH 

METHOD OF PREPARATION & CLEANING:  
METODO DI PREPARAZIONE E PULIZIA:   

GRINDING AND BRUSHING 

 
PARENT MATERIAL / MATERIALE BASE 
 

 

GROUP NO./ GRUPPO TO/A   
GROUP NO./ GRUPPO  

 
 

2.1 to 2.1  

SPEC. TYPE & GRADE TO /  
SPECIF. TIPO E GRADO  

S460 MLO  EN 10225-2 

THICKNESS / SPESSORE (mm)  T1-T2=12,5 -50 mm 

OUTSIDE DIAMETER: 
DIAMETRO ESTERNO: (mm). 

N.A. 

OTHER /   

FILLER METAL / MATERIALE D’APPORTO  A) B) 

SPECIFICATION NO./ SPECIFICA NO.  EN 17632-A  
 DESIGNATION / CLASSIFICAZIONE   T50 6 1Ni M M21 1 H5   
SIZE / DIMENSIONI  1,2 mm  
TRADE NAME / NOME COMMERCIALE  DIAMONDSPARK Ni1MC  
MANUFACTURER / FABBRICANTE  BÖHLER  
FLUX TRADE NAME / NOME COMM. FLUSSO  N.A.  
MANUFACTURER / FABBRICANTE  N.A.  
OTHER / ALTRO                             

 
WELDING POSITION / POSIZIONE DI SALDATURA  

POSITION / POSIZIONE PA - PB ( FLAT) 

WELDING PROGRESSION / PROGRESSIONE DI SALDATURA N.A. 

 
PREHEAT / PRERISCALDO 
 

 

PREHEAT TEMP. / TEMPERATURA DI PRERISCALDO (C°) ≥ 50°C 

INTERPASS TEMP. / TEMPERATURA DI INTERPASS (C°)    200°C max. 

PREHEAT MAINTENANCE / TEMPERATURA DI POSTRISCALDO    N.A. 

GAS(ES) / GAS 
PERCENT COMPOSITION / COMPOSIZIONE % 

 
GAS(ES)  

GAS 
(MIXTURE) 
(MISCELA) 

FLOW RATE 
PORTATA 

DESIGNAZIONE GAS 
GAS DESIGNATION 

PLASMA N.A. N.A. N.A.  N.A.   

SHIELDING / PROTEZIONE Ar/CO2 82 / 18 % 16 ÷ 18 l/1’  ISO 14175 – M21 

TRAILING / AGGIUNTIVO N.A. N.A. N.A. N.A. 

BACKING / AL ROVESCIO N.A. N.A. N.A. N.A. 
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MANUFACTURER’S 
WELDING PROCEDURE 
SPECIFICATION (W P S ) 

PROCEDURA DI SALDATURA 
ACCORDING TO EN ISO 15609-1 Ed 2019 

WPS-N./PROC.N. 2308-138-03 Rev.    2 

DATE/DATA          06/12/2023 

SUPP. WPQR N°: 
WPQR DI SUPP.: 23TO001006PW\3A 

 

 

SHEET/FOGLIO  2/3 

 
ELECTRICAL CHARACTERISTICS CARATTERISTICHE ELETTRICHE 

 

CURRENT / CORRENTE SEE TABLE BELOW 

POLARITY / POLARITA’ SEE TABLE BELOW 

MODE OF METAL TRANSFER / MODO DI TRASFERIMENTO... N.A.  

TUNGSTEN ELECTRODE TYPE & SIZE / TIPO E DIMENS. ELETTRODO W N.A. 

ELECTRODE WIRE FEED SPEED RANGE / CAMPO DI VELOCITA’ DEL FILO 6 - 9 m / 1’ 

 
TECHNIQUE / TECNICA 

 

STRING OR WEAVE BEADS / CORDONI STRETTI O LARGHI BOTH  

ORIFICE OR GAS CUP SIZE / DIAMETRO DELL’UGELLO O CERAMICA  18 mm 

INITIAL & INTERPASS CLEANING / PULIZIA INIZIALE E FRA LE PASSATE  GRINDING AND/OR BRUSHING 

METHOD OF BACK GOUGING / METODO DI SOLCATURA N.A.  

OSCILLATION / OSCILLAZIONE N.A. 

AMPLITUDE / AMPIEZZA N.A. 

FREQUENCY / FREQUENZA N.A. 

STAND OFF DISTANCE / DISTANZA LIBERA FILO (mm) 15-18 mm 

MULTIPLE, SINGLE PASS (PER SIDE) /PASSATA SINGOLA O MULT.(PER LATO) MULTIPLE 

SINGLE OR MULTIPLE ELECTRODES / ELETTRODO/I SINGOLO O MULTIPLI SINGLE 

TORCHE ANGLE / ANGOLO TORCIA 20÷45° 

OTHER / ALTRO N.A. 

 
POST WELD HEAT TREATMENT (PWHT) AND/OR AGEING 
TRATTAMENTO TERMICO DOPO SALDATURA E/O INVECCHIAMENTO 
 

 
NONE 
 
 

TEMPERATURE RANGE / INTERVALLO DI TEMPERATURA (°C) N.A. 

TIME RANGE (HOURS) / TEMPO DI MANTENIMENTO (ORE) N.A. 

HEAT. RATE / GRADIENTE DI RISCALDAMENTO (°C/H) N.A. 

COOL. RATE / GRADIENTE DI RAFFREDDAMENTO(°C/H) N.A. 

OTHER / ALTRO N.A. 

RUN(S) 
OR 

LAYER(S) 
PASSATE 

O 
STRATO/I 

 
 

WELDING 
PROCESS(ES) 

 
PROCESSO(I) 

DI 
SALDATURA 

 
 

FILLER METAL 
MATERIALE D’APPORTO 

CURRENT 
CORRENTE 

 
VOLTAGE 
TENSIONE 

V 

TRAVEL 
SPEED 

VELOCITA’ 
DI 

SALDAT. 
(mm/1’) 

HEAT 
INPUT 

APPORTO 
TERMICO 
(KJ/mm) 

OTHER 
ALTRO 

EN DESIG. OR 
TRADE NAME 
CLASS. EN O 
NOME COMM. 

ELECTRODE 
SIZE 

DIMENSIONI 

(mm) 

TYPE & 
POLARITY 

 
TIPO E 

POLARITA’ 
 

AMPERES 

 
A 

1 138 T50 6 1Ni M M21 1 H5  1,2 DC EP 180-200 23-26 250-300 1,25-1,62 N.A. 

2 138 T50 6 1Ni M M21 1 H5  1,2 DC EP 210-230 27-29 280-320 1,06 – 1,3 N.A. 

3-n 138 T50 6 1Ni M M21 1 H5  1,2 DC EP 240-270 29-31 250-350 0,95 – 1,61 N.A. 
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MANUFACTURER’S 
WELDING PROCEDURE 
SPECIFICATION (W P S ) 

PROCEDURA DI SALDATURA 
ACCORDING TO EN ISO 15609-1 Ed 2019 

WPS-N./PROC.N. 2308-138-03 Rev.    2 

DATE/DATA          06/12/2023 

SUPP. WPQR N°: 
WPQR DI SUPP.: 23TO001006PW\3A 

 

SHEET/FOGLIO  3/3 

 

 

 
 
 

MANUFACTURER COSTRUTTORE 
(STAMP AND SIGNATURE) 
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MANUFACTURER’S 
WELDING PROCEDURE 
SPECIFICATION (W P S ) 

PROCEDURA DI SALDATURA 
ACCORDING TO EN ISO 15609-1 Ed 2019 

WPS-N./PROC.N. 2308-138-04 Rev.    2 

DATE/DATA           06/12/2023 

SUPP. WPQR N°: 
WPQR DI SUPP.: 23TO001006PW\3A 

 

SHEET/FOGLIO  1/3 
WELDING PROCESS(ES) / 
PROCESSO(I) DI SALDATURA  

A)  138 B)   C)   

TYPE(S) / TIPO A) PARTLY MECHANIZED B )   C)   

 
JOINTS / GIUNTI 
 

 

 
For joints design  and weld beads sequence see sheet 3 

of 3 
Per la progettazione del giunto  e le passate di saldatura 

vedere foglio 3 di 3 

JOINT TYPE / TIPO DI GIUNTO      SEE SHEET 3OF 3 

BACKING / SOSTEGNO                     YES  

BACKING MATERIAL TYPE /   
TIPO MATERIALE DI SOSTEGNO   :  

WELD METAL  

WELD PREPARATION / PREPARAZIONE:  SEE SKETCH 

METHOD OF PREPARATION & CLEANING:  
METODO DI PREPARAZIONE E PULIZIA:   

GRINDING AND BRUSHING 

 
PARENT MATERIAL / MATERIALE BASE 
 

 

GROUP NO./ GRUPPO TO/A   
GROUP NO./ GRUPPO  

 
 

2.1 to 2.1  

SPEC. TYPE & GRADE TO /  
SPECIF. TIPO E GRADO  

S460 MLO  EN 10225-2 

THICKNESS / SPESSORE (mm)  T1-T2=12,5 -50 mm 

OUTSIDE DIAMETER: 
DIAMETRO ESTERNO: (mm). 

N.A. 

OTHER /   

FILLER METAL / MATERIALE D’APPORTO  A) B) 

SPECIFICATION NO./ SPECIFICA NO.  EN 17632-A  
 DESIGNATION / CLASSIFICAZIONE   T50 6 1Ni M M21 1 H5   
SIZE / DIMENSIONI  1,2 mm  
TRADE NAME / NOME COMMERCIALE  DIAMONDSPARK Ni1MC  
MANUFACTURER / FABBRICANTE  BÖHLER  
FLUX TRADE NAME / NOME COMM. FLUSSO  N.A.  
MANUFACTURER / FABBRICANTE  N.A.  
OTHER / ALTRO                             

 
WELDING POSITION / POSIZIONE DI SALDATURA  

POSITION / POSIZIONE PA - PB ( FLAT) 

WELDING PROGRESSION / PROGRESSIONE DI SALDATURA N.A. 

 
PREHEAT / PRERISCALDO 
 

 

PREHEAT TEMP. / TEMPERATURA DI PRERISCALDO (C°) ≥ 50°C 

INTERPASS TEMP. / TEMPERATURA DI INTERPASS (C°)    200°C max. 

PREHEAT MAINTENANCE / TEMPERATURA DI POSTRISCALDO    N.A. 

GAS(ES) / GAS 
PERCENT COMPOSITION / COMPOSIZIONE % 

 
GAS(ES)  

GAS 
(MIXTURE) 
(MISCELA) 

FLOW RATE 
PORTATA 

DESIGNAZIONE GAS 
GAS DESIGNATION 

PLASMA N.A. N.A. N.A.  N.A.   

SHIELDING / PROTEZIONE Ar/CO2 82 / 18 % 16 ÷ 18 l/1’  ISO 14175 – M21 

TRAILING / AGGIUNTIVO N.A. N.A. N.A. N.A. 

BACKING / AL ROVESCIO N.A. N.A. N.A. N.A. 
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MANUFACTURER’S 
WELDING PROCEDURE 
SPECIFICATION (W P S ) 

PROCEDURA DI SALDATURA 
ACCORDING TO EN ISO 15609-1 Ed 2019 

WPS-N./PROC.N. 2308-138-04 Rev.    2 

DATE/DATA           06/12/2023 

SUPP. WPQR N°: 
WPQR DI SUPP.: 23TO001006PW\3A 

 

 

SHEET/FOGLIO  2/3 

 
ELECTRICAL CHARACTERISTICS CARATTERISTICHE ELETTRICHE 

 

CURRENT / CORRENTE SEE TABLE BELOW 

POLARITY / POLARITA’ SEE TABLE BELOW 

MODE OF METAL TRANSFER / MODO DI TRASFERIMENTO... N.A.  

TUNGSTEN ELECTRODE TYPE & SIZE / TIPO E DIMENS. ELETTRODO W N.A. 

ELECTRODE WIRE FEED SPEED RANGE / CAMPO DI VELOCITA’ DEL FILO 6 - 9 m / 1’ 

 
TECHNIQUE / TECNICA 

 

STRING OR WEAVE BEADS / CORDONI STRETTI O LARGHI BOTH  

ORIFICE OR GAS CUP SIZE / DIAMETRO DELL’UGELLO O CERAMICA  18 mm 

INITIAL & INTERPASS CLEANING / PULIZIA INIZIALE E FRA LE PASSATE  GRINDING AND/OR BRUSHING 

METHOD OF BACK GOUGING / METODO DI SOLCATURA GRINDING TO SOUND METAL 

OSCILLATION / OSCILLAZIONE N.A. 

AMPLITUDE / AMPIEZZA N.A. 

FREQUENCY / FREQUENZA N.A. 

STAND OFF DISTANCE / DISTANZA LIBERA FILO (mm) 15-18 mm 

MULTIPLE, SINGLE PASS (PER SIDE) /PASSATA SINGOLA O MULT.(PER LATO) MULTIPLE 

SINGLE OR MULTIPLE ELECTRODES / ELETTRODO/I SINGOLO O MULTIPLI SINGLE 

TORCHE ANGLE / ANGOLO TORCIA 20÷45° 

OTHER / ALTRO N.A. 

 
POST WELD HEAT TREATMENT (PWHT) AND/OR AGEING 
TRATTAMENTO TERMICO DOPO SALDATURA E/O INVECCHIAMENTO 
 

 
NONE 
 
 

TEMPERATURE RANGE / INTERVALLO DI TEMPERATURA (°C) N.A. 

TIME RANGE (HOURS) / TEMPO DI MANTENIMENTO (ORE) N.A. 

HEAT. RATE / GRADIENTE DI RISCALDAMENTO (°C/H) N.A. 

COOL. RATE / GRADIENTE DI RAFFREDDAMENTO(°C/H) N.A. 

OTHER / ALTRO N.A. 

RUN(S) 
OR 

LAYER(S) 
PASSATE 

O 
STRATO/I 

 
 

WELDING 
PROCESS(ES) 

 
PROCESSO(I) 

DI 
SALDATURA 

 
 

FILLER METAL 
MATERIALE D’APPORTO 

CURRENT 
CORRENTE 

 
VOLTAGE 
TENSIONE 

V 

TRAVEL 
SPEED 

VELOCITA’ 
DI 

SALDAT. 
(mm/1’) 

HEAT 
INPUT 

APPORTO 
TERMICO 
(KJ/mm) 

OTHER 
ALTRO 

EN DESIG. OR 
TRADE NAME 
CLASS. EN O 
NOME COMM. 

ELECTRODE 
SIZE 

DIMENSIONI 

(mm) 

TYPE & 
POLARITY 

 
TIPO E 

POLARITA’ 
 

AMPERES 

 
A 

1 138 T50 6 1Ni M M21 1 H5  1,2 DC EP 180-200 23-26 250-300 1,25-1,62 N.A. 

2 138 T50 6 1Ni M M21 1 H5  1,2 DC EP 210-230 27-29 280-320 1,06 – 1,3 N.A. 

3-n 138 T50 6 1Ni M M21 1 H5  1,2 DC EP 240-270 29-31 250-350 0,95 – 1,61 N.A. 

           

R 138 T50 6 1Ni M M21 1 H5  1,2 DC EP 210-230 27-29 280-320 1,06 – 1,3 N.A. 

R1-Rn 138 T50 6 1Ni M M21 1 H5  1,2 DC EP 240-270 29-31 250-350 0,95 – 1,61 N.A. 
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MANUFACTURER’S 
WELDING PROCEDURE 
SPECIFICATION (W P S ) 

PROCEDURA DI SALDATURA 
ACCORDING TO EN ISO 15609-1 Ed 2019 

WPS-N./PROC.N. 2308-138-04 Rev.    2 

DATE/DATA           06/12/2023 

SUPP. WPQR N°: 
WPQR DI SUPP.: 23TO001006PW\3A 

 

SHEET/FOGLIO  3/3 

 

 

 

MANUFACTURER COSTRUTTORE 
(STAMP AND SIGNATURE) 
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MANUFACTURER’S 
WELDING PROCEDURE 
SPECIFICATION (W P S ) 

PROCEDURA DI SALDATURA 
ACCORDING TO EN ISO 15609-1 Ed 2019 

WPS-N./PROC.N. 2308-136-05 Rev.    2 

DATE/DATA          06/12/2023 

SUPP. WPQR N°: 
WPQR DI SUPP.: 23TO001006PW\4A  

 

SHEET/FOGLIO  1/3 
WELDING PROCESS(ES) / 
PROCESSO(I) DI SALDATURA  

A)  136 B)   C)   

TYPE(S) / TIPO A) PARTLY MECHANIZED B )   C)   

 
JOINTS / GIUNTI 
 

 

 
For joints design  and weld beads sequence see sheet 3 

of 3 
Per la progettazione del giunto  e le passate di saldatura 

vedere foglio 3 di 3 

JOINT TYPE / TIPO DI GIUNTO                   FILLET WELDS (MULTIPASS)  

BACKING / SOSTEGNO                     YES  

BACKING MATERIAL TYPE /   
TIPO MATERIALE DI SOSTEGNO   :  

BASE MATERIAL  

WELD PREPARATION / PREPARAZIONE:  SEE SKETCH 

METHOD OF PREPARATION & CLEANING:  
METODO DI PREPARAZIONE E PULIZIA:   

GRINDING AND BRUSHING 

 
PARENT MATERIAL / MATERIALE BASE 
 

 

GROUP NO./ GRUPPO TO/A   
GROUP NO./ GRUPPO  

 
 

2.1 to 2.1  

SPEC. TYPE & GRADE TO /  
SPECIF. TIPO E GRADO  

S460 MLO  EN 10225-2 

THICKNESS / SPESSORE (mm)  T1-T2=3 -50 mm 

OUTSIDE DIAMETER: 
DIAMETRO ESTERNO: (mm). 

N.A. 

OTHER /  ALTRO : FILL 

FILLER METAL / MATERIALE D’APPORTO  A) B) 

SPECIFICATION NO./ SPECIFICA NO.  EN 17632-A  
 DESIGNATION / CLASSIFICAZIONE   T50 6 1Ni P M21 1 H5   
SIZE / DIMENSIONI  1,2 mm  
TRADE NAME / NOME COMMERCIALE  DIAMONDSPARK Ni1RC  
MANUFACTURER / FABBRICANTE  BÖHLER  
FLUX TRADE NAME / NOME COMM. FLUSSO  N.A.  
MANUFACTURER / FABBRICANTE  N.A.  
OTHER / ALTRO      FILLET WELD THROAT SIZE : UNLIMITED                       

 
WELDING POSITION / POSIZIONE DI SALDATURA  

POSITION / POSIZIONE PF ( VERTICAL  ) 

WELDING PROGRESSION / PROGRESSIONE DI SALDATURA UPHILL 

 
PREHEAT / PRERISCALDO 
 

 

PREHEAT TEMP. / TEMPERATURA DI PRERISCALDO (C°) ≥ 50°C 

INTERPASS TEMP. / TEMPERATURA DI INTERPASS (C°)    200°C max. 

PREHEAT MAINTENANCE / TEMPERATURA DI POSTRISCALDO    N.A. 

GAS(ES) / GAS 
PERCENT COMPOSITION / COMPOSIZIONE % 

 
GAS(ES)  

GAS 
(MIXTURE) 
(MISCELA) 

FLOW RATE 
PORTATA 

DESIGNAZIONE GAS 
GAS DESIGNATION 

PLASMA N.A. N.A. N.A.  N.A.   

SHIELDING / PROTEZIONE Ar/CO2 82 / 18 % 16 ÷ 18 l/1’  ISO 14175 – M21 

TRAILING / AGGIUNTIVO N.A. N.A. N.A. N.A. 

BACKING / AL ROVESCIO N.A. N.A. N.A. N.A. 
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MANUFACTURER’S 
WELDING PROCEDURE 
SPECIFICATION (W P S ) 

PROCEDURA DI SALDATURA 
ACCORDING TO EN ISO 15609-1 Ed 2019 

WPS-N./PROC.N. 2308-136-05 Rev.    2 

DATE/DATA          06/12/2023 

SUPP. WPQR N°: 
WPQR DI SUPP.: 23TO001006PW\4A  

 

 

SHEET/FOGLIO  2/3 

 
ELECTRICAL CHARACTERISTICS CARATTERISTICHE ELETTRICHE 

 

CURRENT / CORRENTE SEE TABLE BELOW 

POLARITY / POLARITA’ SEE TABLE BELOW 

MODE OF METAL TRANSFER / MODO DI TRASFERIMENTO... N.A.  

TUNGSTEN ELECTRODE TYPE & SIZE / TIPO E DIMENS. ELETTRODO W N.A. 

ELECTRODE WIRE FEED SPEED RANGE / CAMPO DI VELOCITA’ DEL FILO 6-9 m / 1’ 

 
TECHNIQUE / TECNICA 

 

STRING OR WEAVE BEADS / CORDONI STRETTI O LARGHI BOTH  

ORIFICE OR GAS CUP SIZE / DIAMETRO DELL’UGELLO O CERAMICA  18 mm 

INITIAL & INTERPASS CLEANING / PULIZIA INIZIALE E FRA LE PASSATE  GRINDING AND/OR BRUSHING 

METHOD OF BACK GOUGING / METODO DI SOLCATURA N.A.  

OSCILLATION / OSCILLAZIONE N.A. 

AMPLITUDE / AMPIEZZA N.A. 

FREQUENCY / FREQUENZA N.A. 

STAND OFF DISTANCE / DISTANZA LIBERA FILO (mm) 15-18 mm 

MULTIPLE, SINGLE PASS (PER SIDE) /PASSATA SINGOLA O MULT.(PER LATO) MULTIPLE 

SINGLE OR MULTIPLE ELECTRODES / ELETTRODO/I SINGOLO O MULTIPLI SINGLE 

TORCHE ANGLE / ANGOLO TORCIA 45° 

OTHER / ALTRO N.A. 

 
POST WELD HEAT TREATMENT (PWHT) AND/OR AGEING 
TRATTAMENTO TERMICO DOPO SALDATURA E/O INVECCHIAMENTO 
 

 
NONE 
 
 

TEMPERATURE RANGE / INTERVALLO DI TEMPERATURA (°C) N.A. 

TIME RANGE (HOURS) / TEMPO DI MANTENIMENTO (ORE) N.A. 

HEAT. RATE / GRADIENTE DI RISCALDAMENTO (°C/H) N.A. 

COOL. RATE / GRADIENTE DI RAFFREDDAMENTO(°C/H) N.A. 

OTHER / ALTRO N.A. 

RUN(S) 
OR 

LAYER(S) 
PASSATE 

O 
STRATO/I 

 
 

WELDING 
PROCESS(ES) 

 
PROCESSO(I) 

DI 
SALDATURA 

 
 

FILLER METAL 
MATERIALE D’APPORTO 

CURRENT 
CORRENTE 

 
VOLTAGE 
TENSIONE 

V 

TRAVEL 
SPEED 

VELOCITA’ 
DI 

SALDAT. 
(mm/1’) 

HEAT 
INPUT 

APPORTO 
TERMICO 
(KJ/mm) 

OTHER 
ALTRO 

EN DESIG. OR 
TRADE NAME 
CLASS. EN O 
NOME COMM. 

ELECTRODE 
SIZE 

DIMENSIONI 

        (mm) 

TYPE & 
POLARITY 

 
TIPO E 

POLARITA’ 
 

AMPERES 

 
A 

1 136 T50 6 1Ni P M21 1 H5 1,2 DC EP 215 - 230 23 – 24 150 - 200 1,18 – 1,76 N.A. 

2-n 136 T50 6 1Ni P M21 1 H5 1,2 DC EP 225 - 250 24 - 25 200 - 250 1,04 – 1,5 N.A. 

           

A 136 T50 6 1Ni P M21 1 H5 1,2 DC EP 215 - 230 23 – 24 150 - 200 1,18 – 1,76 N.A. 

B-n 136 T50 6 1Ni P M21 1 H5 1,2 DC EP 225 - 250 24 - 25 200 - 250 1,04 – 1,5 N.A. 
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MANUFACTURER’S 
WELDING PROCEDURE 
SPECIFICATION (W P S ) 

PROCEDURA DI SALDATURA 
ACCORDING TO EN ISO 15609-1 Ed 2019 

WPS-N./PROC.N. 2308-136-05 Rev.    2 

DATE/DATA          06/12/2023 

SUPP. WPQR N°: 
WPQR DI SUPP.: 23TO001006PW\4A  

 

SHEET/FOGLIO  3/3 

 

 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 

 

MANUFACTURER COSTRUTTORE 
(STAMP AND SIGNATURE) 
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MANUFACTURER’S 
WELDING PROCEDURE 
SPECIFICATION (W P S ) 

PROCEDURA DI SALDATURA 
ACCORDING TO EN ISO 15609-1 Ed 2019 

WPS-N./PROC.N. 2308-138-06 Rev.    2 

DATE/DATA          06/12/2023 

SUPP. WPQR N°: 
WPQR DI SUPP.:  23TO001006PW\3A 

 

SHEET/FOGLIO  1/3 
WELDING PROCESS(ES) / 
PROCESSO(I) DI SALDATURA  

A)  138 B)   C)   

TYPE(S) / TIPO A) PARTLY MECHANIZED B )   C)   

 
JOINTS / GIUNTI 
 

 

 
For joints design  and weld beads sequence see sheet 3 

of 3 
Per la progettazione del giunto  e le passate di saldatura 

vedere foglio 3 di 3 

JOINT TYPE / TIPO DI GIUNTO      FILLET WELD ( MULTIPASS) 

BACKING / SOSTEGNO                     YES  

BACKING MATERIAL TYPE /   
TIPO MATERIALE DI SOSTEGNO   :  

BASE  MATERIAL  

WELD PREPARATION / PREPARAZIONE:  SEE SKETCH 

METHOD OF PREPARATION & CLEANING:  
METODO DI PREPARAZIONE E PULIZIA:   

GRINDING AND BRUSHING 

 
PARENT MATERIAL / MATERIALE BASE 
 

 

GROUP NO./ GRUPPO TO/A   
GROUP NO./ GRUPPO  

 
 

2.1 to 2.1  

SPEC. TYPE & GRADE TO /  
SPECIF. TIPO E GRADO  

S460 MLO  EN 10225-2 

THICKNESS / SPESSORE (mm)  T1-T2 =  3 -50 mm 

OUTSIDE DIAMETER: 
DIAMETRO ESTERNO: (mm). 

N.A. 

OTHER /  ALTRO                      FILLET WELD THROAT SIZE : UNLIMITED  

FILLER METAL / MATERIALE D’APPORTO  A) B) 

SPECIFICATION NO./ SPECIFICA NO.  EN 17632-A  
 DESIGNATION / CLASSIFICAZIONE   T50 6 1Ni M M21 1 H5   
SIZE / DIMENSIONI  1,2 mm  
TRADE NAME / NOME COMMERCIALE  DIAMONDSPARK Ni1MC  
MANUFACTURER / FABBRICANTE  BÖHLER  
FLUX TRADE NAME / NOME COMM. FLUSSO  N.A.  
MANUFACTURER / FABBRICANTE  N.A.  
OTHER / ALTRO                             

 
WELDING POSITION / POSIZIONE DI SALDATURA  

POSITION / POSIZIONE PB ( FLAT) 

WELDING PROGRESSION / PROGRESSIONE DI SALDATURA N.A. 

 
PREHEAT / PRERISCALDO 
 

 

PREHEAT TEMP. / TEMPERATURA DI PRERISCALDO (C°) ≥ 50°C 

INTERPASS TEMP. / TEMPERATURA DI INTERPASS (C°)    200°C max. 

PREHEAT MAINTENANCE / TEMPERATURA DI POSTRISCALDO    N.A. 

GAS(ES) / GAS 
PERCENT COMPOSITION / COMPOSIZIONE % 

 
GAS(ES)  

GAS 
(MIXTURE) 
(MISCELA) 

FLOW RATE 
PORTATA 

DESIGNAZIONE GAS 
GAS DESIGNATION 

PLASMA N.A. N.A. N.A.  N.A.   

SHIELDING / PROTEZIONE Ar/CO2 82 / 18 % 16 ÷ 18 l/1’  ISO 14175 – M21 

TRAILING / AGGIUNTIVO N.A. N.A. N.A. N.A. 

BACKING / AL ROVESCIO N.A. N.A. N.A. N.A. 
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MANUFACTURER’S 
WELDING PROCEDURE 
SPECIFICATION (W P S ) 

PROCEDURA DI SALDATURA 
ACCORDING TO EN ISO 15609-1 Ed 2019 

WPS-N./PROC.N. 2308-138-06 Rev.    2 

DATE/DATA          06/12/2023 

SUPP. WPQR N°: 
WPQR DI SUPP.:  23TO001006PW\3A 

 

 

SHEET/FOGLIO  2/3 

 
ELECTRICAL CHARACTERISTICS CARATTERISTICHE ELETTRICHE 

 

CURRENT / CORRENTE SEE TABLE BELOW 

POLARITY / POLARITA’ SEE TABLE BELOW 

MODE OF METAL TRANSFER / MODO DI TRASFERIMENTO... N.A.  

TUNGSTEN ELECTRODE TYPE & SIZE / TIPO E DIMENS. ELETTRODO W N.A. 

ELECTRODE WIRE FEED SPEED RANGE / CAMPO DI VELOCITA’ DEL FILO 6 - 9 m / 1’ 

 
TECHNIQUE / TECNICA 

 

STRING OR WEAVE BEADS / CORDONI STRETTI O LARGHI BOTH  

ORIFICE OR GAS CUP SIZE / DIAMETRO DELL’UGELLO O CERAMICA  18 mm 

INITIAL & INTERPASS CLEANING / PULIZIA INIZIALE E FRA LE PASSATE  GRINDING AND/OR BRUSHING 

METHOD OF BACK GOUGING / METODO DI SOLCATURA N.A. 

OSCILLATION / OSCILLAZIONE N.A. 

AMPLITUDE / AMPIEZZA N.A. 

FREQUENCY / FREQUENZA N.A. 

STAND OFF DISTANCE / DISTANZA LIBERA FILO (mm) 15-18 mm 

MULTIPLE, SINGLE PASS (PER SIDE) /PASSATA SINGOLA O MULT.(PER LATO) MULTIPLE 

SINGLE OR MULTIPLE ELECTRODES / ELETTRODO/I SINGOLO O MULTIPLI SINGLE 

TORCHE ANGLE / ANGOLO TORCIA 45° 

OTHER / ALTRO N.A. 

 
POST WELD HEAT TREATMENT (PWHT) AND/OR AGEING 
TRATTAMENTO TERMICO DOPO SALDATURA E/O INVECCHIAMENTO 
 

 
NONE 
 
 

TEMPERATURE RANGE / INTERVALLO DI TEMPERATURA (°C) N.A. 

TIME RANGE (HOURS) / TEMPO DI MANTENIMENTO (ORE) N.A. 

HEAT. RATE / GRADIENTE DI RISCALDAMENTO (°C/H) N.A. 

COOL. RATE / GRADIENTE DI RAFFREDDAMENTO(°C/H) N.A. 

OTHER / ALTRO N.A. 

RUN(S) 
OR 

LAYER(S) 
PASSATE 

O 
STRATO/I 

 
 

WELDING 
PROCESS(ES) 

 
PROCESSO(I) 

DI 
SALDATURA 

 
 

FILLER METAL 
MATERIALE D’APPORTO 

CURRENT 
CORRENTE 

 
VOLTAGE 
TENSIONE 

V 

TRAVEL 
SPEED 

VELOCITA’ 
DI 

SALDAT. 
(mm/1’) 

HEAT 
INPUT 

APPORTO 
TERMICO 
(KJ/mm) 

OTHER 
ALTRO 

EN DESIG. OR 
TRADE NAME 
CLASS. EN O 
NOME COMM. 

ELECTRODE 
SIZE 

DIMENSIONI 

(mm) 

TYPE & 
POLARITY 

 
TIPO E 

POLARITA’ 
 

AMPERES 

 
A 

1 138 T50 6 1Ni M M21 1 H5  1,2 DC EP 210-230 27-29 280-320 0,85 - 1,14 N.A. 

2 138 T50 6 1Ni M M21 1 H5  1,2 DC EP 240-260 29-31 300-350 0,95 - 1,29 N.A. 

           
A 138 T50 6 1Ni M M21 1 H5  1,2 DC EP 210-230 27-29 280-320 0,85 - 1,14 N.A. 

B-n 138 T50 6 1Ni M M21 1 H5  1,2 DC EP 240-260 29-31 300-350 0,95 - 1,29 N.A. 
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MANUFACTURER’S 
WELDING PROCEDURE 
SPECIFICATION (W P S ) 

PROCEDURA DI SALDATURA 
ACCORDING TO EN ISO 15609-1 Ed 2019 

WPS-N./PROC.N. 2308-138-06 Rev.    2 

DATE/DATA          06/12/2023 

SUPP. WPQR N°: 
WPQR DI SUPP.:  23TO001006PW\3A 

 

SHEET/FOGLIO  3/3 

 

 
 

 
 
 

 
 

 
 
 
 
 
 

 
 
 
 
 

MANUFACTURER COSTRUTTORE 
(STAMP AND SIGNATURE) 
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WELDING BOOK 
QUADERNO DI SALDATURA 

COMM.: 
JOB 2308 

DATA: 
Date: 06/12/2023 

CUSTOMER: 
CLIENTE ROSETTI MARINO 

Doc. 
N° 

2308 – WB – 00  

PROJECT: 
PROGETTO Base Load Power Hub (BLPH) P.O.: 

1723001792 
1723001793 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

 WPQR 
 

 

 

 

 

 

 

In progress
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ISP N° 069 E

Membro degli Accordi di Mutuo
Riconoscimento EA, IAF e ILAC
Signatory of EA, IAF and ILAC

Mutual Recognition Agreements

FORM-CERTPROC-15614 + RINA Rules   04 2023  Page 1/4

Manufacturer SCANDIUZZI STEEL CONSTRUCTIONS SpA - Volpago del Montello (TV)

WPQR No. 2308-121-TC1 Dated  01/12/2023

Manufacturer’s welding procedure (WPS) No. p-2308-121-TC1 Dated 08/11/2023 Date of welding 13/11/2023

RANGE OF APPROVAL
Welding process 121 Type Fully mechanized
Joint type Plates and Pipes FW
Single/Multiple pass Multiple  (Hardness properties apply)
Parent material group(s) 2-2, 1-1, 2-1  ISO/TR 15608; ISO/TR20172; ISO/TR 20173; ISO/TR20174

Steels with a specified minimum yield strength ≤ 460 MPa
Steel grades EH460;DH460;EH420;DH420 according to Pt D, Ch 2, Sec1 of RINA Rules
Parent material thickness (mm) Butt Joint = N.A.

Butt Joint = N.A.
Fillet Joint  t1 = 3,0 to 50,0

Fillet Joint  t1 = 12,5 to 50,0
t2 = 3,0 to 50,0 For EN 15614-1
t2 = 12,5 to 50,0 For RINA RULES

Throat thickness (mm) No restriction For EN 15614-1 12,5 to 50,0 for RINA RULES
Weld deposit thickness (mm) N.A.
Outside diameter (mm)
Filler metal type
Flux make

Over 500 For EN 15614-1 and RINA RULES
ESAB OK AUTROD 12.32 Nr. of wires for process 12: One
ESAB OK FLUX 10.62                    Flux Designation: EN ISO 14174-A:S A FB 1 55 AC H5

Filler metal type Flux/Wire combination EN ISO 14174-A:S A FB 1 55 AC H5/EN ISO 14171-A:S3Si
Shielding gas (ISO 14175) N.A. Backing gas (ISO 14175)  None
Type of welding current DCEP Heat input Kj/cm  Min 11,7
Welding position PB Transfer Mode             N.A.
Preheat min. (°C) +50  ISO 15614-1 (if ISO/TR

17671-2 requirements are fulfilled)
Interpass temp. Max. (°C)  +200 UNI EN ISO 15614-1

Preheat min. (°C) 50 RINA Rules Interpass temp. Max. (°C)  +200 RINA Rules
Post weld heat treatment / Ageing  None
Other information -

Welders name  El Mezzi Habib Stamp No.  H
Welding test conducted by SCANDIUZZI STEEL CONSTRUCTIONS SpA - Volpago del Montello (TV)
Mechanical test conducted by GLOBAL TEST srl - Marcon (VE)            Laboratory test No. 30247
At presence of RINA Surveyor  P. Danesin

We certify that the statements in this certificate are correct and that the test welds were prepared, welded and tested in accordance with UNI EN
ISO 15614-1: 2019 Standard ; RINA Rules for the Classification of Ships and EEMUA Pub. 158 Ed. 3 requirements.

Issued at: Genova on 01 December 2023

RINA Services S.p.A.
PED No. Bo. 0474

WELDING PROCEDURE QUALIFICATION RECORD (WPQR)

N. 23TO001006PW\1A

265
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Certificate No. 23TO001006PW\1A

FORM-CERTPROC-15614 + RINA Rules   04 2023 Page 2/4

JOINT DETAILS AND WELDING SEQUENCES

PLATE TO PLATE – T FILLET WELDED FROM ONE SIDE CLOSE SQUARE – MULTI PASS

Pass
No.

Process Filler metal
diam. (mm)

Filler metal
classification Amps Volt

Travel
speed

(cm/min)

Heat input
(kJ/cm) Metal

Transfer
mode

1 121 4,0 S3Si 520 25,0 50,0 15,6 N.A.
2 121 4,0 S3Si 520 25,0 50,0 15,6 N.A.
3 121 4,0 S3Si 520 25,0 50,0 15,6 N.A.

PARENT MATERIAL

Material specification T1 = EN 10225-2 to T2 = EN 10225-2
Type or grade T1 = S460 MLO to T2 = S460MLO
Steel grade N.A.(EH460) according to Pt D, Ch 2, Sec 1 of RINA Rules
Group(s)/Subgroup(s) No. (ISO/TR 15608) T1 = 2.1 to T2 = 2.1
Thickness (mm) T1 = 25,0 to T2 = 25,0 Throat thickness (mm) M1 9,2 ; 9,1 ; M2 9,2 ; 9,2
Diameter (mm) D1 = N.A. to D2 = N.A.
Branch connection angle N.A.
Other Heat 736009

WELDING CONSUMABLES

Process 121
Trade name(s) ESAB OK AUTROD 12.32
Specification EN ISO 14171-A
Classification / designation S3 Si
Size (mm) 4,0
Deposited metal thickness

Groove N.A.
Throat M1 9,2-9,1 mm ; M2 9,2-9,2 mm

Flux trade name ESAB OK FLUX 10.62 (*)
Consumable insert N.A.
Other (*) EN ISO 14174 : S A FB 55 AC H5

Heat wire : 22309
Lot flux : PNX3210364
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Certificate No. 23TO001006PW\1A

FORM-CERTPROC-15614 + RINA Rules   04 2023 Page 3/4

GAS

Gas Mixture Flow rate (l/min.)

Shielding - - -

Trailing - - -

Backing - - -

POSITION

Welding position PB

Other

PREHEAT POSTWELD HEAT TREATMENT

Preheat temperature Min +50°C Temperature  N.A.

Interpass temperature Max +200°C Time None

Other Other

ELECTRICAL CHARACTERISTICS

Current DCEP

Ampere (range) See table Volts (Range) See table

Mode of metal transfer N.A.

Tungsten electrode size and type N.A.

Other Gen. : LINCOLN IDEALARC DC 1000

TECHNIQUE

Travel speed (range) See table

String or weave bead String

Oscillation (*) N.A.

Method of groove/edge preparation Machining/Grinding

Interpass cleaning Machining/Grinding

Method of back gouging N.A.

Orifice or gas cup size 16 mm

Stand off distance (*) 20-25 mm

Multiple or single pass Multiple

Multiple or single electrodes Single

Torch angle (*) 45° respect to horizontal plan and normal to direction of travel

Other (*) for fully mechanized/robotic only
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Certificate No. 23TO001006PW\1A

FORM-CERTPROC-15614 + RINA Rules   04 2023 Page 4/4

HARDNESS TEST

Location Type/load Maximum value

Parent metal(s) HV10 196

H.A.Z.(s) HV10 200

Weld metal HV10 212

OTHER TEST

MACROGRAPHIC EXAMINATION Acceptable

MICROGRAPHIC EXAMINATION Not required

FRACTURE EXAMINATION Acceptable

NON DESTRUCTIVE EXAMINATION

VISUAL EXAMINATION Acceptable  See report 2300-121 PB VT

RADIOGRAPHIC EXAMINATION Not required

PENETRANT TEST Not required

MAGNETIC PARTICLE Acceptable See report 2300-121 PB MT

ULTRASONIC TEST Not required

Issued at: Genova on 01 December 2023

RINA Services S.p.A.
          PED No. Bo. 0474

10 / 162



10 / 162



10 / 162



10 / 162



10 / 162



10 / 162



10 / 162



10 / 162



10 / 162



10 / 162



S
C

A
N

D
IU

Z
Z

I S
T

E
E

L 
C

O
N

S
T

R
U

C
T

IO
N

S
, U

se
r:

 M
or

en
o 

A
m

or
os

o 
- 

D
oc

um
en

t C
he

ck
ed

 &
 A

cc
ep

te
d 

- 
08

/0
8/

20
23

 ID
 N

um
be

r:
 1

40
21

  p
ag

e 
1/

1

10 / 162



S
C

A
N

D
IU

Z
Z

I S
T

E
E

L 
C

O
N

S
T

R
U

C
T

IO
N

S
, U

se
r:

 S
te

fa
no

 C
es

i -
 D

oc
um

en
t C

he
ck

ed
 &

 A
cc

ep
te

d 
- 

15
/0

9/
20

23
 ID

 N
um

be
r:

 1
41

97
  p

ag
e 

1/
1

10 / 162



10 / 162



10 / 162



10 / 162



10 / 162



10 / 162



10 / 162



10 / 162



10 / 162



10 / 162



10 / 162



10 / 162



10 / 162



10 / 162



ISP N° 069 E

Membro degli Accordi di Mutuo
Riconoscimento EA, IAF e ILAC
Signatory of EA, IAF and ILAC

Mutual Recognition Agreements

FORM-CERTPROC-15614 + RINA Rules   04 2023  Page 1/5

Manufacturer SCANDIUZZI STEEL CONSTRUCTIONS SpA - Volpago del Montello (TV)

WPQR No. 2308-121-TC2 Dated  01/12/2023

Manufacturer’s welding procedure (WPS) No. p-2308-121-TC2 Dated 08/11/2023 Date of welding 13/11/2023

RANGE OF APPROVAL
Welding process 121 Type Fully mechanized
Joint type Plates and Pipes and build-upBW ssmb-bs/FWUNI EN ISO 15614-1

Plates and Pipes BW bs/FW RINA Rules
Single/Multiple pass Multiple  (Impact and hardness properties apply)
Parent material group(s) 2-2, 1-1, 2-1  ISO/TR 15608; ISO/TR20172; ISO/TR 20173; ISO/TR20174

Steels with a specified minimum yield strength ≤ 460 MPa
Steel grades EH460;DH460;EH420;DH420 according to Pt D, Ch 2, Sec1 of RINA Rules
Parent material thickness (mm) Butt Joint = 12,5 to 50,0

Butt Joint = 12,5 to 50,0
Fillet Joint  t1 = 3,0 to 50,0

Fillet Joint  t1 = 12,5 to 50,0
t2 = 3,0 to 50,0 For EN 15614-1
t2 = 12,5 to 50,0 For RINA RULES

Throat thickness (mm) No restriction For EN 15614-1 12,5 to 50,0 for RINA RULES
Weld deposit thickness (mm) Max 50,0
Outside diameter (mm)
Filler metal type
Flux make

Over 500 For EN 15614-1 and RINA RULES
ESAB OK AUTROD 12.32 Nr. of wires for process 12: One
ESAB OK FLUX 10.62                    Flux Designation: EN ISO 14174-A:S A FB 1 55 AC H5

Filler metal type Flux/Wire combination EN ISO 14174-A:S A FB 1 55 AC H5/EN ISO 14171-A:S3Si
Shielding gas (ISO 14175) N.A. Backing gas (ISO 14175)  None
Type of welding current DCEP Heat input Kj/cm  Min 11,2 ; Max 26,5
Welding position PA Transfer Mode             N.A.
Preheat min. (°C) +50  ISO 15614-1 (if ISO/TR

17671-2 requirements are fulfilled)
Interpass temp. Max. (°C)  +200 UNI EN ISO 15614-1

Preheat min. (°C) 50 RINA Rules Interpass temp. Max. (°C)  +200 RINA Rules
Post weld heat treatment / Ageing  None
Other information -

Welders name  El Mezzi Habib Stamp No.  H
Welding test conducted by SCANDIUZZI STEEL CONSTRUCTIONS SpA - Volpago del Montello (TV)
Mechanical test conducted by GLOBAL TEST srl - Marcon (VE)            Laboratory test No. 30248
At presence of RINA Surveyor  P. Danesin

We certify that the statements in this certificate are correct and that the test welds were prepared, welded and tested in accordance with UNI EN
ISO 15614-1: 2019 Standard ; RINA Rules for the Classification of Ships and EEMUA Pub. 158 Ed. 3 requirements.

Issued at: Genova on 01 December 2023

RINA Services S.p.A.
    PED No. Bo. 0474

WELDING PROCEDURE QUALIFICATION RECORD (WPQR)

N. 23TO001006PW\2A

266
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Certificate No. 23TO001006PW\2A

FORM-CERTPROC-15614 + RINA Rules   04 2023 Page 2/5

JOINT DETAILS AND WELDING SEQUENCES

PLATE TO PLATE SINGLE-V, BUTT JOINT; BOTH SIDES WELDING WITH BACK GOUGING

Pass
No.

Process Filler metal
diam. (mm)

Filler metal
classification Amps Volt

Travel
speed

(cm/min)

Heat input
(kJ/cm) Metal

Transfer
mode

1 121 4,0 S3Si 400 28,0 45,0 14,9 N.A.
2 121 4,0 S3Si 430 28,0 45,0 16,1 N.A.
3 121 4,0 S3Si 500 29,0 45,0 19,3 N.A.
4 121 4,0 S3Si 530 30,0 45,0 21,2 N.A.

5-7 121 4,0 S3Si 530 30,0 50,0 19,1 N.A.
8-15 121 4,0 S3Si 500 30,0 45,0 20,0 N.A.

16-19 121 4,0 S3Si 500 30,0 51,0 17,6 N.A.
ON THE OPPOSITE SIDE, GRINDING TO SOUND METAL

1R 121 4,0 S3Si 500 30,0 51,0 17,6 N.A.

PARENT MATERIAL

Material specification T1 = EN 10225-2 to T2 = EN 10225-2
Type or grade T1 = S460 MLO to T2 = S460MLO
Steel grade N.A. (EH460) according to Pt D, Ch 2, Sec 1 of RINA Rules
Group(s)/Subgroup(s) No. (ISO/TR 15608) T1 = 2.1 to T2 = 2.1
Thickness (mm) T1 = 25,0 to T2 = 25,0 Throat thickness (mm) N.A.
Diameter (mm) D1 = N.A. to D2 = N.A.
Branch connection angle N.A.
Other Heat 736009 ; First pass with ceramic baking

WELDING CONSUMABLES

Process 121
Trade name(s) ESAB OK AUTROD 12.32
Specification EN ISO 14171-A
Classification / designation S3 Si
Size (mm) 4,0
Deposited metal thickness

Groove 20,0 mm
Throat N.A.

Flux trade name ESAB OK FLUX 10.62 (*)
Consumable insert N.A.
Other (*) EN ISO 14174 : S A FB 55 AC H5

Heat wire : 22309
Lot flux : PNX3210364

60°

1-2 mm

5 mm

60°
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Certificate No. 23TO001006PW\2A

FORM-CERTPROC-15614 + RINA Rules   04 2023 Page 3/5

GAS

Gas Mixture Flow rate (l/min.)

Shielding - - -

Trailing - - -

Backing - - -

POSITION

Welding position PA

Other

PREHEAT POSTWELD HEAT TREATMENT

Preheat temperature Min +50°C Temperature  N.A.

Interpass temperature Max +200°C Time None

Other Other

ELECTRICAL CHARACTERISTICS

Current DCEP

Ampere (range) See table Volts (Range) See table

Mode of metal transfer N.A.

Tungsten electrode size and type N.A.

Other Gen. : ESAB LEA 1000

TECHNIQUE

Travel speed (range) See table

String or weave bead String

Oscillation (*) N.A.

Method of groove/edge preparation Machining/Grinding

Interpass cleaning Machining/Grinding

Method of back gouging Machining/Grinding

Orifice or gas cup size 16 mm

Stand off distance (*) 20-25 mm

Multiple or single pass Multiple

Multiple or single electrodes Single

Torch angle (*) 90° respect to horizontal plan and normal to direction of travel

Other (*) for fully mechanized/robotic only
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Certificate No. 23TO001006PW\2A

FORM-CERTPROC-15614 + RINA Rules   04 2023 Page 4/5

TRANSVERSE TENSILE TEST

Spec.
(No.)

Width
(mm)

Thickness
(mm)

Area
(mm2)

Total load
(N)

Rm.
(N/mm2)

Fracture location

13620\4 25,00 24,91 622,8 366746 589 Ductile failure in weld

13620\5 24,98 24,90 622,0 367332 591 Ductile failure in weld

ALL-WELD METAL TENSILE TEST

Spec.
(No.)

Diameter
(mm)

Area
 (mm)

L0
(mm)

Rp0,2%
(N/mm2)

Tensile strength
(N/mm2)

A (%) Note

13620\6 12,46 121,9 50,0 491 569 31,1 79,3

BEND TEST

Type No. Bend Angle Result
SIDE TRANSVERSE 4 OFF 180° Acceptable

IMPACT TEST

Full size 10x10x55

Spec No. Notch location Notch type Test
Temp. (°C)

Impact values
(J)

Average

(J)

VWT 0/2 WELD ISO-V -40 290-290-252 277

VHT 0/2 FL ISO-V -40 287-284-293 288

VHT 2,0/2 FL+2 ISO-V -40 299-302-291 297

VHT 5,0/2 FL+5 ISO-V -40 283-271-279 278

VWT 0/13 WELD ISO-V -40 289-241-297 276

VHT 0/13 FL ISO-V -40 285-273-287 282

VHT 2,0/13 FL+2 ISO-V -40 281-273-264 273

VHT 5,0/13 FL+5 ISO-V -40 264-273-261 266

HARDNESS TEST

Location Type/load Maximum value

Parent metal(s) HV10 200

H.A.Z.(s) HV10 211

Weld metal HV10 214
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Certificate No. 23TO001006PW\2A

FORM-CERTPROC-15614 + RINA Rules   04 2023 Page 5/5

OTHER TEST

MACROGRAPHIC EXAMINATION Acceptable

MICROGRAPHIC EXAMINATION Not required

NON DESTRUCTIVE EXAMINATION

VISUAL EXAMINATION Acceptable  See report 2300-121 PA VT

RADIOGRAPHIC EXAMINATION Acceptable See report 2510-23

PENETRANT TEST Not required

MAGNETIC PARTICLE Acceptable See report 2300-121 PA MT

ULTRASONIC TEST Not required

Issued at: Genova on 01 December 2023

RINA Services S.p.A.
PED No. Bo. 0474
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ISP N° 069 E

Membro degli Accordi di Mutuo
Riconoscimento EA, IAF e ILAC
Signatory of EA, IAF and ILAC

Mutual Recognition Agreements

FORM-CERTPROC-15614 + RINA Rules   04 2023  Page 1/5

Manufacturer SCANDIUZZI STEEL CONSTRUCTIONS SpA - Volpago del Montello (TV)

WPQR No. 2308-138-TC3 Dated  01/12/2023

Manufacturer’s welding procedure (WPS) No. p-2308-138-TC3 Dated 08/11/2023 Date of welding 13/11/2023

RANGE OF APPROVAL
Welding process 138 Type Partly mechanized
Joint type Plates and Pipes and build-upBW ssmb-bs/FWUNI EN ISO 15614-1

Plates and Pipes BW ssmb-bs/FW RINA Rules
Single/Multiple pass Multiple  (Impact and hardness properties apply)
Parent material group(s) 2-2, 1-1, 2-1  ISO/TR 15608; ISO/TR20172; ISO/TR 20173; ISO/TR20174

Steels with a specified minimum yield strength ≤ 460 MPa
Steel grades EH460;DH460;EH420;DH420 according to Pt D, Ch 2, Sec1 of RINA Rules
Parent material thickness (mm) Butt Joint = 12,5 to 50,0

Butt Joint = 12,5 to 50,0
Fillet Joint  t1 = 3,0 to 50,0

Fillet Joint  t1 = 12,5 to 50,0
t2 = 3,0 to 50,0 For EN 15614-1
t2 = 12,5 to 50,0 For RINA RULES

Throat thickness (mm) No restriction For EN 15614-1 12,5 to 50,0 for RINA RULES
Weld deposit thickness (mm) Max 50,0
Outside diameter (mm)
Filler metal type
Flux make

Over 500 For EN 15614-1 and RINA RULES
N.A. for EN 15614-1 ; Diamonspark Ni1 MC for RINA RULES
N.A.                    Flux Designation: N.A.

Filler metal type Metal-cored wire EN ISO 17632-A : T50 6 1Ni M M21 1 H5
Shielding gas (ISO 14175) M21 with CO2% min.14,4 max.21,6 Backing gas (ISO 14175)  None
Type of welding current DCEP Heat input Kj/cm  Min. 6,8 ; Max 22,2
Welding position PA Transfer Mode             Spray, Pulse, Globular transfer
Preheat min. (°C) +50  ISO 15614-1 (if ISO/TR

17671-2 requirements are fulfilled)
Interpass temp. Max. (°C)  +200 UNI EN ISO 15614-1

Preheat min. (°C) 50 RINA Rules Interpass temp. Max. (°C)  +200 RINA Rules
Post weld heat treatment / Ageing  None
Other information -

Welders name  Sorica Petrica Stamp No.  SP
Welding test conducted by SCANDIUZZI STEEL CONSTRUCTIONS SpA - Volpago del Montello (TV)
Mechanical test conducted by GLOBAL TEST srl - Marcon (VE)            Laboratory test No. 30249
At presence of RINA Surveyor  P. Danesin

We certify that the statements in this certificate are correct and that the test welds were prepared, welded and tested in accordance with UNI EN
ISO 15614-1: 2019 Standard ; RINA Rules for the Classification of Ships and EEMUA Pub. 158 Ed. 3 requirements.

Issued at: Genova on 01 December 2023

RINA Services S.p.A.
PED No. Bo. 0474

WELDING PROCEDURE QUALIFICATION RECORD (WPQR)

N. 23TO001006PW\3A

267
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Certificate No. 23TO001006PW\3A

FORM-CERTPROC-15614 + RINA Rules   04 2023 Page 2/5

JOINT DETAILS AND WELDING SEQUENCES

PLATE TO PLATE SINGLE-V - BUTT JOINT; ONE SIDE WELDING WITH CERAMIC BACKING

Pass
No.

Process Filler metal
diam. (mm)

Filler metal
classification Amps Volt

Travel
speed

(cm/min)

Heat input
(kJ/cm) Metal

Transfer
mode

1 138 1,2 T50 6 1Ni M M21 1 H5 190 24,7 15,0 15,0 Spray Arc
2-3 138 1,2 T50 6 1Ni M M21 1 H5 225 28,2 30,0 10,2 Spray Arc
4-5 138 1,2 T50 6 1Ni M M21 1 H5 255 29,5 40,0 9,0 Spray Arc
6-8 138 1,2 T50 6 1Ni M M21 1 H5 285 29,7 24,7 16,4 Spray Arc
9-10 138 1,2 T50 6 1Ni M M21 1 H5 265 29,7 21,3 17,7 Spray Arc

11-12 138 1,2 T50 6 1Ni M M21 1 H5 275 29,7 26,1 15,0 Spray Arc
13-17 138 1,2 T50 6 1Ni M M21 1 H5 260 29,2 26,5 13,8 Spray Arc

PARENT MATERIAL

Material specification T1 = EN 10225-2 to T2 = EN 10225-2
Type or grade T1 = S460 MLO to T2 = S460MLO
Steel grade N.A.(EH460) according to Pt D, Ch 2, Sec 1 of RINA Rules
Group(s)/Subgroup(s) No. (ISO/TR 15608) T1 = 2.1 to T2 = 2.1
Thickness (mm) T1 = 25,0 to T2 = 25,0 Throat thickness (mm) N.A.
Diameter (mm) D1 = N.A. to D2 = N.A.
Branch connection angle N.A.
Other Heat 736009

WELDING CONSUMABLES

Process
Trade name(s)
Specification
Classification / designation

138S
DIAMONDSPARK Ni1 MC 
EN ISO 17632-A
T 50 6 1Ni M M21 1 H5

Size (mm) 1,2
Deposited metal thickness

Groove 20,0 mm
Throat N.A.

Flux trade name N.A.
Consumable insert N.A.
Other Heat 1080412

60°

1-2 mm

5 mm

60°
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Certificate No. 23TO001006PW\3A

FORM-CERTPROC-15614 + RINA Rules   04 2023 Page 3/5

GAS

Gas Mixture Flow rate (l/min.)

Shielding - Ar 82% + CO2 18% 18

Trailing - - -

Backing - - -

POSITION

Welding position PA

Other

PREHEAT POSTWELD HEAT TREATMENT

Preheat temperature Min +50°C Temperature  N.A.

Interpass temperature Max +200°C Time None

Other Other

ELECTRICAL CHARACTERISTICS

Current DCEP

Ampere (range) See table Volts (Range) See table

Mode of metal transfer N.A.

Tungsten electrode size and type N.A.

Other N.A.

TECHNIQUE

Travel speed (range) See table

String or weave bead String and Weave

Oscillation (*) N.A.

Method of groove/edge preparation Machining/Grinding

Interpass cleaning Machining/Grinding

Method of back gouging N.A.

Orifice or gas cup size 18 mm

Stand off distance (*) 16-18 mm

Multiple or single pass Multiple

Multiple or single electrodes Single

Torch angle (*) N.A.

Other (*) for fully mechanized/robotic only
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Certificate No. 23TO001006PW\3A

FORM-CERTPROC-15614 + RINA Rules   04 2023 Page 4/5

TRANSVERSE TENSILE TEST

Spec.
(No.)

Width
(mm)

Thickness
(mm)

Area
(mm2)

Total load
(N)

Rm.
(N/mm2)

Fracture location

13620\20 25,01 24,77 619,5 375474 606 Ductile failure out weld
13620\21 24,98 24,59 614,3 368126 599 Ductile failure out weld

ALL-WELD METAL TENSILE TEST

Spec.
(No.)

Diameter
(mm)

Area
 (mm)

L0
(mm)

Rp0,2%
(N/mm2)

Tensile strength
(N/mm2)

A (%) Note

13620\22 12,52 123,1 50,0 542 615 26,4 72,1

BEND TEST

Type No. Bend Angle Result
SIDE TRANSVERSE 4 OFF 180° Acceptable

IMPACT TEST
Full size 10x10x55

Spec No. Notch location Notch type Test
Temp. (°C)

Impact values
(J)

Average

(J)

VWT 0/2 WELD ISO-V -40 306-321-333 320

VHT 0/2 FL ISO-V -40 294-297-293 295

VHT 2,0/2 FL+2 ISO-V -40 283-274-279 279

VHT 5,0/2 FL+5 ISO-V -40 274-265-227 255

VWT 0/13 WELD ISO-V -40 299-306-307 304

VHT 0/13 FL ISO-V -40 284-285-271 280

VHT 2,0/13 FL+2 ISO-V -40 265-223-267 252

VHT 5,0/13 FL+5 ISO-V -40 271-279-243 264

HARDNESS TEST

Location Type/load Maximum value

Parent metal(s) HV10 205

H.A.Z.(s) HV10 205

Weld metal HV10 207
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Certificate No. 23TO001006PW\3A

FORM-CERTPROC-15614 + RINA Rules   04 2023 Page 5/5

OTHER TEST

MACROGRAPHIC EXAMINATION Acceptable

MICROGRAPHIC EXAMINATION Not required

NON DESTRUCTIVE EXAMINATION

VISUAL EXAMINATION Acceptable  See report 2300-138 PA VT

RADIOGRAPHIC EXAMINATION Acceptable See report 2511-23

PENETRANT TEST Not required

MAGNETIC PARTICLE Acceptable See report 2300-138 PA MT

ULTRASONIC TEST Not required

Issued at: Genova on 01 December 2023

RINA Services S.p.A.
PED No. Bo. 0474
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ISP N° 069 E

Membro degli Accordi di Mutuo
Riconoscimento EA, IAF e ILAC
Signatory of EA, IAF and ILAC

Mutual Recognition Agreements

FORM-CERTPROC-15614 + RINA Rules   04 2023  Page 1/5

Manufacturer SCANDIUZZI STEEL CONSTRUCTIONS SpA - Volpago del Montello (TV)

WPQR No. 2308-136-TC4 Dated  01/12/2023

Manufacturer’s welding procedure (WPS) No. p-2308-136-TC4 Dated 08/11/2023 Date of welding 13/11/2023

RANGE OF APPROVAL
Welding process 136 Type Partly mechanized
Joint type Plates and Pipes and build-upBW ssmb-bs/FWUNI EN ISO 15614-1

Plates and Pipes BW ssmb-bs/FW RINA Rules
Single/Multiple pass Multiple  (Impact and hardness properties apply)
Parent material group(s) 2-2, 1-1, 2-1  ISO/TR 15608; ISO/TR20172; ISO/TR 20173; ISO/TR20174

Steels with a specified minimum yield strength ≤ 460 MPa
Steel grades EH460;DH460;EH420;DH420 according to Pt D, Ch 2, Sec1 of RINA Rules
Parent material thickness (mm) Butt Joint = 12,5 to 50,0

Butt Joint = 12,5 to 50,0
Fillet Joint  t1 = 3,0 to 50,0

Fillet Joint  t1 = 12,5 to 50,0
t2 = 3,0 to 50,0 For EN 15614-1
t2 = 12,5 to 50,0 For RINA RULES

Throat thickness (mm) No restriction For EN 15614-1 12,5 to 50,0 for RINA RULES
Weld deposit thickness (mm) Max 50,0
Outside diameter (mm)
Filler metal type
Flux make

Over 500 For EN 15614-1 and RINA RULES
N.A. for EN 15614-1 ; Diamonspark Ni1 RC for RINA RULES
N.A.                    Flux Designation: N.A.

Filler metal type Flux-cored wire EN ISO 17632-A : T50 6 1Ni P M 1 H5
Shielding gas (ISO 14175) M21 with CO2% min.14,4 max.21,6 Backing gas (ISO 14175)  None
Type of welding current DCEP Heat input Kj/cm  Min. 8,0 ; Max 30,1
Welding position PF Transfer Mode             N.A.
Preheat min. (°C) +50  ISO 15614-1 (if ISO/TR

17671-2 requirements are fulfilled)
Interpass temp. Max. (°C)  +200 UNI EN ISO 15614-1

Preheat min. (°C) 50 RINA Rules Interpass temp. Max. (°C)  +200 RINA Rules
Post weld heat treatment / Ageing  None
Other information -

Welders name  Radu Sandu Stamp No.  RS
Welding test conducted by SCANDIUZZI STEEL CONSTRUCTIONS SpA - Volpago del Montello (TV)
Mechanical test conducted by GLOBAL TEST srl - Marcon (VE)            Laboratory test No. 30250
At presence of RINA Surveyor  P. Danesin

We certify that the statements in this certificate are correct and that the test welds were prepared, welded and tested in accordance with UNI EN
ISO 15614-1: 2019 Standard ; RINA Rules for the Classification of Ships and EEMUA Pub. 158 Ed. 3 requirements.

Issued at: Genova on 01 December 2023

RINA Services S.p.A.
    PED No. Bo. 0474

WELDING PROCEDURE QUALIFICATION RECORD (WPQR)

N. 23TO001006PW\4A

268
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Certificate No. 23TO001006PW\4A

FORM-CERTPROC-15614 + RINA Rules   04 2023 Page 2/5

JOINT DETAILS AND WELDING SEQUENCES

PLATE TO PLATE SINGLE-V - BUTT JOINT; ONE SIDE WELDING WITH CERAMIC BACKING

Pass
No.

Process Filler metal
diam. (mm)

Filler metal
classification Amps Volt

Travel
speed

(cm/min)

Heat input
(kJ/cm) Metal

Transfer
mode

1 136 1,2 T50 6 1Ni P M 1 H5 215 24,0 10,3 24,0 N.A.
2-3 136 1,2 T50 6 1Ni P M 1 H5 225 24,0 17,7 14,6 N.A.
4 136 1,2 T50 6 1Ni P M 1 H5 220 24,5 14,3 18,1 N.A.
5 136 1,2 T50 6 1Ni P M 1 H5 225 24,2 24,0 10,9 N.A.

6-7 136 1,2 T50 6 1Ni P M 1 H5 228 24,5 22,8 11,8 N.A.
8-9 136 1,2 T50 6 1Ni P M 1 H5 228 24,5 23,6 11,4 N.A.

10-13 136 1,2 T50 6 1Ni P M 1 H5 232 24,2 24,8 10,9 N.A.
14-17 136 1,2 T50 6 1Ni P M 1 H5 230 24,2 25,0 10,7 N.A.
18-22 136 1,2 T50 6 1Ni P M 1 H5 240 23,7 25,0 10,9 N.A.

PARENT MATERIAL

Material specification T1 = EN 10225-2 to T2 = EN 10225-2
Type or grade T1 = S460 MLO to T2 = S460MLO
Steel grade N.A.(EH460) according to Pt D, Ch 2, Sec 1 of RINA Rules
Group(s)/Subgroup(s) No. (ISO/TR 15608) T1 = 2.1 to T2 = 2.1
Thickness (mm) T1 = 25,0 to T2 = 25,0 Throat thickness (mm) N.A.
Diameter (mm) D1 = N.A. to D2 = N.A.
Branch connection angle N.A.
Other Heat 736009

WELDING CONSUMABLES

Process 136
Trade name(s) DIAMONDSPARK Ni1 RC
Specification EN ISO 17632-A
Classification / designation T 50 6 1Ni P M 1 H5
Size (mm) 1,2
Deposited metal thickness

Groove 20,0 mm
Throat N.A.

Flux trade name N.A.
Consumable insert N.A.
Other Heat 1076112

60°

1-2 mm

5 mm

60°
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GAS

Gas Mixture Flow rate (l/min.)

Shielding - Ar 82% + CO2 18% 18

Trailing - - -

Backing - - -

POSITION

Welding position PF

Other

PREHEAT POSTWELD HEAT TREATMENT

Preheat temperature Min +50°C Temperature  N.A.

Interpass temperature Max +200°C Time None

Other Other

ELECTRICAL CHARACTERISTICS

Current DCEP

Ampere (range) See table Volts (Range) See table

Mode of metal transfer N.A.

Tungsten electrode size and type N.A.

Other N.A.

TECHNIQUE

Travel speed (range) See table

String or weave bead Weave

Oscillation (*) N.A.

Method of groove/edge preparation Machining/Grinding

Interpass cleaning Machining/Grinding

Method of back gouging N.A.

Orifice or gas cup size 18 mm

Stand off distance (*) 16-18 mm

Multiple or single pass Multiple

Multiple or single electrodes Single

Torch angle (*) N.A.

Other (*) for fully mechanized/robotic only
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TRANSVERSE TENSILE TEST

Spec.
(No.)

Width
(mm)

Thickness
(mm)

Area
(mm2)

Total load
(N)

Rm.
(N/mm2)

Fracture location

13620\36 25,01 24,55 614,0 366619 597 Ductile failure out weld
13620\37 25,02 24,78 620,0 372246 600 Ductile failure out weld

ALL-WELD METAL TENSILE TEST

Spec.
(No.)

Diameter
(mm)

Area
 (mm)

L0
(mm)

Rp0,2%
(N/mm2)

Tensile strength
(N/mm2)

A (%) Note

13620\38 12,45 121,7 50,0 588 651 23,7 68,7

BEND TEST

Type No. Bend Angle Result
SIDE TRANSVERSE 4 OFF 180° Acceptable

IMPACT TEST
Full size 10x10x55

Spec No. Notch location Notch type Test
Temp. (°C)

Impact values
(J)

Average

(J)

VWT 0/2 WELD ISO-V -40 294-293-281 289

VHT 0/2 FL ISO-V -40 274-277-261 271

VHT 2,0/2 FL+2 ISO-V -40 265-266-254 262

VHT 5,0/2 FL+5 ISO-V -40 284-273-222 260

VWT 0/13 WELD ISO-V -40 287-216-294 266

VHT 0/13 FL ISO-V -40 283-287-271 280

VHT 2,0/13 FL+2 ISO-V -40 269-257-241 256

VHT 5,0/13 FL+5 ISO-V -40 273-277-281 277

HARDNESS TEST

Location Type/load Maximum value

Parent metal(s) HV10 204

H.A.Z.(s) HV10 215

Weld metal HV10 236
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OTHER TEST

MACROGRAPHIC EXAMINATION Acceptable

MICROGRAPHIC EXAMINATION Not required

NON DESTRUCTIVE EXAMINATION

VISUAL EXAMINATION Acceptable  See report 2300-136 PF VT

RADIOGRAPHIC EXAMINATION Acceptable See report 2512-23

PENETRANT TEST Not required

MAGNETIC PARTICLE Acceptable See report 2300-136 PF MT

ULTRASONIC TEST Not required

Issued at: Genova on 01 December 2023

RINA Services S.p.A.
PED No. Bo. 0474
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MEZZI HABIB H 136 9606-1 RINA 23TO00500PW1 20/07/26 P BW+FW 1-11 FM1-FM2 ≥ 3
≥500(fixed pipe)

≥75 (rotated pipe -PA)
PA-PF Acceptable

MEZZI HABIB H 135-138 9606-1 RINA WELD/21/06341 28/10/24 P BW 1-11 FM1-FM2 ≥ 3
≥500(fixed pipe)

≥75 (rotated pipe -PA-PC)
PA-PC Acceptable

MEZZI HABIB H 135-138 9606-1 RINA WELD/21/06357 28/10/24 P FW 1-11 FM1-FM2-FM3 ≥ 3
≥500(fixed pipe)

≥75 (rotated pipe -PA-PB)
PA-PB Acceptable

MEZZI HABIB H 121 14732 RINA WELD/21/06365 28/10/27 P FW N.A. N.A. N.A. N.A. PA-PB Acceptable

MEZZI HABIB H 136 9606-1 RINA 22TO00665PW5 07/09/25 T BC 1-11 FM1-FM2 ≥ 3 ≥ 98,85 mm PA-PC-PE-PF Acceptable

CONTE DOMENICO CD 136 9606-1 RINA 23TO00500PW2 20/07/26 P BW+FW 1-11 FM1-FM2 ≥ 3

≥500(fixed pipe)

≥75 (rotated pipe -

PA/PB/PC/PD)

PA-PB-PC-PD-

PE
Acceptable

CONTE DOMENICO CD 136 9606-1 RINA WELD/21/06343 28/10/24 P BW 1-11 FM1-FM2 ≥ 3
≥500(fixed pipe)

≥75 (rotated pipe -PA)
PA-PF Acceptable

CONTE DOMENICO CD 135-138 9606-1 RINA WELD/21/06344 28/10/24 P BW 1-11 FM1-FM2 ≥ 3
≥500(fixed pipe)

≥75 (rotated pipe -PA-PC)
PA-PC Acceptable

CONTE DOMENICO CD 135-138 9606-1 RINA WELD/21/06358 28/10/24 P FW 1-11 FM1-FM2-FM3 ≥ 3
≥500(fixed pipe)

≥75 (rotated pipe -PA-PB)
PA-PB Acceptable

CONTE DOMENICO CD 135-138 9606-1 RINA 21TO00793PW3 26/10/24 P BW 1-11 FM1-FM2-FM3 ≥ 3
≥500(fixed pipe)

≥75 (rotated pipe -PA-PC)
PA-PC Acceptable

CONTE DOMENICO CD 136 9606-1 RINA 22TO00665PW4 07/09/25 T BC 1-11 FM1-FM2 ≥ 3 ≥ 98,85 mm PA-PC-PE-PF Acceptable

TOADER ADRIAN Gheorghe TA 136 9606-1 RINA WELD/21/06351 28/10/24 P BW 1-11 FM1-FM2 ≥ 3
≥500(fixed pipe)

≥75 (rotated pipe -PA)
PA-PF Acceptable

TOADER ADRIAN Gheorghe TA 135-138 9606-1 RINA WELD/21/06352 28/10/24 P BW 1-11 FM1-FM2 ≥ 3
≥500(fixed pipe)

≥75 (rotated pipe -PA-PC)
PA-PC Acceptable

TOADER ADRIAN Gheorghe TA 135-138 9606-1 RINA WELD/21/06361 28/10/24 P FW 1-11 FM1-FM2-FM3 ≥ 3
≥500(fixed pipe)

≥75 (rotated pipe -PA-PB)
PA-PB Acceptable

TOADER ADRIAN Gheorghe TA 135-138 9606-1 RINA 21TO00793PW2 26/10/24 P BW 1-11 FM1-FM2-FM3 ≥ 3
≥500(fixed pipe)

≥75 (rotated pipe -PA-PC)
PA-PC Acceptable

TOADER ADRIAN Gheorghe TA 136 9606-1 RINA 22TO00320PW1 29/06/25 T BC 1-11 FM1-FM2 ≥ 3 ≥ 96,85 mm PA-PC-PE-PF Acceptable

PETRU VASILE VP 136 9606-1 RINA WELD/21/06354 28/10/24 P BW 1-11 FM1-FM2 ≥ 3
≥500(fixed pipe)

≥75 (rotated pipe -PA)
PA-PF Acceptable

PETRU VASILE VP 135-138 9606-1 RINA WELD/21/06355 28/10/24 P BW 1-11 FM1-FM2 ≥ 3
≥500(fixed pipe)

≥75 (rotated pipe -PA-PC)
PA-PC Acceptable

PETRU VASILE VP 135-138 9606-1 RINA WELD/21/06362 28/10/24 P FW 1-11 FM1-FM2-FM3 ≥ 3
≥500(fixed pipe)

≥75 (rotated pipe -PA-PB)
PA-PB Acceptable

PETRU VASILE VP 135-138 9606-1 RINA 21TO00793PW4 26/10/24 P BW 1-11 FM1-FM2-FM3 ≥ 3
≥500(fixed pipe)

≥75 (rotated pipe -PA-PC)
PA-PC Acceptable

RUSU EMIL RE 135-138 9606-1 RINA 22TO00740PW12 07/10/25 P BW + FW 1-11 FM1-FM2 ≥ 3
≥500(fixed pipe)

≥75 (rotated pipe -PA)

PA (BW)

PB (FW)
Acceptable

RUSU EMIL RE 136 9606-1 RINA 22TO00740PW8 07/10/25 P FW 1-11 FM1-FM2 ≥ 3

≥500(fixed pipe)

≥75 (rotated pipe -

PA/PB/PC/PD)

PA-PB-PC-PD-

PE
Acceptable

RUSU EMIL RE 136 9606-1 RINA 22TO00740PW4 07/10/25 P BW 1-11 FM1-FM2 ≥ 3
≥500(fixed pipe)

≥75 (rotated pipe -PA)
PA-PF Acceptable

MARIN DUMITRU MD 135-138 9606-1 RINA 22TO00740PW11 07/10/25 P BW + FW 1-11 FM1-FM2 ≥ 3
≥500(fixed pipe)

≥75 (rotated pipe -PA)

PA (BW)

PB (FW)
Acceptable

MARIN DUMITRU MD 136 9606-1 RINA 22TO00740PW7 07/10/25 P FW 1-11 FM1-FM2 ≥ 3

≥500(fixed pipe)

≥75 (rotated pipe -

PA/PB/PC/PD)

PA-PB-PC-PD-

PE
Acceptable

MARIN DUMITRU MD 136 9606-1 RINA 22TO00740PW3 07/10/25 P BW 1-11 FM1-FM2 ≥ 3
≥500(fixed pipe)

≥75 (rotated pipe -PA)
PA-PF Acceptable

COVACI SAMBU CS 135-138 9606-1 RINA 22TO00740PW10 07/10/25 P BW + FW 1-11 FM1-FM2 ≥ 3
≥500(fixed pipe)

≥75 (rotated pipe -PA)

PA (BW)

PB (FW)
Acceptable

COVACI SAMBU CS 136 9606-1 RINA 22TO00740PW6 07/10/25 P FW 1-11 FM1-FM2 ≥ 3

≥500(fixed pipe)

≥75 (rotated pipe -

PA/PB/PC/PD)

PA-PB-PC-PD-

PE
Acceptable

COVACI SAMBU CS 136 9606-1 RINA 22TO00740PW2 07/10/25 P BW 1-11 FM1-FM2 ≥ 3
≥500(fixed pipe)

≥75 (rotated pipe -PA)
PA-PF Acceptable

MARTIGNAGO LEONARDO Y 136 9606-1 RINA 23TO00500PW3 20/07/26 P BW 1-11 FM1-FM2 ≥ 3
≥500(fixed pipe)

≥75 (rotated pipe -PA)
PA-PF Acceptable

MARTIGNAGO LEONARDO Y 135-138 9606-1 RINA 23TO00500PW4 20/07/26 P BW 1-11 FM1-FM2 ≥ 3 ≥75 PA-PC Acceptable

MARTIGNAGO LEONARDO Y 121 14732 RINA 18VE00584PW1 11/09/24 P BW N.A. N.A. N.A. N.A. PA Acceptable

MARTIGNAGO LEONARDO Y 121 14732 RINA 23TO00672PW1 25/07/29 P FW N.A. N.A. N.A. N.A. PA,PB Acceptable

DARABAN FILIP DF 135-138 9606-1 RINA 22TO00740PW9 07/10/25 P BW + FW 1-11 FM1-FM2 ≥ 3
≥500(fixed pipe)

≥75 (rotated pipe -PA)

PA (BW)

PB (FW)
Acceptable

DARABAN FILIP DF 136 9606-1 RINA 22TO00740PW5 07/10/25 P FW 1-11 FM1-FM2 ≥ 3

≥500(fixed pipe)

≥75 (rotated pipe -

PA/PB/PC/PD)

PA-PB-PC-PD-

PE
Acceptable

DARABAN FILIP DF 136 9606-1 RINA 22TO00740PW3 07/10/25 P BW 1-11 FM1-FM2 ≥ 3
≥500(fixed pipe)

≥75 (rotated pipe -PA)
PA-PF Acceptable

SORICA PETRICA SP 135-138 9606-1 RINA 23TO01006PW1 12/11/26 P BW 1-11 FM1-FM2 ≥ 3
≥500(fixed pipe)

≥75 (rotated pipe -PA)
PA Acceptable

RADU SANDU RS 136 9606-1 RINA 23TO01006PW2 12/11/26 P BW 1-11 FM1-FM2 ≥ 3
≥500(fixed pipe)

≥75 (rotated pipe -PA)
PA-PF Acceptable

VLADULESCU MARIUS VM 135-138 9606-1 RINA 23TO01006PW3 12/11/26 P BW 1-11 FM1-FM2 ≥ 3
≥500(fixed pipe)

≥75 (rotated pipe -PA)
PA Acceptable

VLADULESCU MARIUS VM 136 9606-1 RINA 23TO01006PW4 12/11/26 P BW 1-11 FM1-FM2 ≥ 3
≥500(fixed pipe)

≥75 (rotated pipe -PA)
PA-PF Acceptable

TALETOVIC OMER TO 136 9606-1 RINA 23TO01006PW5 12/11/26 P BW 1-11 FM1-FM2 ≥ 3
≥500(fixed pipe)

≥75 (rotated pipe -PA)
PA-PF Acceptable

TALETOVIC OMER TO 135-138 9606-1 RINA 23TO01006PW6 12/11/26 P BW 1-11 FM1-FM2 ≥ 3
≥500(fixed pipe)

≥75 (rotated pipe -PA)
PA Acceptable

WELDING PERSONNEL LIST   ACCORDING TO UNI EN ISO 9606-1  UNI EN ISO  14732 

(  Volpago Workshop)
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