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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 T HOLLANDSE KUST NOORD WIND PARK Location Map
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The wind park

Egmecnd aan Zee

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 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
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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

This document identifies any electrical equipment to be fed with its main characteristics.

2.1 REFERENCES

Doc. No. Description

1724000437-MD-LIS-00001 SMIR - SUPPLIER MASTER INFORMATION REGISTER

Table 1 - Reference Documents

2.2 DEFINITIONS AND ABBREVIATIONS

COMPANY or Client (CPY): Crosswind
CONTRACTOR (CTR): ROSETTI MARINO S.p.A.
PROJECT: HOLLANDSE KUST NOORD WIND PARK Project

Table 2 - Definitions and Abbreviations
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e 1724000437-MAC-LIS-00027: ATEX DOCUMENTATION

3.1.2 Diagrams
e 1724000437-PR-PID-00018: PACKAGE P&ID

3.1.3 Drawings
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3.1.4 Calculation notes
e 1724000437-ST-RE-00010: PACKAGE STRUCTURAL CALCULATION REPORT INCLUDING FIXING
POINTS and LIFTING POINTS

e 1724000437-MAC-CA-00031: NITROGEN RECEIVER CALCULATION

3.1.5 Data sheets
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3.2 CERTIFICATION DOSSIER

3.2.1

Manufacturing procedures
1724000437-QC-ITP-00002: INSPECTION TEST PLAN (ITP)

1724000437-WEL-LIS-00020: WELDING BOOK (WPS, PQOR, WELDERS QUALIFICATIONS,
WELDING MAPS, ETC.)

1724000437-NDT-PRO-00019: NDT PROCEDURES INCLUDING PERSONNEL QUALIFICATIONS
1724000437-MAT-PRO-00021: PAINTING PROCEDURE

1724000437-QC-PRO-00022: HYDROSTATIC AND OR PNEUMATIC TEST PROCEDURE
1724000437-QC-PRO-00023: FAT (FACTORY ACCEPTANCE TEST) PROCEDURE
1724000437-QC-PRO-00030: HANDLING, PRESERVATION AND PACKAGING PROCEDURE

Manufacturing records
NDT RECORDS & PERSONNEL QUALIFICATONS

PAINTING RECORDS
HYDROSTATIC TEST RECORDS
MATERIALS TEST CERTIFICATES (EN 10204 3.1)
o BASEFRAME (MAIN BEAMS)
o PIPING
o PRESSURE VESSELS
o VALVES
o INSTRUMENTATION
FAT REPORT
SPARE PARTS CHECK (TYPE, QUANTITY & LABELLING)

Package certification
PED CERTIFICATION

EC DECLARATION OF CONFORMITY
PERFORMANCE TEST REPORT

3.3 FIELD OPERATIONS & MAINTENANCE

3.3.1

General documents
1724000437-MAC-SP-00003: SYSTEM/PACKAGE FUNCTIONAL DESCRIPTION

1724000437-COM-LIS-00028: SPARE PARTS LIST (2 YEARS AND COMMISSIONING & START-UP)

1724000437-MAC-MAN-00029: INSTALLATION, OPERATING AND MAINTENANCE MANUAL (
INCLUDING SITE ERECTION INSTRUCTIONS AND PROCEDURES)
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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

Egmaond aan Zee

Ama‘l.‘sa QVGEZ

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
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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

This document identifies any electrical equipment to be fed with its main characteristics.

2.1 REFERENCES

Doc. No. Description
1724000437-PR-PID-00018 PACKAGE P&ID
1724000437-MAC-DS-00011 EQUIPMENT DATA SHEETS INCLUDING PSA, ETC.

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

Table 2 - Definitions and Abbreviations
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3 ELECTRICAL LOAD LIST
Equipment E::t’ﬁ: Tag Power supply Power Note
Utilities 10 230\/';5'2;“*% 0.5kW | Notmanaged by PLC
PLC 1,0 64-LP-001 23%;;{‘&'}'5)% 1,0 kW
Solenoid valve 64-XY-051 24VDC 15 W pové?r’é‘:’:‘tﬁ‘g}y/ 'tf]g“sga;’ed
Solenoid valve 64-XY-052 24VDC 15 W pové‘?r;i;‘l)‘f‘ig ';;“Sgi,ged
Solenoid valve 64-XY-053 24VDC 15 W povéier’;‘d?";)'i 'tiénﬁgapged
Solenoid valve 64-XY-054 24VDC 15 W pové?r’é‘:’:‘ds%;’ 'tiénsg?ed
Solenoid valve 64-XY-055 24VDC 15 W pOV(‘;?r;i;’l;’%'i 'tf]g‘jgapged
Solenoid valve 64-XY-056 24VDC 15 W po“é?r;i‘ds‘;g 'tié“l‘j‘gapged
Solenoid valve 64-XY-057 24VDC 15W po“é?r"e‘:’:‘d;’%z itflénsgapged
Solenoid valve 64-XY-058 24VDC 15 W po"(‘;‘fr;i‘t‘lsi';’ > managed
Solenoid valve 64-XY-059 24VDC 15 W po"(‘;‘?r;i‘tw%'i Lﬁ?ﬁg?ed
Foee cirmost | awoc | osw | POl e
= woasz | zwoe | osw | Mo nae
fswe cirmoss | awoc | osw | POt s
Fome ormos | aape | asw | Py mpe
Fwe copmass | anoc | aow | POt iow s mamge
Oogriliessi || cuporos | avoc | osw | POt marapd
oo conrost | s | osw | POt s e
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Base Load Power Hub (BLPH)

NITROGEN GENERATION PACKAGE A-64000
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N. SLOT CODE

HARDWARE CONFIGURATION

DESCRIPTION

N2 A-64000 (PSA LOCAL PANEL)
CPU + ADDITIONAL COMPONENTS

6ES7513-1RL0O0-0ABO +
CPU_A 6ES7954-8LE03-0AA0

CPU 1513R-1PN
SIMATIC S7-1500R, CPU 1513R-1PN, central processing unit with 300 KB work memory for program and 1.5 MB for data, 1st interface: PROFINET RT with 2-port switch
+MEMORY CARD 12MB (6ES7954-8LE03-0AAQ)

6ES7513-1RL0O0-0ABO +

CPU 1513R-1PN
SIMATIC S7-1500R, CPU 1513R-1PN, central processing unit with 300 KB work memory for program and 1.5 MB for data, 1st interface: PROFINET RT with 2-port switch

CPU_B 6ES7954-8LE03-0AA0 +MEMORY CARD 12MB (6ES7954-8LE03-0AAQ)
SCALANCE XB205-3 manageable Layer 2 IE Switch 5x porte RJ45 da 10/100 Mbit/s 3x porta MM FO SC 1x porta di console, LED di diagnostica, ridondante alimentazione di tensione;
SWITCH 6GK5205-3BD00-2AB2 certificato IEC 62443-4-2

PN/PN Coupler |6ES7158-3AD10-0XA0

6ES7155-6AU01-0CNO +
SLOT 0 6ES7193-6AR00-0AA0

SIMATIC PN/PN Coupler for deterministic data exchange between max.4 PN-Controller per subnet, also from subnet to subnet, PROFIsafe data exchange, I/O-, MSI-, MSO- and data record
communication, redundant power supply

RACK I/O

ET 200SP, IM155-6PN/2 HF

SIMATIC ET 200SP, PROFINET, 2-port interface module IM 155-6PN/2 High Feature(6ES7155-6AU01-0CNO), 1 slot for BusAdapter, max. 64 1/0 modules and 16 ET 200AL modules, S2
redundancy, multi-hotswap, 0.25 ms, isochronous mode, optional PN strain relief, including server module (6ES7193-6PA00-0AAQ)

+ BusAdapter BA 2xRJ45 (6ES7193-6AR00-0AA0)

6ES7131-6BF01-0AAO
SLOT 1 + 6ES7193-6BP00-0DA0

ET 200SP, DI 8x 24V DC Basic, PU
SIMATIC ET 200SP, Digital input module, DI 8x 24V DC Basic, type 2 (IEC 61131), sink input, (PNP, P-reading) (6ES7131-6BF01-0AAQ)
and BaseUnit BU15-P16+A0+2D, BU type AQ, push-in terminals, without aux. terminals, new load group (6ES7193-6BP00-0DAO )

6ES7131-6BF01-0AAQ
SLOT 2 +6ES7193-6BP00-0BAO

ET 200SP, DI 8x 24V DC Basic, PU
SIMATIC ET 200SP, Digital input module, DI 8x 24V DC Basic, type 2 (IEC 61131), sink input, (PNP, P-reading) (6ES7131-6BF01-0AAQ)
BaseUnit BU15-P16+A0+2B, BU type A0, Push-in terminals, without AUX terminals, load group bridged to the left (6ES7193-6BP00-0BAQ)

6ES7131-6BF01-0AAQ
SLOT 3 +6ES7193-6BP00-0BAO

ET 200SP, DI 8x 24V DC Basic, PU
SIMATIC ET 200SP, Digital input module, DI 8x 24V DC Basic, type 2 (IEC 61131), sink input, (PNP, P-reading) (6ES7131-6BF01-0AA0)
BaseUnit BU15-P16+A0+2B, BU type A0, Push-in terminals, without AUX terminals, load group bridged to the left (6ES7193-6BP00-0BAO)

6ES7131-6BF01-0AAQ
SLOT 4 +6ES7193-6BP00-0BAO

ET 200SP, DI 8x 24V DC Basic, PU
SIMATIC ET 200SP, Digital input module, DI 8x 24V DC Basic, type 2 (IEC 61131), sink input, (PNP, P-reading) (6ES7131-6BF01-0AAQ)
BaseUnit BU15-P16+A0+2B, BU type A0, Push-in terminals, without AUX terminals, load group bridged to the left (6ES7193-6BP00-0BAQ)

6ES7132-6BF01-0AAQ
SLOT 5 + 6ES7193-6BP00-0DA0

ET 200SP, DQ 8x 24V DC/0,5A Basic, PU
SIMATIC ET 200SP, Digital output module, DQ 8x 24V DC/0,5A Basic, Source output (PNP,P-switching) (6ES7132-6BF01-0AAQ)
and BaseUnit BU15-P16+A0+2D, BU type AQ, push-in terminals, without aux. terminals, new load group (6ES7193-6BP00-0DAO )

6ES7132-6BF01-0AA0
SLOT 6 +6ES7193-6BP00-0BAO

ET 200SP, DQ 8x 24V DC/0,5A Basic, PU
SIMATIC ET 200SP, Digital output module, DQ 8x 24V DC/0,5A Basic, Source output (PNP,P-switching) (6ES7132-6BF01-0AAQ)
BaseUnit BU15-P16+A0+2B, BU type A0, Push-in terminals, without AUX terminals, load group bridged to the left (6ES7193-6BP00-0BAQ)

6ES7132-6BF01-0AAQ
SLOT 7 +6ES7193-6BP00-0BAO

ET 200SP, DQ 8x 24V DC/0,5A Basic, PU
SIMATIC ET 200SP, Digital output module, DQ 8x 24V DC/0,5A Basic, Source output (PNP,P-switching) (6ES7132-6BF01-0AAQ)
BaseUnit BU15-P16+A0+2B, BU type A0, Push-in terminals, without AUX terminals, load group bridged to the left (6ES7193-6BP00-0BAO)

6ES7134-6GD01-0BA1
SLOT 8 +6ES7193-6BP00-0DA0

ET 200SP, Al 4XI 2-/4-Wire ST, PU 1
SIMATIC ET 200SP, ANALOG INPUT MODULE, Al 4XI 2-/4-WIRE STANDARD (6ES7134-6GD01-0BA1)
and BaseUnit BU15-P16+A0+2D, BU type A0, push-in terminals, without aux. terminals, new load group (6ES7193-6BP00-0DAO )

6ES7134-6GD01-0BA1
SLOT 9 +6ES7193-6BP00-0BAO

ET 200SP, Al 4XI 2-/4-Wire ST, PU 1
SIMATIC ET 200SP, ANALOG INPUT MODULE, Al 4XI 2-/4-WIRE STANDARD (6ES7134-6GD01-0BA1)
BaseUnit BU15-P16+A0+2B, BU type A0, Push-in terminals, without AUX terminals, load group bridged to the left (6ES7193-6BP00-0BAO)

SLOT 10 /

Modulo Server (Incluso nella 6ES7155-6AU01-0CNO - Slot 0)

{PoOuers up Your eroJdeccs

NR IP ADDRESS

Note: Base unit connection for each I/O Card has been indicated in I/O List sheet.

NETWORK ARCHITECTURE

COMMENT

192.168.9.1 / 255.255.255.0

REDUNDANCY CPUs SYSTEM ADDRESS

192.168.9.2 / 255.255.255.0

PLC 1 ADDRESS

192.168.9.3 / 255.255.255.0

PLC 2 ADDRESS

192.168.9.4 / 255.255.255.0

SWITCH ADDRESS

192.168.9.5 / 255.255.255.0

INTERFACE MODULE ADDRESS (I/0 RACK)

192.168.9.6 / 255.255.255.0

COUPLER ADDRESS (IN THE RING)

Nojun|B|wWIN|F-

192.168.9.7 / 255.255.255.0

COUPLER ADDRESS( NOT IN THE RING)

NOTE:

THIS PROFINET CABLE IS NOT IN
COES SCOPE OF SUPPLY

CUSTOMER'S

PROFINET
NETWORK

/O RACK

R0




N2 A-64000 (PSA LOCAL PANEL)

‘ Pecuens us sour Prosects CPU RACK
CPU_1 CPU 1513R-1PN 6ES7513-1RL0O0-0ABO
CPU_2 CPU 1513R-1PN 6ES7513-1RL0O0-0ABO

O RA
RACK F1SLOTO ET 200SP, IM155-6PN/2 HF 6ES7155-6AU01-0CNO
RACK F1SLOT 1 INPUT MODULE: DI 8x 24V DC Basic 6ES7131-6BF01-0AAO0 BASE UNIT: 6ES7193-6BP00-0DA0 (WHITE type +A0, BU15-P16+A0+2D)
RACKF1SLOT1INO %10.0 VALVE 64-XV-051 OPEN LIMIT SWITCH 64-ZSH-051
RACKF1SLOT1IN1 %10.1 VALVE 64-XV-051 CLOSED LIMIT SWITCH 64-ZSL-051
RACKF1SLOT1IN2 %10.2 VALVE 64-XV-052 OPEN LIMIT SWITCH 64-ZSH-052
RACKF1SLOT1IN3 %10.3 VALVE 64-XV-052 CLOSED LIMIT SWITCH 64-2SL-052
RACKF1SLOT1IN 4 %10.4 VALVE 64-XV-053 OPEN LIMIT SWITCH 64-ZSH-053
RACKF1SLOT1INS %10.5 VALVE 64-XV-053 CLOSED LIMIT SWITCH 64-75L-053
RACKF1SLOT1ING6 %10.6 VALVE 64-XV-054 OPEN LIMIT SWITCH 64-ZSH-054
RACKF1SLOT1IN7 %10.7 VALVE 64-XV-054 CLOSED LIMIT SWITCH 64-75L-054
RACK F1 SLOT 2 INPUT MODULE: DI 8x 24V DC Basic 6ES7131-6BF01-0AAO0 BASE UNIT: 6ES7193-6BP00-0BAO (BLACK, type AO, BU15-P16+A0+2B)
RACKF1SLOT2INO %11.0 VALVE 64-XV-055 OPEN LIMIT SWITCH 64-ZSH-055
RACKF1SLOT2IN1 %I1.1 VALVE 64-XV-055 CLOSED LIMIT SWITCH 64-ZSL-055
RACK F1SLOT 2IN 2 %11.2 VALVE 64-XV-056 OPEN LIMIT SWITCH 64-2SH-056
RACKF1SLOT2IN 3 %l1.3 VALVE 64-XV-056 CLOSED LIMIT SWITCH 64-2SL-056
RACK F1SLOT 2IN 4 %l1.4 VALVE 64-XV-057 OPEN LIMIT SWITCH 64-2SH-057
RACKF1SLOT2INS5 %l1.5 VALVE 64-XV-057 CLOSED LIMIT SWITCH 64-2SL-057
RACKF1SLOT2IN6 %l1.6 VALVE 64-XV-058 OPEN LIMIT SWITCH 64-ZSH-058
RACKF1SLOT2IN7 %l1.7 VALVE 64-XV-058 CLOSED LIMIT SWITCH 64-Z5L-058
RACK F1 SLOT 3 INPUT MODULE: DI 8x 24V DC Basic 6ES7131-6BF01-0AAO0 BASE UNIT: 6ES7193-6BP00-0BAO (BLACK, type AO, BU15-P16+A0+2B)
RACKF1SLOT3INO %12.0 VALVE 64-XV-059 OPEN LIMIT SWITCH 64-ZSH-059
RACKF1SLOT3IN1 %12.1 VALVE 64-XV-059 CLOSED LIMIT SWITCH 64-ZSL-059
RACK F1SLOT3IN 2 %12.2 INTERNAL CABINET THERMOSTAT 64-TH-001
RACK F1SLOT3IN 3 %l12.3 LOCAL START PUSH BUTTON 64-HS-001
RACK F1SLOT 3 IN 4 %l12.4 LOCAL STOP PUSH BUTTON 64-HS-002
RACK F1SLOT3IN5 %l12.5 LOCAL ALARM RESET 64-HS-003
RACK F1SLOT 3 IN 6 %12.6 LOCAL REMOTE SELECTOR STATUS 64-HS-004

This standard signal is only an indication of cumulative critical alarms: 64-XS-001

RACK F1SLOT 3IN 7 %l2.7 SHUTDOWN ALARM FROM SIS - INDICATION ONLY (0=FAULT) 64-ESD-001 (processed by SIL 2 Relay) & Emergency pushbutton on 63-LP-001
RACK F1 SLOT 4 INPUT MODULE: DI 8x 24V DC Basic 6ES7131-6BF01-0AA0 BASE UNIT: 6ES7193-6BP00-0BAO (BLACK, type AO, BU15-P16+A0+2B)
RACK F1SLOT4INO %13.0 VALVE 64-XV-060 OPEN LIMIT SWITCH 64-ZSH-060
RACK F1SLOT4IN 1 %I3.1 VALVE 64-XV-060 CLOSED LIMIT SWITCH 64-Z5L-060
RACK F1 SLOT 4 IN 2 %l13.2 VALVE 64-XV-061 OPEN LIMIT SWITCH 64-ZSH-061
RACK F1SLOT4IN 3 %l13.3 VALVE 64-XV-061 CLOSED LIMIT SWITCH 64-75L-061
RACK F1SLOT 4 IN 4 %l13.4 SPARE
RACK F1SLOT4IN 5 %I3.5 SPARE
RACK F1SLOT 4 IN 6 %l13.6 SPARE
RACK F1SLOT 4 IN 7 %l13.7 SPARE
RACK F1 SLOT 5 OUTPUT MODULE: DQ 8x 24V DC/0,5A 6ES7132-6BF01-0AA0 BASE UNIT: 6ES7193-6BP00-0DA0 (WHITE type +A0, BU15-P16+A0+2D)
RACK F1SLOT50UT O %Q0.0 VALVE 64-XV-051 COMMAND 64-XV-051
RACK F1SLOT50UT 1 %Q0.1 VALVE 64-XV-052 COMMAND 64-XV-052
RACK F1 SLOT 5 OUT 2 %Q0.2 VALVE 64-XV-053 COMMAND 64-XV-053
RACK F1 SLOT 5 OUT 3 %Q0.3 VALVE 64-XV-054 COMMAND 64-XV-054
RACK F1 SLOT 5 OUT 4 %Q0.4 VALVE 64-XV-055 COMMAND 64-XV-055
RACK F1 SLOT 5 OUT 5 %Q0.5 VALVE 64-XV-056 COMMAND 64-XV-056
RACK F1 SLOT 5 0UT 6 %Q0.6 VALVE 64-XV-057 COMMAND 64-XV-057
RACK F1SLOT 5 0UT 7 %Q0.7 VALVE 64-XV-058 COMMAND 64-XV-058
RACK F1 SLOT 6 OUTPUT MODULE: DQ 8x 24V DC/0,5A 6ES7132-6BF01-0AA0 BASE UNIT: 6ES7193-6BP00-0BAO (BLACK, type AO, BU15-P16+A0+2B)
RACK F1 SLOT 6 OUT O %Q1.0 VALVE 64 XV-059 COMMAND 64-XV-059
RACK F1SLOT 6 OUT 1 %Q1.1 SPARE
RACK F1 SLOT 6 OUT 2 %Q1.2 RUNNING SYSTEM LAMP 64-XL-003
RACK F1 SLOT 6 OUT 3 %Q1.3 GENERAL ALARM SYSTEM LAMP 64-XA-001
RACK F1 SLOT 6 OUT 4 %Q1.4 NITROGEN GENERATOR RUNNING (TO DCS) 64-XL-003-DCS
RACK F1 SLOT 6 OUT 5 %Q1.5 NITROGEN GENERATOR ALARM (TO DCS) 64-XA-001-DCS
RACK F1 SLOT 6 OUT 6 %Q1.6 VALVE 64 XV-060 COMMAND 64-XV-060
RACK F1 SLOT 6 OUT 7 %Q1.7 VALVE 64 XV-061 COMMAND 64-XV-061
RACK F1 SLOT 7 OUTPUT MODULE: DQ 8x 24V DC/0,5A 6ES7132-6BF01-0AA0 BASE UNIT: 6ES7193-6BP00-0BAO (BLACK, type AO, BU15-P16+A0+2B)
RACK F1SLOT 7 OUT O %Q2.0 SPARE
RACK F1SLOT 7 OUT 1 %Q2.1 RESET PB FORCE THE OUTPUT SIGNAL 64-XA-003 TO 1 FOR 5 SECOND RESET_FORCED
RACK F1 SLOT 7 OUT 2 %Q2.2 SPARE
RACK F1 SLOT 7 OUT 3 %Q2.3 SPARE
RACK F1 SLOT 7 OUT 4 %Q2.4 SPARE
RACK F1 SLOT 7 OUT 5 %Q2.5 SPARE
RACK F1 SLOT 7 OUT 6 %Q2.6 SPARE
RACK F1 SLOT 7 OUT 7 %Q2.7 SPARE
RACK F1SLOT 8 AN. INPUT MODULE: Al 4xI 2/4 wire 4-20mA 6ES7134-6GD01-0BA1 BASE UNIT: 6ES7193-6BP00-0DA0 (WHITE type +A0, BU15-P16+A0+2D)
RACK F1SLOT8 A.IN.O %IW4 INLET PRESSUTE TRANSMITTER 64-PT-051
RACK F1SLOT 8 A.IN. 1 %IW6 TOWER 1 PRESSURE TRANSMITTER 64-PT-052
RACK F1SLOT 8 A. IN. 2 %IW8 TOWER 2 PRESSURE TRANSMITTER 64-PT-053
RACK F1SLOT 8 A.IN. 3 %IW10 OUTLET B PRESSURE TRANSMITTER 64-PT-057
RACK F1SLOT 9 AN. INPUT MODULE: Al 4xI 2/4 wire 4-20mA 6ES7134-6GD01-0BA1 BASE UNIT: 6ES7193-6BP00-0BAO (BLACK, type AO, BU15-P16+A0+2B)
RACK F1SLOT9 A.IN.O %IW12 PRESSURE TRANSMITTER INSTRUMENT AIR RECIEVER 64-PT-059
RACK F1SLOT 9 A. IN. 1 %IW14 DIFFERENTIAL PRESSURE TRANSMITTER OUTLET FILTERS 64-PDIT-056
RACK F1SLOT9 A. IN. 2 %IW16 OXYGEN TRANSMITTER 64-AT-051
RACK F1SLOT9 A.IN. 3 %IW18 SPARE
RACK 1 SLOT 9 SERVER MODULE 6ES7193-6PA00-0AAO




PROFINET SIGNALS TABLE

N. Bl DESCRIPTION MEANING SCALING| OFFSET]|
0 RED_FAIL REDUNDANCY CPU FAILURE 0=ALARM, 1=0K R
1 BOOL CPU_SWITCH PRIMARY CPU SWITCH 0=ALARM, K R
2 BOOL IM_ERR IM ERROR 0=ALARM, 1=0K R
1000 3 BOOL PNPN_ERR PNPN COUPLER ERROR 0=ALARM, 1=0K R
4 BOOL NET_ERR NETWORK PN/IE_1 ERROR 0=ALARM, 1=0K R
5 BOOL SPARE R
6 BOOL SPARE R
7 BOOL R
0 BOOL FILTER_1-H DIFFERENTIAL PRESSURE EXCEEDED FOR AFTER FILTER 1 - ALARM 0=ALARM, 1=0K R
1 BOOL FILTER 2-H DIFFERENTIAL PRESSURE EXCEEDED FOR AFTER FILTER 2 - ALARM 0=ALARM, 1=0K R
2 BOOL FILTERS-H DIFFERENTIIAL PRESSURE EXCEEDED FOR BOTH AFTER FILTER 0=ALARM, 1=0K R
1001 3 BOOL SPARE R
4 BOOL STOP_REQUEST STOP TAKEN WAITING UNTIL THE END OF PHASE 5 1= IN PROGRESS 0 = DONE R
5 BOOL SPARE R
6 BOOL SPARE R
7 BOOL SPARE R
0 BOOL SPARE R
1 BOOL SPARE R
2 BOOL SPARE R
1002 3 BOOL SPARE R
4 BOOL SPARE R
5 BOOL SPARE R
6 BOOL SPARE R
7 BOOL SPARE R
0 BOOL 64-TH-001-H INTERNAL CABINET THERMOSTAT - ALARM 0=ALARM, 1=0K R
1 BOOL SPARE R
2 BOOL SPARE R
1003 3 BOOL SPARE R
4 BOOL SPARE R
5 BOOL SPARE R
6 BOOL SPARE R
7 BOOL SPARE R
0 BOOL 64-XY-051-H VALVE 64-XY-051 ALARM 0=ALARM, 1=0K R
1 BOOL 64-XY-052-H VALVE 64-XY-052 ALARM 0=ALARM, R
2 BOOL 64-XY-053-H VALVE 64-XY-053 ALARM 0=ALARM, R
1004 3 BOOL 64-XY-054-H VALVE 64-XY-054 ALARM 0=ALARM, R
4 BOOL 64-XY-055-H VALVE 64-XY-055 ALARM 0=ALARM, R
5 BOOL 64-XY-056-H VALVE 64-XY-056 ALARM 0=ALARM, R
6 BOOL 64-XY-057-H VALVE 64-XY-057 ALARM 0=ALARM, R
7 BOOL 64-XY-058-H VALVE 64-XY-058 ALARM 0=ALARM, R
0 BOOL 64-XY-059-H VALVE 64-XY-059 ALARM 0=ALARM, R
1 BOOL 64-XY-060-H VALVE 64-XY-060 ALARM 0=ALARM, R
2 BOOL 64-XY-061-H VALVE 64-XY-061 ALARM 0=ALARM, R
1005 3 BOOL SPARE R
4 BOOL SPARE R
5 BOOL SPARE R
6 BOOL SPARE R
7 BOOL SPARE R
[ BOOL SPARE R
1 BOOL SPARE R
2 BOOL SPARE R
1006 3 BOOL SPARE R
4 BOOL SPARE R
5 BOOL SPARE R
6 BOOL SPARE R
7 BOOL SPARE R
[ BOOL 64-PT-051-LL INLET PRESSURE TRANSMITTER - LOW LOW ALARM (L) 0=ALARM, R
1 BOOL 64-PT-051-L INLET PRESSURE TRANSMITTER - LOW ALARM (L) 0=ALARM, R
2 BOOL 64-PT-051-H INLET PRESSURE TRANSMITTER - HIGH ALARM (H) 0=ALARM, R
1007 3 BOOL 64-PT-051-HH INLET PRESSURE TRANSMITTER - HIGH HIGH ALARM (HH) 0=ALARM, R
4 BOOL 64-PT-052-LL TOWER 1 PRESSURE TRANSMITTER - LOW LOW ALARM (LL) 0=ALARM, R
5 BOOL 64-PT-052-L TOWER 1 PRESSURE TRANSMITTER - LOW ALARM (L) 0=ALARM, R
6 BOOL 64-PT-052-H TOWER 1 PRESSURE TRANSMITTER - HIGH ALARM (H) 0=ALARM, R
7 BOOL 64-PT-052-HH TOWER 1 PRESSURE TRANSMITTER - HIGH HIGH ALARM (HH) 0=ALARM, R
[ BOOL 64-PT-053-LL TOWER 2 PRESSURE TRANSMITTER - LOW LOW ALARM (LL) 0=ALARM, R
1 BOOL 64-PT-053-L TOWER 2 PRESSURE TRANSMITTER - LOW ALARM (L) 0=ALARM, R
2 BOOL 64-PT-053-H TOWER 2 PRESSURE TRANSMITTER - HIGH ALARM (H) 0=ALARM, R
1008 3 BOOL 64-PT-053-HH TOWER 2 PRESSURE TRANSMITTER - HIGH HIGH ALARM (HH) 0=ALARM, R
4 BOOL 64-PT-057-LL OUTLET B PRESSURE TRANSMITTER - LOW LOW ALARM (LL) 0=ALARM, R
5 BOOL 64-PT-057-L OUTLET B PRESSURE TRANSMITTER - LOW ALARM (L) 0=ALARM, R
6 BOOL 64-PT-057-H OUTLET B PRESSURE TRANSMITTER - HIGH ALARM (H) 0=ALARM, R
7 BOOL 64-PT-057-HH OUTLET B PRESSURE TRANSMITTER - HIGH HIGH ALARM (HH) 0=ALARM, R
[ BOOL 64-PT-059-LL PRESSURE TRANSMITTER INSTRUMENT AIR RECIEVER - LOW LOW ALARM (LL) 0=ALARM, R
1 BOOL 64-PT-059-L PRESSURE TRANSMITTER INSTRUMENT AIR RECIEVER - LOW ALARM (L) 0=ALARM, R
2 BOOL 64-PT-059-H PRESSURE TRANSMITTER INSTRUMENT AIR RECIEVER - HIGH ALARM (H) 0=ALARM, R
1009 3 BOOL 64-PT-059-HH PRESSURE TRANSMITTER INSTRUMENT AIR RECIEVER - HIGH HIGH ALARM (HH) 0=ALARM, R
4 BOOL 64-PDIT-056-LL DIFFERENTIAL PRESSURE TRANSMITTER OUTLET FILTERS - LOW LOW ALARM (LL) 0=ALARM, R
5 BOOL 64-PDIT-056-L DIFFERENTIAL PRESSURE TRANSMITTER OUTLET FILTERS - LOW ALARM (L) 0=ALARM, R
6 BOOL 64-PDIT-056-H DIFFERENTIAL PRESSURE TRANSMITTER OUTLET FILTERS - HIGH ALARM (H) 0=ALARM, R
7 BOOL 64-PDIT-056-HH DIFFERENTIAL PRESSURE TRANSMITTER OUTLET FILTERS - HIGH HIGH ALARM (HH) 0=ALARM, R
0 BOOL 64-AT-051-LL OXYGEN TRANSMITTER - LOW LOW ALARM (LL) 0=ALARM, R
1 BOOL 64-AT-051-L OXYGEN TRANSMITTER - LOW ALARM (L) 0=ALARM, R
2 BOOL 64-AT-051-H OXYGEN TRANSMITTER - HIGH ALARM (H) 0=ALARM, R
1010 3 BOOL 64-AT-051-HH OXYGEN TRANSMITTER - HIGH HIGH ALARM (HH) 0=ALARM, 1=0K R
4 BOOL SPARE R
5 BOOL SPARE R
6 BOOL SPARE R
7 BOOL SPARE R
0 BOOL 64-PT-051-BADPV. INLET PRESSURE TRANSMITTER - BAD PROCESS VALUE 0=ALARM, 1=0K R
1 BOOL 64-PT-052-BADPV TOWER 1 PRESSURE TRANSMITTER - BAD PROCESS VALUE 0=ALARM, R
2 BOOL 64-PT-053-BADPV. TOWER 2 PRESSURE TRANSMITTER - BAD PROCESS VALUE 0=ALARM, R
1011 3 BOOL 64-PT-057-BADPV OUTLET B PRESSURE TRANSMITTER - BAD PROCESS VALUE 0=ALARM, R
4 BOOL 64-PT-059-BADPV. PRESSURE TRANSMITTER INSTRUMENT AIR RECIEVER - BAD PROCESS VALUE 0=ALARM, 1=0K R
5 BOOL 64-PDIT-056-BADPV. DIFFERENTIAL PRESSURE TRANSMITTER OUTLET FILTERS - BAD PROCESS VALUE 0=ALARM, 1=0K R
6 BOOL 64-AT-051-BADPV OXYGEN TRANSMITTER - BAD PROCESS VALUE 0=ALARM, 1=0K R
7 BOOL SPARE R
0 BOOL 64-ESD-S1S-001-H PLANT SHUTDOWN ALARM (SIS) 0=SHUTDOWN ALARM, 1=0K R
1 BOOL 64-ALARM-PLANT PLANT GENERAL ALARM 0=CUMULATIVE STANDARD ALARM, 1=0K R
2 BOOL 64-PLANT-READY PLANT READY. 0=NOT READY, 1=READY TO START R
1012 3 BOOL 64-PLANT-RUNNING PLANT RUNNING 0=STOPPED, 1=RUNNING R
4 BOOL 64-PLANT-LOCA-REM PLANT IN REMOTE MODE 0=LOCAL (PLC), 1=REMOTE (DCS) R
5 BOOL SPARE R
6 BOOL SPARE R
7 BOOL SPARE R
0 BOOL 64-XY-051-DCS VALVE 64-XY-051 COMMAND COMMAND R
1 BOOL 64-XY-052-DCS VALVE 64-XY-052 COMMAND R
2 BOOL 64-XY-053-DCS VALVE 64-XY-053 COMMAND R
1013 3 BOOL 64-XY-054-DCS VALVE 64-XY-054 COMMAND R
4 BOOL 64-XY-055-DCS VALVE 64-XY-055 COMMAND R
S BOOL 64-XY-056-DCS VALVE 64-XY-056 COMMAND R
6 BOOL 64-XY-057-DCS VALVE 64-XY-057 COMMAND R
7 BOOL 64-XY-058-DCS VALVE 64-XY-058 COMMAND R
0 BOOL 64-XY-059-DCS VALVE 64-XY-059 COMMAND R
1 BOOL 64-XY-060-DCS VALVE 64-XY-060 COMMAND R
2 BOOL 64-XY-061-DCS VALVE 64-XY-061 COMMAND 1= COMMAND R
1014 3 BOOL SPARE R
4 BOOL SPARE R
B BOOL SPARE R
6 BOOL SPARE R
7 BOOL SPARE R
0 BOOL 64-ZSH-051 VALVE 64-XY-051 OPEN 1=0PEN R
1 BOOL 64-75L-051 VALVE 64-XY-051 CLOSED LOSED R
2 BOOL 64-ZSH-052 VALVE 64-XY-052 OPEN 1=0PEN R
105 3 BOOL 64-751-052 VALVE 64-XY-052 CLOSED 1=CLOSED R




4__[sooL 64-25H-053 VALVE 64-XY-053 OPEN OPEN R
5 [sooL 6425053 VALVE 64-XY-053 CLOSED = CLOSED R
6 |sooL 64-25H-054 VALVE 64-XY-054 OPEN PEN R
7 [sooL 64251054 VALVE 64-XY-054 CLOSED 1= CLOSED R
0 [sooL 64-25H-055 VALVE 64-XY-055 OPEN PEN R
1 [BooL 6425055 VALVE 64-XY-055 CLOSED CLOSED R
2 |sooL 64-25H-056 VALVE 64-XY-056 OPEN PEN R
1016 3 [sooL 64251056 VALVE 64-XY-056 CLOSED CLOSED R
4__|sooL 64-25H-057 VALVE 64-XY-057 OPEN OPEN R
5 [sooL 6425057 VALVE 64-XY-057 CLOSED LOSED R
6 |sooL 64-25H-058 VALVE 64-XY-058 OPEN 1= OPEN R
7 [sooL 64251058 VALVE 64-XY-058 CLOSED LOSED R
0 [sooL 64-25H-059 VALVE 64-XY-059 OPEN 1= OPEN R
1 [BooL 6425059 VALVE 64-XY-059 CLOSED LOSED R
2 |sooL 64-25H-060 VALVE 64-XY-060 OPEN OPEN R
1017 3 [sooL 64251060 VALVE 64-XY-060 CLOSED LOSED R
4__|sooL 64-25H-061 VALVE 64-XY-061 OPEN PEN R
5 [sooL 6425061 VALVE 64-XY-061 CLOSED = CLOSED R
6 |sooL SPARE R
7 [sooL SPARE R

1018 /___|REAL(EEE754)  [64-PT-051-PV. INLET PRESSURE TRANSMITTER - PROCESS VALUE range 0..16 barg R
1022 /__ |REAL(IEEE 754)  |64-PT-052PV TOWER 1 PRESSURE TRANSMITTER - PROCESS VALUE range 0..16 barg R
1026 /__|REAL(IEEE 754) _ |64-PT-053-PV TOWER 2 PRESSURE TRANSMITTER - PROCESS VALUE 16 barg R
1030 /__ |REAL(IEEE 754)  |64-PT-057-PV OUTLET B PRESSURE TRANSMITTER - PROCESS VALUE .16 barg. R
1034 /___|REAL(IEEE 754) _|64-PT-059-PV PRESSURE TRANSMITTER INSTRUMENT AIR RECIEVER - PROCESS VALUE 16 barg R
1038 /__|REAL(IEEE 754) _ |64-PDIT-056-PV DIFFERENTIAL PRESSURE TRANSMITTER OUTLET FILTERS - PROCESS VALUE range 0.1 barg R
1042 /__|REAL (IEEE 754) _|64-AT-051-PV. OXYGEN TRANSMITTER - PROCESS VALUE range 0..100% R
R
1050 /___|REAL (IEEE 754) SPARE - REAL PARAMETER 001 R
1054 /__|REAL (IEEE 754) SPARE - REAL PARAMETER 002 R
1058 /___|REAL (IEEE 754) SPARE - REAL PARAMETER 003 R
1062 /__|REAL (IEEE 754) SPARE - REAL PARAMETER 004 R
1066 /___|REAL (IEEE 754) SPARE - REAL PARAMETER 005 R
1070 /__|REAL (IEEE 754) SPARE - REAL PARAMETER 006 R
1074 /___|REAL (IEEE 754) SPARE - REAL PARAMETER 007 R
1078 /__|REAL (IEEE 754) SPARE - REAL PARAMETER 008 R
1082 /___|REAL (IEEE 754) SPARE - REAL PARAMETER 009 R
1086 /__|REAL (IEEE 754) SPARE - REAL PARAMETER 010 R
1090 /_ |iNT FILTER IN_USE INFORMATION ABOUT WHICH AFTER FILTER HAS MASTER ROLE 1=FILTERA; 2= FILTER B R
1092 / INT CURRENT_PHASE INFORMATION ABOUT CURRENT PHASE 0= READYTO START ; 1= A: GEN, B: DEP;  2=£Q;3 R

- DEP, B: GEN ; 4= EQ

1094 /__|INT SPARE - INTEGER PARAMETER 001 R
R
1098 /__|[INT SPARE - INTEGER PARAMETER 002 R
1100 /[Nt SPARE - INTEGER PARAMETER 003 R
1102 /__|INT SPARE - INTEGER PARAMETER 004 R
1104 /[Nt SPARE - INTEGER PARAMETER 005 R
1106 /__|INT SPARE - INTEGER PARAMETER 006 R
1108 /[Nt SPARE - INTEGER PARAMETER 007 R
1110 /___|TIME (DINT) SPARE - TIME PARAMETER 001 R
1114 /___|TIvE (DINT) SPARE - TIME PARAMETER 002 R
1118 /___|TIME (DINT) SPARE - TIME PARAMETER 003 R
1122 /___|TIvE (DINT) SPARE - TIME PARAMETER 004 R
1126 /___|TIME (DINT) SPARE - TIME PARAMETER 005 R
1130 /___|TIME (DINT) SPARE - TIME PARAMETER 006 R
1134 /___|TIME (DINT) SPARE - TIME PARAMETER 007 R
1138 /__|TIME (DINT) SPARE - TIME PARAMETER 008 R
1142 /___|TIME (DINT) SPARE - TIME PARAMETER 009 R
1146 /___|TIVE (DINT) SPARE - TIME PARAMETER 010 R




N2 A-64000

DATA TYPE

TAG

PROFINET SIGNALS TABLE

DESCRIPTION

MEANING

SCALING

OFFSET|

READ/WRITE

0 BOOL 64-START-PLANT-CMD REMOTE START COMMAND 1= START (PULSE 1 sec) w REMOTE COMMANDS
1 BOOL 64-STOP-PLANT-CMD REMOTE STOP COMMAND 0= STOP (PULSE 1 sec) w
2 BOOL SPARE w
3 BOOL 64-ACK-ALARM REMOTE ALARMS ACKNOWLEDGE 1= ACK (PULSE 1 sec) w
4 BOOL CHANGE_FILTER CHANGE WORKING FILTER = CHANGE ( PULSE 1 SEC) w
s BOOL WATCHDOG_BIT WATCHDOG TO CHECK CONNECTION STATUS WITH DCS 1= ALWAYS AS OK CONDITION 0= FAULT w
6 BOOL SPARE w
1150 |7 BOOL SPARE w
0 BOOL SPARE w
1 BOOL SPARE w
2 BOOL SPARE w
3 BOOL SPARE w
4 BOOL SPARE w
5 BOOL SPARE w
6 BOOL SPARE w
1151 |7 BOOL SPARE w
1152 |/ REAL (IEEE 754) SPARE - REAL PARAMETER 001
1156 |/ REAL (IEEE 754) SPARE - REAL PARAMETER 002 w
1160 |/ REAL (IEEE 754) SPARE - REAL PARAMETER 003 w
1164 |/ REAL (IEEE 754) SPARE - REAL PARAMETER 004 w
1168 |/ REAL (IEEE 754) SPARE - REAL PARAMETER 005 w
1172 |/ REAL (IEEE 754) SPARE - REAL PARAMETER 006 w
1176 |/ REAL (IEEE 754) SPARE - REAL PARAMETER 007 w
1180 |/ REAL (IEEE 754) SPARE - REAL PARAMETER 008 w
1184 |/ REAL (IEEE 754) SPARE - REAL PARAMETER 009 w
1188 |/ REAL (IEEE 754) SPARE - REAL PARAMETER 010 w
1192 |/ INT SPARE - INTEGER PARAMETER 001 w
1194 |/ INT SPARE - INTEGER PARAMETER 002 w
1196 |/ INT SPARE - INTEGER PARAMETER 003 w
1198 |/ INT SPARE - INTEGER PARAMETER 004 w
1200 |/ INT SPARE - INTEGER PARAMETER 005 w
1202 |/ INT SPARE - INTEGER PARAMETER 006 w
1204 |/ INT SPARE - INTEGER PARAMETER 007 w
1206 |/ INT SPARE - INTEGER PARAMETER 008 w
1208 |/ INT SPARE - INTEGER PARAMETER 009 w
1210 |/ INT SPARE - INTEGER PARAMETER 010 w
1212 |/ TIME (DINT) PHASE_TIME_1 SET PHASE 1 DURATION [ms] can't be lower than 50 seconds w
1216 |/ TIME (DINT) PHASE_TIME_2 SET PHASE 2 DURATION [ms] can't be lower than 10 seconds w
1220 |/ TIME (DINT) PHASE_TIME_3 SET PHASE 3 DURATION [ms] can't be lower than 50 seconds w
1224 |/ TIME (DINT) PHASE_TIME_4 SET PHASE 4 DURATION [ms] can't be lower than 10 seconds w
1228 |/ TIME (DINT) SPARE - TIME PARAMETER 005 w
1232 |/ TIME (DINT) SPARE - TIME PARAMETER 006 w
1236 |/ TIME (DINT) SPARE - TIME PARAMETER 007 w
1240 |/ TIME (DINT) SPARE - TIME PARAMETER 008 w
1244 |/ TIME (DINT) SPARE - TIME PARAMETER 010 w
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ltem TAG SERVICE SIGNAL RANGE SET POINT NOTES
PressF”e 64-PT-051 PSAinlet pressure 4-20mA 0/ 16 barg 8 barg L ALARM
transmitter
PT- 8 barg L ALARM
Pressure Zj E$ 8?5 PSA tower pressure 4-20mA | 0/16barg
transmitter - 10 barg H ALARM
Pressure -
. 64-PT-057 PSA after filters outlet pressure | 4-20mA | 0/ 16 barg 7.5 barg L ALARM
transmitter
PressF”e 64-PT-059 N2 receiver pressure 4-20mA | 0/ 16 barg 7.5 barg L ALARM
transmitter
Differential pressure | 1 poyi1 g5 Post-filter pressure drop 4-20mA | 0/1bar 0.5 bar H ALARM
transmitter
3% H ALARM
Oxylge” 64-AT-051 Outlet O2 content 4-20mA 0/5%
analyzer 5% HH ALARM
Pressure 64-PI-054
gauge 64-PI-055 PSA tower pressure N/A 0/ 16 barg N/A
Pressure 64-P1-058 N2 receiver pressure N/A 0/16 barg N/A
gauge
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64-XY-052
64-XY-053
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Solenoid 64XY055 | preumatic on-off val
© el”o' 64-XY-056 neuma 'tc O?.'O valves | oavbe 0/9 barg N/A N/A
valve 64-XY-057 actuation
64-XY-058
64-XY-059
64-XY-060
64-XY-061
64-XV-051
64-XV-052
. 64-XV-053
Pneuma’luc on-off 64-X\-054 PSA todwers chan?.e—over N/A 0/9 barg N/A N/A
valve 64-XV-055 and regeneration
64-XV-056
64-XV-057
P”eu”v‘zlt'vfeon'Off 64-XV-058 N2 discharge N/A 0/9 barg N/A N/A
P”eu”;zlt'v‘;o""’ﬁ 64-XV-059 N2 discharge N/A 0/9 barg N/A N/A
Pneumatic on-off 64-XV-060 ,
valve 64-XV-061 Postfilters change-over N/A 0/9 barg N/A N/A
Pressure 64-PSV-001 PSA package
safety valves 64-PSV-002 overpressure protection N/A N/A 12 barg N/A
Pressure 64-PSV-003 N2 Receiver
safety valves 64-PSV-004 | Overpressure protection N/A N/A 12 barg N/A
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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
’ L:: QMW

Egmand aan Zee

Arralia QV:‘EZ

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
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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

This document identifies any electrical equipment to be fed with its main characteristics.

2.1 REFERENCES

Doc. No. Description
1724000428-PR-PID-00019 PACKAGE P&ID
1724000428-MAC-DS-00011 EQUIPMENT DATA SHEETS INCLUDING MOTORS, AIR

COMPRESSOR, DRYERS, ETC.

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

Table 2 - Definitions and Abbreviations
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3 CABLELIST
CABLE LIST
Rfevision Service | Cable Tag. Cable ID Section Colour Screenfed Type F'ire Flame Routing Cable lenght Cable gland Cablg gland
index External Internal Overal | Indivudual Resistant Retardant From To (meter) type size
0 ANS C-64PT051 | XLPE/OS/PVC/SWB/PVC-300V | circular 1x2x1mm?2 + shield Grey Black(+) White(-) X SWB Armored NO IEC 60332-3-22 64-PT-051 64-LP-001 TBA Double compression | I1SO M20x1,5
0 ANS C-64PT052 | XLPE/OS/PVC/SWB/PVC - 300V | circular 1x2x1mm?2 + shield Grey | Black(+) White(-) X SWB Armored NO IEC 60332-3-22 | 64-PT-052 | 64-LP-001 TBA Double compression | 1SO M20x1,5
0 ANS C-64PT053 | XLPE/OS/PVC/SWB/PVC-300V | circular 1x2x1mm?2 + shield Grey Black(+) White(-) X SWB Armored NO IEC 60332-3-22 64-PT-053 64-LP-001 TBA Double compression | ISO M20x1,5
0 ANS C-64PT057 XLPE/OS/PVC/SWB/PVC - 300V | circular 1x2x1mm?2 + shield Grey Black(+) White(-) X SWB Armored NO IEC 60332-3-22 64-PT-057 64-LP-001 TBA Double compression | 1ISO M20x1,5
0 ANS | C-64PDIT056 | XLPE/OS/PVC/SWB/PVC-300V | circular 1x2x1mm2 + shield Grey Black(+) White(-) X SWB Armored NO IEC 60332-3-22 | 64-PDIT-056 | 64-LP-001 TBA Double compression | 1ISO M20x1,5
0 ANS C-64AITO51 | XLPE/OS/PVC/SWB/PVC - 300V | circular 1x2x1mm?2 + shield Grey Black(+) White(-) X SWB Armored NO IEC 60332-3-22 | 64-AIT-051 | 64-LP-001 TBA Double compression | 1ISO M20x1,5
0 ANS * C-64PT059 | XLPE/OS/PVC/SWB/PVC -300V | circular 1x2x1mm2 + shield Grey Black(+) White(-) X SWB Armored NO IEC 60332-3-22 64-PT-059 64-LP-001 N.A. Double compression | 1ISO M20x1,5
0 ZS C-64ZSL051 | XLPE/OS/PVC/SWB/PVC - 300V | circular 1x2x1mm?2 + shield Grey Black(+) White(-) X SWB Armored NO IEC60332-3-22 | 64-ZSL-051 | 64-LP-001 TBA Double compression | I1SO M20x1,5
0 ZS C-64ZSH051 | XLPE/OS/PVC/SWB/PVC -300V | circular 1x2x1mm?2 + shield Grey Black(+) White(-) X SWB Armored NO IEC 60332-3-22 | 64-ZSH-051 | 64-LP-001 TBA Double compression | I1SO M20x1,5
0 ZS C-647SL052 | XLPE/OS/PVC/SWB/PVC - 300V | circular 1x2x1mm?2 + shield Grey | Black(+) White(-) X SWB Armored NO IEC 60332-3-22 | 64-ZSL-052 | 64-LP-001 TBA Double compression | 1SO M20x1,5
0 ZS C-64ZSH052 | XLPE/OS/PVC/SWB/PVC - 300V | circular 1x2x1mm?2 + shield Grey Black(+) White(-) X SWB Armored NO IEC 60332-3-22 | 64-ZSH-052 | 64-LP-001 TBA Double compression | I1SO M20x1,5
0 ZS C-64Z5L053 | XLPE/OS/PVC/SWB/PVC - 300V | circular 1x2x1mm2 + shield Grey Black(+) White(-) X SWB Armored NO IEC 60332-3-22 | 64-ZSL-053 | 64-LP-001 TBA Double compression | 1ISO M20x1,5
0 ZS C-64ZSH053 | XLPE/OS/PVC/SWB/PVC - 300V | circular 1x2x1mm?2 + shield Grey Black(+) White(-) X SWB Armored NO IEC 60332-3-22 | 64-ZSH-053 | 64-LP-001 TBA Double compression | 1ISO M20x1,5
0 A C-6475L054 | XLPE/OS/PVC/SWB/PVC - 300V | circular 1x2x1mm?2 + shield Grey Black(+) White(-) X SWB Armored NO IEC 60332-3-22 | 64-ZSL-054 | 64-LP-001 TBA Double compression | 1ISO M20x1,5
0 A C-64ZSH054 | XLPE/OS/PVC/SWB/PVC - 300V | circular 1x2x1mm?2 + shield Grey Black(+) White(-) X SWB Armored NO IEC 60332-3-22 | 64-ZSH-054 | 64-LP-001 TBA Double compression | 1ISO M20x1,5
0 ZS C-64ZSL055 | XLPE/OS/PVC/SWB/PVC - 300V | circular 1x2x1mm?2 + shield Grey Black(+) White(-) X SWB Armored NO IEC60332-3-22 | 64-ZSL-055 | 64-LP-001 TBA Double compression | I1SO M20x1,5
0 ZS C-64ZSH0O55 | XLPE/OS/PVC/SWB/PVC - 300V | circular 1x2x1mm?2 + shield Grey Black(+) White(-) X SWB Armored NO IEC 60332-3-22 | 64-ZSH-055 | 64-LP-001 TBA Double compression | I1SO M20x1,5
0 ZS C-6475L056 | XLPE/OS/PVC/SWB/PVC - 300V | circular 1x2x1mm?2 + shield Grey | Black(+) White(-) X SWB Armored NO IEC 60332-3-22 | 64-ZSL-056 | 64-LP-001 TBA Double compression | 1SO M20x1,5
0 ZS C-64ZSH056 | XLPE/OS/PVC/SWB/PVC -300V | circular 1x2x1mm?2 + shield Grey Black(+) White(-) X SWB Armored NO IEC 60332-3-22 | 64-ZSH-056 | 64-LP-001 TBA Double compression | I1SO M20x1,5
0 ZS C-64Z5L057 | XLPE/OS/PVC/SWB/PVC - 300V | circular 1x2x1mm2 + shield Grey Black(+) White(-) X SWB Armored NO IEC 60332-3-22 | 64-ZSL-057 | 64-LP-001 TBA Double compression | 1ISO M20x1,5
0 ZS C-64ZSH0O57 | XLPE/OS/PVC/SWB/PVC - 300V | circular 1x2x1mm?2 + shield Grey Black(+) White(-) X SWB Armored NO IEC 60332-3-22 | 64-ZSH-057 | 64-LP-001 TBA Double compression | 1ISO M20x1,5
0 A C-64Z5L058 | XLPE/OS/PVC/SWB/PVC - 300V | circular 1x2x1mm?2 + shield Grey Black(+) White(-) X SWB Armored NO IEC 60332-3-22 | 64-ZSL-058 | 64-LP-001 TBA Double compression | 1ISO M20x1,5
0 ZS C-64ZSHO058 | XLPE/OS/PVC/SWB/PVC -300V | circular 1x2x1mm?2 + shield Grey Black(+) White(-) X SWB Armored NO IEC 60332-3-22 | 64-ZSH-058 | 64-LP-001 TBA Double compression | I1SO M20x1,5
0 ZS C-64ZSL059 | XLPE/OS/PVC/SWB/PVC - 300V | circular 1x2x1mm?2 + shield Grey Black(+) White(-) X SWB Armored NO IEC60332-3-22 | 64-ZSL-059 | 64-LP-001 TBA Double compression | I1SO M20x1,5
0 ZS C-64ZSH059 | XLPE/OS/PVC/SWB/PVC -300V | circular 1x2x1mm?2 + shield Grey Black(+) White(-) X SWB Armored NO IEC 60332-3-22 | 64-ZSH-059 | 64-LP-001 TBA Double compression | I1SO M20x1,5
0 ZS C-6475L060 | XLPE/OS/PVC/SWB/PVC - 300V | circular 1x2x1mm?2 + shield Grey | Black(+) White(-) X SWB Armored NO IEC 60332-3-22 | 64-ZSL-060 | 64-LP-001 TBA Double compression | 1SO M20x1,5
0 ZS C-64ZSH060 | XLPE/OS/PVC/SWB/PVC -300V | circular 1x2x1mm?2 + shield Grey Black(+) White(-) X SWB Armored NO IEC 60332-3-22 | 64-ZSH-060 | 64-LP-001 TBA Double compression | I1SO M20x1,5
0 ZS C-64Z5L061 | XLPE/OS/PVC/SWB/PVC- 300V | circular 1x2x1mm2 + shield Grey Black(+) White(-) X SWB Armored NO IEC 60332-3-22 | 64-ZSL-061 | 64-LP-001 TBA Double compression | 1ISO M20x1,5
0 ZS C-64ZSH061 | XLPE/OS/PVC/SWB/PVC - 300V | circular 1x2x1mm?2 + shield Grey Black(+) White(-) X SWB Armored NO IEC 60332-3-22 | 64-ZSH-061 | 64-LP-001 TBA Double compression | 1ISO M20x1,5
0 Sov C-64XY051 XLPE/OS/PVC/SWB/PVC - 300V | circular 1x2x2,5mm2 + shield | Grey Black(+) White(-) X SWB Armored NO IEC 60332-3-22 64-XY-051 64-LP-001 TBA Double compression | 1ISO M20x1,5
0 Sov C-64XY052 XLPE/OS/PVC/SWB/PVC - 300V | circular 1x2x2,5mm?2 + shield Grey Black(+) White(-) X SWB Armored NO IEC 60332-3-22 64-XY-052 64-LP-001 TBA Double compression | 1ISO M20x1,5
0 Sov C-64XY053 XLPE/OS/PVC/SWB/PVC - 300V | circular 1x2x2,5mm2 + shield | Grey Black(+) White(-) X SWB Armored NO IEC 60332-3-22 64-XY-053 64-LP-001 TBA Double compression | 1ISO M20x1,5
0 Sov C-64XY054 XLPE/OS/PVC/SWB/PVC - 300V | circular 1x2x2,5mm2 + shield | Grey Black(+) White(-) X SWB Armored NO IEC 60332-3-22 64-XY-054 64-LP-001 TBA Double compression | 1ISO M20x1,5
0 Sov C-64XY055 | XLPE/OS/PVC/SWB/PVC - 300V | circular 1x2x2,5mm2 + shield | Grey [ Black(+) White(-) X SWB Armored NO IEC 60332-3-22 | 64-XY-055 | 64-LP-001 TBA Double compression | 1SO M20x1,5
0 NelY C-64XY056 | XLPE/OS/PVC/SWB/PVC - 300V | circular 1x2x2,5mm?2 + shield | Grey Black(+) White(-) X SWB Armored NO IEC 60332-3-22 64-XY-056 64-LP-001 TBA Double compression | ISO M20x1,5
0 SOV C-64XY057 XLPE/OS/PVC/SWB/PVC - 300V | circular 1x2x2,5mm2 + shield | Grey Black(+) White(-) X SWB Armored NO IEC 60332-3-22 64-XY-057 64-LP-001 TBA Double compression | 1ISO M20x1,5
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0 SOV C-64XY058 | XLPE/OS/PVC/SWB/PVC - 300V | circular 1x2x2,5mm2 + shield | Grey [ Black(+) White(-) X SWB Armored NO IEC 60332-3-22 | 64-XY-058 | 64-LP-001 TBA Double compression | ISO M20x1,5
0 NelY C-64XY059 | XLPE/OS/PVC/SWB/PVC - 300V | circular 1x2x2,5mm?2 + shield | Grey Black(+) White(-) X SWB Armored NO IEC 60332-3-22 64-XY-059 64-LP-001 TBA Double compression | ISO M20x1,5
0 NelY C-64XY060 | XLPE/OS/PVC/SWB/PVC - 300V | circular 1x2x2,5mm?2 + shield | Grey Black(+) White(-) X SWB Armored NO IEC 60332-3-22 64-XY-060 64-LP-001 TBA Double compression | ISO M20x1,5
0 SOV C-64XY061 XLPE/OS/PVC/SWB/PVC - 300V | circular 1x2x2,5mm2 + shield | Grey Black(+) White(-) X SWB Armored NO IEC 60332-3-22 64-XY-061 64-LP-001 TBA Double compression | 1ISO M20x1,5
Legenda:

SOV = Solenoid Valve

ZS = Switch

ANS = Signal 4-20mA

* = NOT IN COES SCOPE OF SUPPLY
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Tag Number
64-PIT-051

64-PIT-052
64-PIT-053

64-PIT-057

64-PIT-059
64-PDIT-056
64-PI-054
64-PI-055
64-PI-058

64-AT-051

64-XY-051

64-XY-052

64-XY-053

64-XY-054

64-XY-055

64-XY-056

64-XY-057

64-XY-058

64-XY-059

64-XY-060

64-XY-061

Description

Pressure transmitter

Pressure transmitter
Pressure transmitter
Pressure transmitter
Pressure transmitter
Differential Pressure

transmitter
Pressure gauge

Pressure gauge
Pressure gauge

Oxygen analyzer

Solenoid valve

Solenoid valve

Solenoid valve

Solenoid valve

Solenoid valve

Solenoid valve

Solenoid valve

Solenoid valve

Solenoid valve

Solenoid valve

Solenoid valve

Location

N2 Package
upstream
PSA Towers
N2 Package
PSA Towers
N2 Package
PSA Towers
N2 Package
downstream
Post-filters
N2 Receiver

N2 Package
Post-filters

N2 Package
PSA Towers
N2 Package
PSA Towers
N2 Receiver

N2 Package
downstream
PSA Towers
Actuated valve
instrument air
supply
Actuated valve
instrument air
supply
Actuated valve
instrument air
supply
Actuated valve
instrument air
supply
Actuated valve
instrument air
supply
Actuated valve
instrument air
supply
Actuated valve
instrument air
supply
Actuated valve
instrument air
supply
Actuated valve
instrument air
supply
Actuated valve
instrument air
supply
Actuated valve
instrument air
supply

Manufacturer

EMERSON

EMERSON

EMERSON

EMERSON

EMERSON

EMERSON

WIKA

WIKA

WIKA

GE SENSING

NADI

NADI

NADI

NADI

NADI

NADI

NADI

NADI

NADI

NADI

NADI

Model Type Catalogue Number
2051CG4A02A1KS5E1M5D4T1Q4Q8HR7

2051CG4A02A1KS5ETM5D4T1Q4Q8HR7
2051CG4A02A1KS5ETM5D4T1Q4Q8HR7

2051CG4A02A1KS5ETM5D4T1Q4Q8HR7

2051CG4A02A1KS5E1M5D4T1Q4Q8HR7
2051CD3A02A1KS5E1M5D4T1Q4Q8HR7
233.30
233.30
233.30

XM02

C28160D0C

C28160D0C

C28160D0C

C28160D0C

C28160D0C

C28160D0C

C28160D0C

C28160D0C

C28160D0C

C28160D0C

C28160D0C

Serial Number
24CLPC0044337

24CLPC0044338

24CLPC0044339

24CLPC0044340

24CLPC0044341

24CLPC0044344

8975Q0D8

8975Q0D9

8975Q0DA

2432080

LOT. 62188/24

LOT. 62188/24

LOT. 62188/24

LOT. 62188/24

LOT. 62188/24

LOT. 62188/24

LOT. 62188/24

LOT. 62188/24

LOT. 62188/24

LOT. 62398/24

LOT. 62398/24

ATEX Certification Marking
111/2 G Ex db IIC T6..T4 Ga/Gb

11'1/2 G Ex db IIC T6..T4 Ga/Gb
111/2 G Ex db IIC T6..T4 Ga/Gb

11'1/2 G Ex db IIC T6..T4 Ga/Gb

11'1/2 G Ex db IIC T6..T4 Ga/Gb
111/2 G Ex db IIC T6..T4 Ga/Gb
II2GExhIICT6..T1 Gb X
II2GExhIICT6..T1 Gb X
II2GExhIICT6..T1 Gb X

Ex db IIC T6 Gb

Ex db IIC T6 Ga/Gb
Ex tb IlIC T65°C Db
ExhIIC T6 Ga
Ex db IIC T6 Ga/Gb
Ex tb llIC T65°C Db
ExhIIC T6 Ga
Ex db IIC T6 Ga/Gb
Ex tb IlIC T65°C Db
ExhIIC T6 Ga
Ex db IIC T6 Ga/Gb
Ex tb llIC T65°C Db
ExhIIC T6 Ga
Ex db IIC T6 Ga/Gb
Ex tb IlIC T65°C Db
ExhIIC T6 Ga
Ex db IIC T6 Ga/Gb
Ex tb llIC T65°C Db
ExhIIC T6 Ga
Ex db IIC T6 Ga/Gb
Ex tb IlIC T65°C Db
ExhIIC T6 Ga
Ex db IIC T6 Ga/Gb
Ex tb llIC T65°C Db
ExhIIC T6 Ga
Ex db IIC T6 Ga/Gb
Ex tb IlIC T65°C Db
ExhlIC T6 Ga
Ex db IIC T6 Ga/Gb
Ex tb llIC T65°C Db
ExhIIC T6 Ga
Ex db IIC T6 Ga/Gb
Ex tb llIC T65°C Db
ExhIIC T6 Ga

Reference Document

1724000437-MAC-DS-00013

1724000437-MAC-DS-00013

1724000437-MAC-DS-00013

1724000437-MAC-DS-00013

1724000437-MAC-DS-00013

1724000437-MAC-DS-00013

1724000437-MAC-DS-00013

1724000437-MAC-DS-00013

1724000437-MAC-DS-00013

1724000437-MAC-DS-00013

1724000437-MAC-DS-00013

1724000437-MAC-DS-00013

1724000437-MAC-DS-00013

1724000437-MAC-DS-00013

1724000437-MAC-DS-00013

1724000437-MAC-DS-00013

1724000437-MAC-DS-00013

1724000437-MAC-DS-00013

1724000437-MAC-DS-00013

1724000437-MAC-DS-00013

1724000437-MAC-DS-00013

ATEX Certificate Number
KEMA 08ATEX0090X

KEMA 08ATEX0090X
KEMA 08ATEX0090X

KEMA 08ATEX0090X

KEMA 08ATEX0090X
KEMA 08ATEX0090X

Declaration of Conformity by
Wika n. 11564220
Declaration of Conformity by
Wika n. 11564220
Declaration of Conformity by
Wika n. 11564220

INERIS 21ATEX0021X

EPT 12 ATEX 0784

EPT 12 ATEX 0784

EPT 12 ATEX 0784

EPT 12 ATEX 0784

EPT 12 ATEX 0784

EPT 12 ATEX 0784

EPT 12 ATEX 0784

EPT 12 ATEX 0784

EPT 12 ATEX 0784

EPT 12 ATEX 0784

EPT 12 ATEX 0784

Installation Zone
SAFE

SAFE

SAFE

SAFE

SAFE

SAFE

SAFE

SAFE

SAFE

SAFE

SAFE

SAFE

SAFE

SAFE

SAFE

SAFE

SAFE

SAFE

SAFE

SAFE

SAFE

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

None

Notes / Comments

P.O.
1724000437

1724000437

1724000437

1724000437

1724000437

1724000437

1724000437

1724000437

1724000437

1724000437

1724000437

1724000437

1724000437

1724000437

1724000437

1724000437

1724000437

1724000437

1724000437

1724000437

1724000437

Vendor
COES srl

COES srl

COES srl

COES srl

COES srl

COES srl

COES srl

COES srl

COES srl

COES srl

COES srl

COES srl

COES srl

COES srl

COES srl

COES srl

COES srl

COES srl

COES srl

COES srl

COES srl

Skid / Package
U-64000

U-64000
U-64000

U-64000

U-64000
U-64000
U-64000
U-64000
U-64000

U-64000

U-64000

U-64000

U-64000

U-64000

U-64000

U-64000

U-64000

U-64000

U-64000

U-64000

U-64000

Barrier Calculation Ref.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

N.A.

NO

NO

NO

NO

NO

NO

YES

YES

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

Non-Electrical Equipment

YES

YES

YES

YES

YES

YES

YES

YES

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

Special Conditions of safe use
Applicable
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@

PRODUCTS © Integral publication of this certificate and adjoining reports is allowed. This Certificate may only be reproduced
RvAC 001

CERTIFICATE

EU-Type Examination

Equipment or protective systems intended for use in
potentially explosive atmospheres - Directive
2014/34/EU

EU-Type Examination Certificate Number: KEMA 08ATEX0090X Issue Number: 7

Product: Transmitter Model 2051, Type 2051C, 2051L, 2051T,
2051CFA, 2051CFC and 2051CFP

Manufacturer: Rosemount Inc.
Address: 6021 Innovation Blvd, Shakopee, MN 55379, USA

This product and any acceptable variation thereto is specified in the schedule to this certificate /and the documents
therein referred to.

DEKRA Certification B.V., Notified Body number 0344 in accordance with Article 17/ of Directive 2014/34/EU of the
European Parliament and of the Council, dated 26 February 2014, certifies that/this/product has been found |to
comply with the Essential Health and Safety Requirements relating 1o the’ design/and constructlon of products,
intended for use in potentially explosive atmospheres given-in Annex Il'to the Dlrectlve

The examination and test results are recorded in-confidential test report number NL/KEM/ExTR07 0072/06
Compliance with the Essential Health and Safety Reqwrements has been assured by compllance with:

EN IEC 60079-0 : 2018 EN 60079-1:2014, / EN 60079 26 2015
except in respect of those requirements listed at item 18 of the Séhednle / 11/} '

If the sign "X" is placed afterthe certificate'number itindicates that the product is subject to the Specmc Conditions
of Use specified in the schedule to this certificate. ! /11 /11 1

This EU-Type Examination Certificate relates’ only to'the deeign a'n'c':i"con'st'ructi'o"n 6f the 'épecified product/ Further
requirements of the Directive apply to the manufacturing process and supply off thls product These are/not covered
by this certificate. /

The marking of the product shallinclude the following:

11/2 G Ex db IIC T6...T4 Ga/Gb

Date of certification: 30 January 2024

DEKRA Certification B.V.

L.G. van Schie
Certification Manager Page 1/3

Throughout this document, a point is used as the decimal separator.

in its entirety and without any change.

DEKRA Certification B.V. Meander 1051, 6825 MJ Arnhem P.O. Box 5185, 6802 ED Arnhem The Netherlands
T +31 88 96 83000 F +31 88 96 83100 www.dekra-product-safety.com Registered Arnhem 09085396
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13 SCHEDULE

(14)  to EU-Type Examination Certificate KEMA 08ATEX0090X

(15)  Description

Transmitter Model 2051, Type 2051C, 2051L, 2051T, 2051CFA, 2051CFC and 2051CFP, are
microprocessor based transmitters in type of protection flameproof “d” and used to convert the

measured process pressure into digital or analog signals.

Type designation

2051 C A
variants

Issue No. 7

| Il ]
Designation Explanation Value | Explanation
| Model 2051 Transmitter
C Coplan'ar
T Inline
I T L Liquid Level
ype CFA | Annubar Flowmeteér'////////
CEC Compact Flowmeter//, i
CFP Integral Onflce Flowmeter .
K7\ 420 mBwi HART /)11
/ F Foundation, fleldbus
[ Signal Output W Profibus PA
Y| Low Power1 5 V Hart
Variants
Static Pressure Ranges 015i3;3‘91'5 689 bar m.aiximurh pressure |
2 3161/ SST
3 Alloy C-276
) . y 4 Alloy 400
Isolating diaphragm material 5 FAdtaidd,
6 Gold Plated Alloy 400
7 Gold Plated SST
A Aluminum %%/ NPT
B Aluminum M20x1.5
Ex d housing material and entries @ Cow Lopper il
9 F Low Copper Aluminum M20x1.5
J SST 2 NPT
K SST M20x1.5
/ No Dis_play j
Display and Interface Options M4 !‘CD Display/with Operator
M5 mterfage
LCD Display
Temperature option 0 No temperature option
For Models 2051CFA, 2051CFC and T Integral RTD
2051CFP only. R Remote thermowell and RTD
Conduit Electrical Connector Custom | Not in scope of this certificate
Wireless Options Custom | Not in scope of this certificate

AM 2972:3

Page 2/3




D DEKRA

(16)

(17

(18)

(19)

SCHEDULE
to EU-Type Examination Certificate KEMA 08ATEX0090X Issue No. 7

Condition as listed in the

Non-standard paint Custom certificate applies

Note: Other variants may appear in the Type designation, but are not relevant for this certificate.

Thermal data

The relation between process connection temperature, ambient temperature and temperature
class is as follows:

Process connection temperature Ambient temperature range | Temperature class
range [°C]
[°C] . .
-60 to +70 60 to +70 i sl
-60 to +80 -60'to +80 v e
-60 to +120 &045%807/1110 Al

Electrical data

Power supply: 9 -28Vdc, 9=32Vdc or10:5~42.4 Vdc 1 W
Output: 4= 20 mA with digital HART, a fleldbus S|gnal or 3 Iow power 1 - 5 Vdc S|gnal

Installation instructions

The manufacturers instructions shall be followed'in deta'il_.t'o:es_'sm_e safe bp_e_ratien.'

Report Number .

NL/KEM/ExTRQ7.0072/06.

Specific conditions of use

This device contains a thin wall diaphragm less than' 1/mm thick that forms a boundary between
Category 1G (process connection) and Category 2G (all other /parts of the equipment). The model
code and datasheet are to be consulted for details of the diaphragm material. During installation,
maintenance and use the environmental conditions to which the diaphragm will be subjected shall
be taken into account. The manufacturer's instructions for installation and’ maintenance shall be
followed in detail to assure safety during its expected lifetime.

Flameproof joints are not intended for repair.

Non-standard paint options may cause risk from electrostatic discharge. Avoid installations that
could cause electrostatic build-up on painted surfaces, and only clean the painted surfaces with a
damp cloth. If paint is ordered a special option code, contact the manufacturer for more
information.

Essential Health and Safety Requirements

Covered by the standards listed at item (9).

Test documentation

As listed in Report No. NL/KEM/EXTR07.0072/06.

AM 2972:3 Page 3/3
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EU-Konformitatserklarung
EU Declaration of Conformity

Dokument Nr.

Document No. 11564220

Revision

07
Issue

Wir erklaren in alleiniger Verantwortung, dass die mit CE gekennzeichneten Produkte
We declare under our sole responsibility that the CE marked products

Typenbezeichnung
Type Designation

23a.50.063 + option ATEX
26a.50.063 + option ATEX
23a.30.063 + option ATEX
26a.30.063 + option ATEX
23a.53.063 + option ATEX
23a.54.063 + option ATEX

23a.50.1*0 + option ATEX
26a.50.1*0 + option ATEX
23a.30.1*0 + option ATEX
26a.30.1*0 + option ATEX
23a.53.100 + option ATEX
23a.54.100 + option ATEX

23a.36.1*0 + option ATEX
PG23LT.063 + option ATEX
PG23CP.063 + option ATEX
PG28.1*0 + option ATEX
PG23HP-S.1*0 + option ATEX PG23HP-P.1*0 + option ATEX

* Nominal size a Case filling
0=100mm 2 = Without case filling
6 =160mm 3 = With case filling

PG23LT.1*0 + option ATEX
PG23CP.100 + option ATEX

Beschreibung
Description

Rohrfederdruckmessgerit
Bourdon Tube Pressure Gauge

PM 02.02, PM 02.04, PM 02.12, PM 02.15,
PM 02.22, PM 02.24, PM 02.32, PM 02.28, PM 02.29

geman giltigem Datenblatt
according to the valid data sheet

Angewandte harmonisierte Normen
oder sonstige technische
Spezifikationen:

Applied harmonised standards or
other technical specifications:

mit den nachfolgenden relevanten Harmonisierungsvorschriften der Union
Ubereinstimmen

are in conformity with the following relevant Union harmonisation legislation

Druckgeraterichtlinie (DGRL) ()
Pressure Equipment Directive (PED) (")

Explosionsschutz (ATEX) @
Explosion protection (ATEX) ?

€

(1) PS> 200 bar; Modul A, druckhaltendes Ausristungsteil
PS > 200 bar; Module A, pressure accessory

2014/68/EU

2014/34/EU

N2GExhINICT6...T1Gb X
12D Exh [IIC T85 °C ... T450 °C Db X

EN ISO 80079-36 :2016
EN ISO 80079-37 :2016

(2) Modul A ,interne Fertigungskontrolle“. Die Dokumentation ist hinterlegt unter der Nummer 074/24 bei der Notifizierten Stelle der EU,
IBExU Institut fiir Sicherheitstechnik GmbH (EU ID-Nr. 0637).
Module A “Internal Control of Production”. The Documentation is deposited under registration number 074/24 at Notified Body of EU,
IBExU Institut fiir Sicherheitstechnik GmbH (EU ID 0637). .

Unterzeichnet fir und im Namen von / Signed for and on behalf of
WIKA Alexander Wiegand SE & Co. KG
Klingenberg, 2024-04-24

T

/

-

7N i | ( ;
'x/)L '\—/k/\.(w__) il

Sascha Schnellbacher, Vice President
CoE Gauges, Sensors & Instruments

22WIKA Alexander Wiegand SE & Co. KG
Alexander-Wiegand-StraRe 30

63911 Klingenberg

Germany

WEEE-Reg.-Nr. DE 92770372

04/2023

Tel. +49 9372 132-0
Fax +49 9372 132-406
E-Mail info@wika.de
www.wika.de

Mariusz Lubomski, Director of Quality
CoE Gauges, Sensors & Instruments

Kommanditgesellschaft: Sitz Klingenberg —
Amtsgericht Aschaffenburg HRA 1819

Komplementarin:

WIKA International SE - Sitz Klingenberg -

Amtsgericht Aschaffenburg HRB 10505

Vorstand: Alexander Wiegand

Vorsitzender des Aufsichtsrats: Prof. Dr. Roderich C. Thimmel
22AR-04492


https://wika-sign.eu1.adobesign.com/verifier?tx=CBJCHBCAABAAqllLCqMLsEMbOmF61U3l7ElB1Kj09__Q
https://wika-sign.eu1.adobesign.com/verifier?tx=CBJCHBCAABAAqllLCqMLsEMbOmF61U3l7ElB1Kj09__Q
http://www.wika.de

maitriser le risque
pour un développement durable

2 Appareil ou systéeme de protection destiné a étre utilisé en atmosphéres explosibles

Equipment and protective systems intended for use in potentially explosive atmospheres

Directive 2014/34/UE
Directive 2014/34/EU

ATTESTATION D’EXAMEN UE DE TYPE

1
3 Numeéro de l'attestation d'examen UE de type / Number of the EU-Type Examination Certificate
INERIS 21ATEX0021X INDICE / ISSUE : 00
4 Appareil ou systéme de protection / Equipment or protective system:
Analyseur de gaz TYPE XMTC & Analyseur d’oxygéne TYPE XMO2
Gas analyzer TYPE XMTC & Oxygen analyzer TYPE XMO2

5 Fabricant / Manufacturer: Panametrics LLC

Adresse / Address: 1100 Technology Park Drive
Billerica MA 01821
United States of America

7 Cet appareil ou systéme de protection et toute autre variante acceptable de celui-ci sont décrits dans
I'annexe de la présente attestation et dans les documents descriptifs cités dans cette annexe.
This equipment or protective system and any acceptable variation thereto is specified in the Annex of this certificate
and the descriptive documents therein referred to.

8 L'Ineris, organisme notifié et identifié sous le numéro 0080, conformément aux articles 17 and 21 de la
directive 2014/34/UE du parlement européen et du conseil, datée du 26 février 2014, et accrédité par le
Cofrac sous le n° 5-0045 dans le cadre de l'activité de certification de produits et services (portée
disponible sur www.cofrac.fr) certifie que cet appareil ou systéme de protection répond aux exigences
essentielles de sécurité et de santé en ce qui concerne la conception et la construction des appareils et
des systémes de protection destinés a étre utilisés en atmosphéres explosibles, décrites en annexe ii
de la directive.
Ineris, notified body and identified under number 0080, in accordance with Articles 17 and 21 of Directive
2014/34/EU of the European Parliament and of the Council, dated 26 February 2014, and accredited by COFRAC
under number 5-0045 for certification of products and services (scope of accreditation available on the website
www.cofrac.fr), certifies that this equipment or protective system fulfils the Essential Health and Safety
Requirements relating to the design and construction of equipment and protective systems intended for use in
potentially explosive atmospheres given in Annex Il to the Directive.
Les procédures de certification sont disponibles sur www.ineris.fr.
The rules of certification are available on Ineris website on: www.ineris.fr.
Les examens et les essais sont consignés dans le rapport :
The examinations and the tests are recorded in report:

N° 036541
Ce document ne peut étre reproduit que dans son intégralité, annexes comprises. Folio1/4

Only the entire document including annexes may be reprinted.

Institut national de I’environnement industriel et des risques
Parc technologique Alata « BP 2 « F-60550 Verneuil-en-Halatte

www.ineris.fr
Etablissement public a caractére industriel et commercial + RCS Compiégne B 381 984 921 - Siret 381 984 921 00019 + 7120B - TVA Intracom FR 73 381 984 921

IM-1915AD - Mise en application le 06 mars 2020
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14 Attestation d’examen UE de type / EU-Type Examination Certificate n® INERIS 21ATEX0021X Indice / Issue N°00

9 Le respect des exigences essentielles de sécurité et de santé est assuré par :
The respect of the Essential Health and Safety Requirements has been assured by:

e la conformité a / Conformity with:

EN IEC 60079-0 : 2018
EN 60079-1 : 2014

o les solutions spécifiques adoptées par le fabricant pour satisfaire aux exigences essentielles de
sécurité et de santé décrites dans les documents descriptifs /

Specific solutions adopted by the manufacturer to meet the Essential Health and Safety Requirements
described in the descriptive documents

10 Si le signe X est placé a la suite du numéro de l'attestation d'examen UE de type, il indique que cet
appareil ou systéme de protection est soumis a des conditions spéciales d’utilisation, mentionnées dans
I'annexe de la présente attestation.

If the sign X is placed after the number of the EU type examination certificate, it indicates that this equipment and
protective system is subject to the Specific Conditions of Use, mentioned in the annex of this certificate.

1 Cette attestation d'examen UE de type se rapporte uniquement a la conception, aux examens et essais

de l'appareil ou systéme de protection spécifie conformément a la directive 2014/34/UE. D'autres
exigences de cette directive s’appliquent a la fabrication et a la fourniture de cet appareil ou systéme
de protection, celles-ci ne sont pas couvertes par cette attestation.
This EU-Type Examination Certificate relates only to the design, examinations and tests of the specified equipment
or protective system in accordance to the Directive 2014/34/EU. Further requirements of the Directive apply to the
manufacturing process and supply of this equipment or protective system. These requirements are not covered by
this certificate.

12 Le marquage de I'appareil ou du systéme de protection doit contenir :
The marking of the equipment or the protective system shall include the following:

@IIZG

Verneuil-en-Halatte, 2022-02-14

Le directeur général de I'Ineris
Par délégation
The Chief Executive Officer of Ineris
By delegation

Ce document ne peut étre reproduit que dans son intégralité, annexes comprises. Folio2/4
Only the entire document including annexes may be reprinted.

IM-1915AD - Mise en application le 06 mars 2020



14 Attestation d’examen UE de type / EU-Type Examination Certificate n® INERIS 21ATEX0021X Indice / Issue N°00

13

15

ANNEXE

DESCRIPTION DE L'APPAREIL OU DU SYSTEME
DE PROTECTION :

Le XMTC et le XMO2 sont des boitiers cylindriques
antidéflagrants qui peuvent étre fabriqués en acier inoxydable
ou d'un alliage d'aluminium. Les pare-flammes sont certifiés
et couverts par le numéro de certificat INERIS 12ATEX9013U
selon les normes EN |IEC 60079-0:2018 et EN 60079-1:2014.

Le XMTC mesure la concentration d'un gaz dans un mélange
de gaz binaire en mesurant la conductivité thermique du gaz
échantillon et en la comparant a la conductivité thermique du
gaz de référence sélectionné. Le XMO2 mesure la
concentration d'oxygene dans un mélange gazeux en utilisant
les propriétés paramagnétiques uniques de I'oxygéne.

Les deux modéles utilisent des entrées 3" de NPT.
L'équipement est mis a la terre intérieurement et
extérieurement par des connexions de terre vissées et sont
clairement marqués sur les enveloppes. Le XMO2 et le XMTC
sont tous deux évalués a 24 Vdc, 25 Watts.

PARAMETRES RELATIFS A LA SECURITE :

Tension nominale : 24 VDC

Puissance nominale : 25 W

Pour le systtme de confinement, la pression maximale
interne est 2 barg / 0.3 MPa.

MARQUAGE :

Le marquage doit étre lisible et indélébile ; il doit comporter
les indications suivantes :

Panametrics LLC
Billerica MA 01821, USA
XMTC ou XMO2

INERIS 21ATEX0021X
(Numéro de série)
(Année de construction)

2G
Exdb IIC T6 Gb
T. Amb =-20°C a + 65°C pour XMTC
T. Amb =-20°C a + 55°C pour XMO2

AVERTISSEMENTS :
NE PAS OUVRIR EN PRESENCE D’UNE
ATMOSPHERE EXPLOSIVE

L’ensemble du marquage peut étre réalisé dans la langue du
pays d’utilisation.

L’appareil ou le systéme de protection doit aussi porter le
marquage normalement prévu par les normes de construction
qui le concernent.

13

15

ANNEX

DESCRIPTION OF THE EQUIPMENT OR THE
PROTECTIVE SYSTEM:

The XMTC and XMQO2 are cylindrical flameproof enclosures
that can be made from either stainless steel or aluminum
alloy. The flame arrestors are certified and covered by the
certificate number INERIS 12ATEX9013U in accordance
with the standards EN IEC 60079-0:2018 and
EN 60079-1:2014.

The XMTC measures the concentration of a gas in a binary
gas mixture by measuring the thermal conductivity of the
sample gas and comparing it to the thermal conductivity of
selected gas reference. The XMOZ2 measures the
concentration of oxygen in a gas mixture by utilizing the
unique paramagnetic properties of oxygen.

Both models utilize %” NPT entries. The equipment is
earthed internally and externally via screwed earthing
connections and are clearly marked on the enclosures. Both
the XMQO2 and XMTC are rated 24 Vdc, 25 Watts.

PARAMETERS RELATING TO THE SAFETY:

Rated voltage: 24 VDC

Maximum power: 25 W

For the containment system, the maximum internal pressure
is 2 barg / 0.3MPa.

MARKING:

Marking has to be readable and indelible; it has to include
the following indications:

Panametrics LLC
Billerica MA 01821, USA
XMTC or XMO2
INERIS 21ATEX0021X
(Serial Number)

(Year of Construction)

2 G
Ex db lIC T6 Gb
T. Amb. = -20°C to +65°C for XMTC
T. Amb. = -20°C to +55°C for XMO2

WARNINGS :
DO NOT OPEN WHEN AN EXPLOSIVE ATMOSPHERE
IS PRESENT

Marking may be carried out in the language of the country
of use.

The protective system or equipment has also to carry the
marking normally stipulated by its construction standards.

Ce document ne peut étre reproduit que dans son intégralité, annexes comprises.

Only the entire document including annexes may be reprinted.

Folio3/4
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14 Attestation d’examen UE de type / EU-Type Examination Certificate n® INERIS 21ATEX0021X Indice / Issue N°00

EXAMENS ET ESSAIS INDIVIDUELS :

Conformément au § 16.2 de la norme EN 60079-1, le matériel
est dispensé de I'épreuve individuelle compte tenu du fait qu'’il
a subi un essai de type sous 19.92 bar (soit 4 fois la pression
de référence).

Conformément au § G.4.1 de la norme EN 60079-1, le
systeme de confinement est dispensé de [I'épreuve
individuelle compte tenu du fait qu’il a subi un essai de type
sous 8 bar (soit 4 fois la pression interne maximum).

16 DOCUMENTS DESCRIPTIFS :

Les documents descriptifs cités ci-aprés, constituent la
documentation technique de I'appareil, objet de la présente
attestation.

ROUTINE EXAMINATIONS AND TESTS:

In accordance with clause 16.2 of the EN 60079-1 standard,
the equipment is exempted of routine test due to the fact that
it has undergone a static type test at 19.92 bar (i.e. 4 times
the reference pressure).

In accordance with clause G.4.1 of the EN 60079-1 standard,
the containment system is exempted of routine test due to the
fact that it has undergone a static type test at 8 bar (i.e. 4
times the maximum internal pressure).

16 DESCRIPTIVE DOCUMENTS:

The descriptive documents quoted hereafter constitute the
technical documentation of the equipment, subject of this
certificate.

Titre / Title Réf. /| Ref. Rév. / Rev. | Date / Date
Certification drawing XMO2 XMTC (sheets 1 to 4) 752-168 rev G — SWD/000/00 G 2022.01.14
Certification and Safety statements for the Panametrics
XMO2 Gas Analyzer (Sheets 1 & 2) CSS-00078 (XMO2) B 2022.01
Certification and Safety statements for the Panametrics
XMTC Gas Analyzer (Sheets 1 & 2) CSS-0006B (XMTC) B 2022.01

17 CONDITIONS SPECIALES D’UTILISATION :

e Les joints antidéflagrants ont des valeurs différentes de
celles spécifiées dans la norme EN 60079-1. Contactez
le fabricant pour toute réparation.

e Le débit d'entrée maximum est de 2.667 L/min. Un
limiteur de débit en amont est requis.

e Pour XMO2, la concentration maximale d’oxygene est
de 21%.

Les autres conditions d’utilisation sont définies dans la notice
d’instructions.

18 EXIGENCES ESSENTIELLES DE SECURITE ET DE
SANTE :

Le respect des exigences essentielles de sécurité et de santé
est assuré par :
e La conformité aux normes listées au paragraphe (9).

e L’ensemble des dispositions adoptées par le
constructeur et décrites dans les documents descriptifs.

17 SPECIFIC CONDITIONS OF USE:

e The flameproof joints have different values from those
specified in the EN 60079-1 standard. Contact
manufacturer before attempting any repairs.

e The maximum inlet flow rate is 2.667 L/min. An up-
stream flow limiting device is required.

e  For XMO2, the maximum oxygen concentration is 21%.

The other conditions of use are stipulated in the instructions.

18 ESSENTIAL HEALTH AND SAFETY

REQUIREMENTS:

The respect of the Essential Health and Safety Requirements
is ensured by:
e Conformity to the standards quoted in clause (9).

e All provisions adopted by the manufacturer and defined
in the descriptive documents.

Ce document ne peut étre reproduit que dans son intégralité, annexes comprises.

Only the entire document including annexes may be reprinted.

Folio4 /4

IM-1915AD - Mise en application le 06 mars 2020



&% eurofins l
Product Testing

[1] EU-TYPE EXAMINATION CERTIFICATE @

[2] Equipment and Protective System intended for use in potentially explosive atmospheres
Directive 2014/34/EU — Annex I

[3] Certificate Number: EPT 12 ATEX 0784 Issue 2

[4] Eguipment; Solenoid valves and Electromagnetic devices
Series: L,C,D, E, F, G, VL, VC, VD, VE, VF, VG, H, VH (-20 = Tamb S +xX)
Manufacturer: NADI S.r.l.

[6] Address: Via Risorgimento, 10 — 20017 Mazzo di Rho (MI) — Italy

[71  This equipment and its accepted variations are specified in the annex to this Certificate.

[8]  Eurofins Product Testing Italy S.r.l., Notified Body n. 0477 in accordance with Article 21 of the Directive
2014/34/EU of the European Parliament and of the Council of 26 February 2014, certifies that this
equipment has been found to comply with the Essential Health and Safety Requirements relating to the
design and construction of equipment intended for use in potentially explosive atmospheres given in
Annex Il of the Directive.

The examination and test results are recorded in the confidential Report N° EPT.19.REL.01/1319026

[9] Compliance with the essential health and safety requirements is assured through the verification of
them and by compliance with the harmonized standards :

EN 60079-0:2012+A11:2013, EN 60079-1:2014, EN 60079-31:2014,
EN 60079-26:2015, EN ISO 80079-36:2016, EN 1SO 80079-37:2016
and with the standard EN 60079-0:2018
[10] If the sign “X” is placed after the Certificate number, it indicates that the equipment is subject to the
special conditions for safe use specified in the annex to this Certificate.
[11] This EU-TYPE EXAMINATION CERTIFICATE relates only to the design, the exam and the tests of the
specified equipment.
Further requirements of the Directive 2014/34/EU apply to the manufacture and supply of this
equipment. These requirements are not object of this Certificate.

[12] The equipment shall include the symbols @ I11G/2GD and at least one of the following strings:

Ex hIIC (orlIB+H2 *) TX Ga -20°C = Tamp S +Xx°C
Ex db lIC (or [IB+H2 *) TX Ga/Gb

Ex tb IlIC TX°C Db

* See the equipment description for more details

Place and date of issue:
Torino, 2019-08-28

Dionisio Bucchieri
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[13] ANNEX @ I
114 EU-TYPE EXAMINATION CERTIFICATE N. EPT 12 ATEX 0784  Issue2

[15] Equipment description

The solenoid valves and electromagnetic devices are divided into the following series, identifiable through the first
alphabetical letters of the product code:
| Solenoid valves: L, C, D, E, F, G, VL, VC, VD, VE, VF, VG
Electromagnetic devices series: H, VH
They are used to control the flow of flammable and/or inert gas or liguids in a potential explosive atmosphere.

The solenoid valve is composed of a flameproof enclosure (which contains the electromagnetic device) and a
valve.
The electromagnetic device is composed of a flameproof enclosure (which contains the solenoid).

The flameproof enclosure is made of light alloy GAISi4.5MnMg colored anodized (colored) or painted (if painted
the paint used has a maximum thickness of 200 um) and silicone gaskets.

The body of the valve can be made of brass UNI 5705/ UNI 4893, nickel-plated brass UNI 5705/ UNI 4893, bronze
UNI 7013 (only for gas group [IB+H2), stainless steel AlSI 303/AISI 304/AISI 316/A1SI 316L, Al light alloys (not
permitted for inflammable gas or liquids), or Carbon steel while the seals materials can be NBR, viton, urepan,
PTFE, rulon, metallic, neoprene, EPDM, HNBR, kalrez or special.

The equipment is suitable for groups IIC, 1IB+H2 and group IIIC. It has respectively the type of protection “Ex db”,
“Ex h” and “Ex tb”.

Electrical characteristics

Maximum voltage: from 6 V to 400 Vdc or 400 Vac
Rated frequency: 50 or 60 Hz
Maximum power dissipation: 11W or 26W

Degree of protection: IP 67 (1m of depth 40 min, according to EN 60079-0 and |IEC 60529)
Ambient temperature. from -20 to +40 °C (or from -20°C to +60 °C)

The temperature class and maximum surface temperature depends on the ambient temperature and on the
nominal power of the solenoid valve coil according to the following table:

Maximum ambient temperature P=11W P=26W
+40°C T6 and T65°C T5 and T87°C
+60°C T5 and T85°C T4 and T107°C

Cable entries

The cable entry devices used on the enclosures must be suitably ATEX certified. They must be chosen according
to the type of protection, the type of thread, the degree of protection of the equipment and with suitable operative
temperatures as detailed in the following table.

| Range of ambient temperature Operative temperature for cable
of the equipment glands
From -20°C to +40 °C From -20°C to +65 °C
From -20°C to +60 °C From -20°C to +85 °C
Screws
None

ACCREDIA T\, I PSP
L'ENTE [TALIANO DI ACCREDITAMENTO - r & C
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[13] ANNEX
1141 EU-TYPE EXAMINATION CERTIFICATE N. EPT 12 ATEX 0784 Issue 2

The solenoid valves are identified by the code: (1) 00+99 ©) 0099 (3 (W(® ()
The electromagnetic devices are identified by the code: H @ 0000+9999 @ @

While customized codes are identified by the code: v @ @ 0000+9999 @@ @
Where:

Lile [O] R ©R € €] G, |

Device type

2 way solenoid valves

3 way solencid valves

5 way solenoid valve
2 way manual reset sol. valves
3 way manual reset sol. valves
5 way manual reset sol. valves

Electromagnetic devices

TOMmMOOr

Body material
Brass UNI-5705/ UNI-4893
Nickel plated brass UNI5703 / UNI4893
Bronze UNI 7013 (Gas group [IB+H2)
Stainless steel
AlSI 303 UNI -X10CrNiS1810
AISI 304 UNI-X10CrNiS1810
| Stainless steel
AISI 316 UNI -X5CrNiMo1712
AISI315L UNI -X2CrNiMo1712
L Al Light Alloys
o Carbon steel
Connection types
(See safety instructions document)

ITm=Z4

Seals material
NBR (Buna N)
VITON
UREPAN
PTFE o RULON
Metallic
Neoprene
EPDM
HNBR
KALREZ
SPECIAL

Protection degree
Ex-db h lIC IPE7 Ex tb llIC

Options
No option
W Stable Manual Operator
X Instable Manual Operator
i Transmission pin
IAp High pressure version
1SG Degreasing for 02
LT ATEX Housing for Tamb -60°C
iC Antinoise Condenser
N Varistor (spikes suppressor)
ILC Low consumption coil
ISF Silicone Lubricants free

ODoOo~NOOOAAWN-=2O

O

Numbers "00+99” and “0000+9999” aren't relevant for the types of protection, details contained in manufacturer's
documents.

ACCREDIA T [ I
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(13] ANNEX @
(4 EU-TYPE EXAMINATION CERTIFICATE N. EPT 12 ATEX 0784  Issue2
Warning label
After de-energizing delay 15 min before opening.
Joints cannot be repaired
Routine tests
None
[16] Assessment Report n° EPT.19.REL.01/1319026
This EU-Type Examination Certificate is released after the positive result of the conformity assessment of the
Council Directive 2014/34/EU and to harmonized technical standards listed in this Certificate; performed by the
Notified Body Eurofins Product Testing Italy S.r.l., and reported in the Assessment Report above cited.
[17] Special condition of use
Not present
[18] Essential Health and Safety Requirements
Assured by compliance with harmonized standards.
[19] Descriptive documents
The equipment object of this Certificate is described by the following documents that are scheduled documents
and therefare they cannot be modified without the explicit authorization of the Notified Body.
Document Name Rev Date
Safety instructions 3860 b 2019/02
Drawing 3870 1 2019/02/19
Drawing 3870A 1 2019/02/19
Drawing 3870B 0 2003/01/09
Marking plate Atex 3880 3 2019/02/19
[20] Terms and conditions

[21]

The product liability rests with the Manufacturer, his representative or, in the absence of a representative, with the
importer, in accordance with the General Product Safety Directive 2001/95/EC.
The following conditions may render this certificate invalid:
e changes in the design or construction of the product;
e changes or amendments to the 2014/34/EU Directive;
e changes or amendments in the standards which form the basis for documenting compliance with the
essential requirements of the 2014/34/EU Directive.
Certificate History

This Certificate is at its first issue and replace the EC-TYPE EXAMINATION CERTIFICATE n. EUM1 12 ATEX

. 0784 and its Supplement n. 1.

Issue Description Issue date
0 First issue 2012-09-07
1 Change of o-rings material and standard update 2015-06-06
2 Standard update (EN 60079-0, EN 60079-26, EN ISO 80079-36, EN ISO 80079-37) | 2019-08-28

ACCRED'A :\ @WWM @«uc‘(/ép,
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TAG: C-64001A/C-64001B TAG: S-64001A/S—-64001B TAG: V-64001
PSA TOWERS PSA AFTER-FILTERS N2 RECEIVER
DESIGN CAPACITY 150 Nmh DESIGN CAPACITY 60 Nmh DESIGN PRESSURE 12 barg
DESIGN PRESSURE 12 barg DESIGN PRESSURE 12 barg DESIGN TEMPERATURE 80°C
DESIGN TEMPERATURE 80°C DESIGN TEMPERATURE 80°C OPERATING PRESSURE 8.4 barg
OPERATING PRESSURE 9 barg OPERATING PRESSURE 85 barg VOLUME 1 m
MATERIAL CARBON STEEL MATERIAL CARBON STEEL DIAMETER 2000 mm
T-T 3126 mm
MATERIAL LTCS
64
¢ T
059 5]
AN
COES CLIENT
|
?(\AF 02 ANALYSER >|<
058 5] i
A i
1"—N—808—01CS—N ~ i VAN
', N | \TP045/
@ B L_o_ﬁBLPH—MV—BO7
A -4
%
64 5|
XY
056 5] 'g;
7AN . Z. _
g i 4
5| p)
8 é 2"-N—816—01CS—N
0 [ve]
& ; ;
- |
B - :.;_ Oriica: ) Free discharge Frset dils\;:_r'ldurge >. Orifios: 3
A Fire ca=:. sized ¢ 3-2- Fire ::as:- sized
64
XY ™
NN COES CLIENT CLIENT
X to 64—XV—060 o >
052 !
Set: 12 barg |
64 Oriﬁce:[? |
XY Fire case sized !
061 S IVANPT 2"—N—-815—-01CS—N BLPH-MV-809 |
to 64—XV—060 § E | 1"—N—817—01CS—N
- V—64001 L
E 1/2”
\ / \ / I
C—64001A C—64001B
e / \ / \ G AN
o2 0s3 ] o5
i BLPH—-MV-821
! a2
|
64
o AW (o0
054 5] — — @
7\
o
(& ;
s] T %
7\ 3 ‘Il' 64
7 3 : ; . e
a b 3 S S—64001A 3 L
> i I'X - I'K |
< o o
S =_| cTJ' BLPH-MV-810 BLPH—MV-812 BLPH-NRV-800 = I COES CLlENT
& T - D Nl >
<_|< L.O. L.O. |
5] = 1/ |
A Il !
o BLPH—MV—-816 2 BLPH—MV-818 l /H\
& 1"—N—812—-01CS—N I \TP042/
H
7\
64
P 1"—IA—801—-01SS—N P S—640018B
051 L _ TO SAFE LOCATION
i $ m BLPH—MV—813 BLPH—NRV—801
CLIENT COES | $ K o NN
M E L.O.
: BLPH—MV—-802 ©
| & CLIENT COES P COES CLIENT
/;\ l 2 BLPH—-MV-800 M M
\TPo43/ | 1"—1A—800—01SS—N ! |
| !
i b4 —[ FP—00] '
| — — I
UPS POWER SUPPLY | L | . . L ) >
230V—=1PH—-50HZ ! I CRITICAL FAULT TO SIS
! N2 SYSTEM !
POWER SUPPLY | |
i LOCAL CONTROL PANEL e
230V—1PH—50H7 i i SHUTDOWN ALARM FROM SIS (SIL2 Relay)
LOCAL INDICATORS :
|
START PUSH BUTTON R | =
STOP PUSH BUTTON 1| NITROGEN GENERATOR RUNNING
: (NOTE 2)
LOC/REM SELECTOR SWITCH !
BATTERY LIMIT CONNECTIONS / 4 >
POS. DESCRIPTION TYPE DIMENSIONS DN MATERIAL FLOW <normald FLOW (design> NOTES ZBOVOC (UPS) POWER ON LlNE l '(\l,\ll-gRT%G?; GENERATOR ALARM
250Vac POWER ON LINE |
TP043 DRY AIR INLET ANSI B165 - RF #1” 150# 25 SS 316/316L 125 Nm¥h @ 9 barg 150 Nm*/h B 9 boarg |
GENERAL ALARM LAMP i
TP042 NITROGEN OUTLET ANSI B16.5 - RF @17 150# 25 CS S50 Nm¥h @ 8 barg 60 Nm¥h @ 8 barg PURITY=97% |
PSA RUNNING LAMP .
TP045 NITROGEN VENT ANSI B16.5 - RF o2’ 150# 30 CS MAX 50 Nm¥/h MAX 60 Nm¥h LOW PURITY ro q 9
| PROFINET SIGNALS
TP044 CONNECTION TO RECEIVER| ANSI B165 - RF @1” 150# 25 CS | (NOTE 2)
TP046 INLET/0UTLET RECEIVER ANSI B165 - RF @1” 150# 25 CS

PLATFORM

250

CFSRy,,.

u 100 [m/s]
WD [°N]

T~ . [ 16-18

~ e [J14-18
S5y Bz

/ B 10-12
[Cs-10

Ws-e

W:-s

BW:-

N = 348096

[ >=18 (5.40%)

S5 [J<2241%)

1) NITROGEN RECEIVER IS SUPPLIED LOOSE

2) FOR THE EXCHANGED SERIAL SIGNALS SEE VENDOR’S DOCUMENT
"l/O0 LIST" NUMBER 1724000437—IN—LIS—00015

3) INSTRUMENT HAS 30 MINUTES WARM UP TIME

ON EACH POWER CYCLE

LEGEND

O SKID MOUNTED INSTRUMENT

SKID PLC SIGNAL

PROCESS LINE

SOFTWARE SIGNAL

THREADED BALL VALVE
FLANGED BALL VALVE

INSTRUMENT AIR / IMPULSE LINE
ELECTRICAL / INSTRUMENT SIGNAL

TEMPORIZED DRAIN TRAP

PRESSURE RELIEF VALVE

SELF—ACTUATED BALL VALVE

@ TIE=IN POINT

SILENCER

i

N

2
ks

ACTUATED BALL VALVE
CHECK VALVE
SOLENQID VALVE

PRESSURE REDUCER

HOLDS

I’ Rosne

PROCEED

MO COMMENTS - APPROVED - WORK MAY

MINOR COMMENTS - REVISE AND RESUBMIT
WORE MAY PROCEED

3 MAIOR COMMENTS — REJECTED — DD NOT

PROCEED
| APPROVAL ROT REQUIRED
NOTE: Apprownl doesnT refllewe e supplier  froim
Mandaiory Conmg It sl ol roctiien dodivreEnls ond
spec oo, Conwnents made do nol imply occeplone
| --‘l .|'_.|'-||'|I | I'r-'"lr-'.'_.r.'-.'llf.ul |
LA Date
Giuseppe 30/05/2025
Cavallo
06 |12/05/25| GT MC TM | ACCEPTED FOR CONSTRUCTION (AFC)
05 |03/04/25| GT MC TM | ACCEPTED FOR CONSTRUCTION (AFC)
04 |23/12/24| GT | MC | ™™ | ACCEPTED FOR CONSTRUCTION (AFC)
03 |05/09/24| GT MC TM | ACCEPTED FOR CONSTRUCTION (AFC)
00 |21/03/24| GT | MC | T™ |ISSUE FOR REVIEW (IFR)
REV. DATE DRN | CHKD | APPD DESCRIPTION
E ROSETTI MARINO
TITLE
BASE LOAD POWER HUB (BLPH)
PACKAGE P&ID
NITROGEN GENERATION PACKAGE
CONTRACT NO./TITLE CW—I-WP4-2023-05/HOLLANDSE KUST NOORD WIND PARK | SCALE N/A
DRAWN GT CHECKED MC APPROVED TM DATE 12/05/25
DRAWING NO. SHEET REV.
Al 1724000437-PR-PID-00018 | 001 | 06

1724000437—-PR-PID-00018

File Name
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PSA ADSORBENT MATERIAL FILLING NOZZLE

PLATFORM

250

CFSR
IWF

N = 348096
U, o (/5]
WD [°N]

a[u]

& @ 5

© =

m [ TICET

© .
S & o

o
a
=S

NOTES

1.

2. FOR EQUIPMENT WEIGHT REFER TO EQUIPMENT DS,

DOC. NO. 1724000437—MAC—-DS—-00011

SKID TOTAL WEIGHT: 5000 kg

5. FOR DESIGN PARAMETERS & CODES REFER TO EQUIPMENT DS,

DOC. NO.

1724000437—-MAC—-DS—-00011

4. FOR WELDING DETAILS REFER TO WELDING SPECIFICATION,

DOC. NO.

1724000437—WEL—-LIS—00020

5. FOR PAINTING DETAILS REFER TO PAINTING SPECIFICATION,

DOC. NO.

1724000437—MAT—PRO—-00021

6. NO LUBRICATION REQUIRED

7. FOR INSTRUMENT CABLES & CONNECTION DETAILS REFER TO

DOC. NO. 1724000437—MAC—DG—00009
LEGEND
HOLDS
ROSETTI
MARINO
—
< 1 NO COMMENTS - APPROVED - WORK MAY

PROCEED

2

MINOR COMMENTS - REVISE AND RESUBMIT -
WORK MAY PROCEED

3

MAJOR COMMENTS — REJECTED — DO NOT
PROCEED

4

APPROVAL NOT REQUIRED

NOTE: Approval doesn’t relieve the supplier from
mandatory compliance with contractual documents and
specifications. Comments made do not imply acceptance
of any cost or delivery impact.

I 70 I
640 i |
250 _|_ 700 _ | 31 o
AN | || [/ I ] Il I | g |
] l I I 3 ?'_,% L rﬂ' I | S B |
C-64001A C-64001B P\ 0 !
© @ @ 0) | N4 PIECES \\_5mm THICK PLATE |
H N I - N LT -
I’ I - oo
- E CP-640E1 ?7 - GE) gqm” Jirl S-64001B
64 XV-057 —
PDIT-056 .XV-056 'Dr/ g
E [ - ] "
o) — -~ SB4001A ) _ 8%
5 - 9
3 . & ]:L @6 T arus 3 §§
N — - 5 M T 545 1] m o, 134
TP-042 il Gy I :
TP-045 ‘ — — A
& \ y
a - e || o =) [=a)
7 4 : S = 1
N
o [ - ] [ o
S . > 3
TP-043 === EE == > I S -
- e el | ] - ol ol ! Q r!: q
7 IW°LTS L4l 38 A A Sl 2
cf) il I
I ! " I 1 15 s 1 B SR
785 \CABLE ENTRY SUITABLE FOR CABLE 3G4 _ 71100 200 500
1600 POWER SUPPLY 230V (UPS) 400 P04y 2700 TP-045 TP-042 400
POWER SUPPLY 230V (Normal) - — —t — =,
LOCAL CONTROL PANEL POWER SUPPLY 3500
(NOTE 7)
I I 7
| P |
| ; |
SECTIONA-A (1:12.5) 3
- 3500 _ | 2 3 |
ol (300 1000 i 1000 i 1000 _1..200_ E - 800 -l 952 -
« N° 8 HOLES @14 HEA 140 | = TP-044 |
| ¥ Zi] Py Py T i | E 278 |
H Il Il T T | Il 2 | | ‘ R ‘ |
&
| g (Guloso) 5 |
| I Gaffsa) ] i |
S | \\ I
| ~ T\ ol 1L , |
| Ll iz o@,‘i TP-044 |
oxc 2y
g | kDo |\ [0 |
2 | < P c : |
| 2 |
| I PCV-060 ° ) B |
o O —
| (O3] Il £ |
| 1] I;:: I ! ‘ PDI€T>‘-}056 8 |
o o | ] - —— I el D 1= : © |
— —— L — | o LT [T | T il |
i il ¢ ¢ == 8 o~——— °'_E
L L | | —r o=o) i | o iy e |
S 400 | 2700 400 | 300 | 200 |
TP-042
| 1100 1700 E700 |
| |
[rP-043 TP-045
| 750 |
LMAINTENANCE AREA = 1645 - J|
FOUNDATION LOADS TABLE | e e e
LIFTING EMPTY OPERATION
VERTICAL (kN) 8.2 7.5 8.2
S P Py Py S U U U U U .
SHEAR'Y (kN) N.A. 7.23 7.23 | NAMEPLATE "COES” |
SHEAR X (kN) N.A. 3.54 3.54 : 5 = : TAG NUMBER OF EQUIPMENTS
TAG DESCRIPTION
MOMENT Y (kNm) N.A. 0.04 0.04 | MANUFACTURER | COES SRL — STEZZANO (BG) | |
MOMENT X (kNm) N.A. 0 0 | SERVICE | NITROGEN GENERATION PACKAGE | | C—640014/B PSA TOWERS
| YEAR | 2024 |  SERIAL NUMBER | 1240008 | | S-64001A/8B PSA AFTER FILTERS
N.8 SCREW M12 x 30 mm | I
N8 WASHER @12 | WEIGHT | 5000 kg | ITEM | A-64000 | |
(SUPPLIED BY COES) | DISCHARGE N2 PROCESS DATA |
o | FLOW [ 60 Nm3/h |  PRESSURE | 8 barg | |
OO' | TEMPERATURE | 35°C | N2 PURITY | 97% | |
NG " MAX ALLOWABLE LOADS AT B.L. CONNECTIONS | | |
FORCES [kN] MOMENTS [kNm] ! | | PESIGN DATA | CONNECTIONS
i 4 | % 74 I PRESSURE | 12 barg |  TEMPERATURE | -29 / +80C | | POS. TYPE SERVICE MATERIAL
VL VL P VC MC MT ML O | | | |TP—043 | ¢ 1” ANSI B16.5 1504 R.F. DRY AR INLET SS 316/316L.
A 1.8 1.5 1.8 0.3 0.4 0.2 LO" [T | [2014/68/EU — Cat. V] | [tr=042 | 1" ANSI B16.5 150# R.F. NITROGEN OUTLET C.S.
B 1.8 1.5 1.8 0.3 0.4 0.2 N\ : O O : TP—045 | ¢ 2" ANSI B16.5 150# R.F. NITROGEN VENT C.S.
C 1.8 15 1.8 0.3 0.4 0.2 SUPPORT ON SITE i_.:._._._._._._._._._._._._._._._._._._._.___.i._I TP—044 | ¢ 1” ANSI B16.5 150# R.F. CONNECTION TO RECEIVER CS.
e D 1.8 1.5 1.8 0.3 0.4 0.2

_%159_ I‘Dale
Giuseppe 14/01/25
Cavallo
03 |27/12/24| GT MC TM | ACCEPTED FOR CONSTRUCTION (AFC)
02 [22/07/24| GT | MC | T™ |ISSUE FOR REVIEW (IFR)
01 08/05/24 GT MC ™ | ISSUE FOR REVIEW (IFR)
00 |26/03/24| GT | MC | T™M |ISSUE FOR REVIEW (IFR)
REV. DATE DRN | CHKD | APPD DESCRIPTION
E\X/IND E ROSETTI MARINO
e BASE LOAD POWER HUB (BLPH)
PACKAGE GENERAL ARRANGEMENT
NITROGEN GENERATION PACKAGE
CONTRACT NO./TITLE CW—I-WP4—2023-05/HOLLANDSE KUST NOORD WIND PARK | SCALE N/A
DRAWN GT CHECKED MC APPROVED TM DATE 27/12/24
DRAWING NO. SHEET REV.
Al 1724000437-MAC—DA-00005 001 | 03

1724000437—-MAC—-DA—-00005
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SECTIONE-E(1:25)

SALDATURA
LONGITUDINALE

435

DETAILC (1:12.5) (i)

250

3732

1620

1330

4146

@60

1480

1330

978

40

600
6
A ",
/

256
150

497

53

NAMEPLATE DETAIL
(0 MANUFACTURER | COES SRL - STEZZANO (BG) | O)
EQUIPMENT | N2 RECEIVER V-64001 |
SERIAL NUMBER YEAR
DESIGN CODE [ ASME VIl Div. 1 Ed. 2021/ PED 2014/68/UE_|
CONFORMITY | Category IV |
Ao
DESIGN PRESSURE
DESIGN TEMPERATURE
TEST PRESSURE
CORROSION ALLOWANCE 3mm
WEIGHT
O VOLUME o)

DETAILB (1:12.5)

SECTIONA-A(1:25)

ELENCO PARTI/ BILL OF MATERIAL
POS QrY DESCRIPTION MATERIAL WGT | TEST | COD.COES =
1 1 SHELL 2€2000 Thk. 15 L=1500 (Manhole 16" side) SA 516 Gr.70 1080 B L3723 X
2 1 SHELL 262000 Thk. 15 L=1500 SA 516 Gr.70 1095,6 B L3724 e
3 2 ELL. HEAD i1970 Thk. 15mm (Thk. 12.75mm min.) SA 516 Gr.70 11123 B L3716 < Ry
4 4 PLATE 400x400 thk=40 N° 6 HOLES @35 SA 516 Gr.70 194 c L3719 o &
| 5 | 5160,000 mm |PROFILE HEB 200 L=1290 S 355 J2 314,8 C F7552
H 6 4 PAD 350x300 thk=15 SA 516 Gr.70 50 B L3720
\ 7 1 FLANGE W.N.16" Sch. 40 1504 RF SA 350 Gr.LF2Cl1 | 66,3 B H1000
S ‘ 8 1 PAD @e=510 @i=410 thk=15 for Man Hole SA 516 Gr.70 93 B L3721
/ ‘ 3 9 1 SHELL ge407 Thk. 15 L=110 SA 516 Gr.70 13,6 B 13722 CF SRy
| 10 2 PAD @e=320 @i=220 thk=15 for Trunnion SA516 Gr.70 98 B L3718 U
| 11 2 DISK @273 thk=15 SA 516 Gr.70 13,8 Cc D2222 W
| F I 4 B 12 | 200,000 mm |PIPE SMLSS 8 Sch.80 SA 333 Gr. 6 12,5 Cc D9560 E
\ 13 2 FLANGE W.N.1" Sch. XXS 150# RF SA350 Gr.LF2Cl1 | 26 B L3726 i 14- 16
‘ 14 | 80,000mm |PIPE SMLSS 2 Sch.160 SA 333 Gr. 6 09 B C1399 Bz
o H ‘ —T@ 15 | 80,000 mm |PIPE SMLSS 1 Sch.XXS SA 333 Gr. 6 0,4 B D604 E],"“
3 + \ % 16 2 COUPLING 1/2" NPT-F 6000# SA350Gr.LF2CL1 | 07 B K1337 —n
— ‘ — 17 1 GKT SPIRAL WOUND 16" 150# Thk. 4.5mm 316L+GRAPHITE 2 C F8428 P Bc
! 18 1 FLANGE BLIND B16.5 16" 150# RF SA350Gr.LF2Cl1 | 762 B L3727 %0 .
\ 19 32 WASHER 1 [ 15 C C5634 iz e
i 20 32 NUT 1" UNC SA 194 Gr.7 56 B J2840
8 21 16 STUD-BOLT 1" UNC x 155 SA 320 Gr.L7 99 B H9373 NOTES
G‘ | G ° 3 22 1 ELBOW L.R. 90° 1" Sch. XXS SA 420 WPL6 03 B D9605
1 = 23 | 502,528 mm |PIPE SMLSS 1 Sch.XXS SA 333 Gr. 6 2,7 B D9604 NOTE:
. 24 | 73,000 mm |PIPE SMLSS 1 Sch.XXS SA 333 Gr. 6 0,4 B D9604 { QUANTITIES IN MATERIAL LIST FOR No. 1 VESSEL
25 | 200,000 mm |PLATE 50 x 6 L=132.5 mm SA 516 Gr.70 03 B L4381 : : :
i | B 26 1 PLATE 200x55 thk=18 (DAVIT 16" 150#) SA 516 Gr.70 1.2 B 14382 2. ALL DIMENSIONS ARE IN mm UNLESS OTHERWISE SPECIFIED.
| e Y T BT 2 Ry > : 9% 3. ALL THICKNESSES SHOWN ARE MINIMUM AFTER FORMING.
T 1k ,000 mm ch.40 L= r. )
8 ' i1 29 2 PLATE 50x70 Thk. 15 mm FOR DAVIT 16" SA 516 Gr 70 06 B L4383 4. TOLERANCE OF VESSELS: ACCORDING TO COES PROCEDURE CTP03684 Rev.2
- 30 1 LIFTING EYE M22x260 SA 350 Gr. LF2 Cl.1 1 C L4375 5. FLANGES DRILLED HOLES SHALL STRADDLE MAIN CENTER AXIS OF VESSEL.
g; g XIVSTS';A';; ﬁ fﬁw g :(1)94 — g; g L31339638 6. FLANGES FACE FINISHING: 125-250 AARH.
H r. y "
33 1 BENDING PIPE SMLSS 2" SCH. 40 L=920 (DAVIT 16" 150#) |SA 333 Gr. 6 6,8 C L4385 FLANGES AND BLIND FLANGES <= 24" ACC TO ASME B16.5 (2020).
8 A \@ A 34 1 ROD @e=100 @i=61 Thk=12 SA 516 Gr.70 05 9 L4376 7. VENT HOLES ON REINF. PAD: 1/4" NPT/F EACH PAD OR SEGMENT
% \@ + 22 1 g:zi gej‘g tghkfz — 22 212 ngS 81 g tjg;; PERFORM TEST AT 1 bar(g) WITH AIR AND SOAPY SOLUTION.
| JR— e= 1= = r. s
X & I 37 1 SUPPORT NAMEPLATE 140x120 Thi4mm SA516.Gr 70 05 B 4047 8. ALL NOZZLES WITHOUT INTERNAL PROJECTION, TO BE FLUSHED WITH INSIDE SURFACE
» Eii - m]/@ 38 1 FLANGE W.N.2" Sch. 160 1504 RF SA350Gr.LF2CL1 | 31 B F7664 OF THE VESSEL. THE INSIDE EDGE OF ALL NOZZLES TO BE ROUNDED.
DA 0 1 |LFING UG A80 100 OLE G T sastoorn s T 5| tarw ] FORWELDING DETALS REFER TO THE RELATED WELDING BOOK,
C = = = r. y
41 1 EARTHING LUG 70 x 50 Thk.6 SA 516 Gr.70 02 C L5167 DOCUMENT NO. 1724000437-WEL-LIS-00020.
42 24 SCREW - M30 x 140 - UNI 5739 Cl.8.8 04 9 L5163 10. BUTTWELDING FITTINGS ACCORDING TO ASME B16.9 (2018)
ji ;‘i X:’J‘f;‘;g ﬁ 3?5587 gl“g gg g &132324 11. THREADED FITTINGS ACCORDING TO ASME B16.11 (2021)
: : 12. QUANTITY 1: SEE ORIENTATION PLAN.
MATERIAL TEST SYMB. (according to EN 10204)
A Tested material (3.2)
B Material with certificate of manufacturer (3.1)
C Material without certificate
D Material with certificate of manufacturer (2.2)
SALDATURA
LONGITUDINALE LEGEND
POS DESCRIPTION PIPE CONN.
-—90°] N1 | INJOUT WN 1" 150# RF SCH. XXS
@ @ @ @ il N2 PSV WN 2" 150# RF SCH. XXS
N3 PRESSURE GAUGE PG COUPLING 1/2"NPTF 6000#
DETAILC (1:10) N4 PRESSURE TRANSMITTER PT COUPLING 1/2" NPTF 6000+#
N5 DRAIN WN 1" 150# RF SCH. XXS
N6 MAN HOLE WNF 16" 150# RF SCH. 40
Applicable codes and standards ASME VIl Div.1 Ed. 2021 / PED 2014/68/EU HOLDS
Third party ICIM GROUP
o .
% [STAMP N
T S : .
NATIONAL BOARD No INO
CRN REGISTRATION NA. (1| O COMMENTS - APPROVED - WORK MAY
SALDATURA Design pressure internal 12 barg PROCEED
2 AINOR C VISE AND JBM
LONGITUDINALE Working pressure A barg Ir'“:;:fr .1f:":h:;tzzbq.l‘-dl E AND RESUBMIT
% Hydrotest pressure vertical 17,2 barg 3 MAIDR COMMENTS — REJECTED — DD MOT
§ Hydrotest pressure horizontal N.A. barg PROCEED
o . . . . APPROVAL NOT REQUIRED
Static head in design 0 barg NOTE: Approwal doesnT redlewe Ehe  suppder  from
MAWP 12,72 barg at temperature of Fso °C mandatory compliance with confroctual docements and
- wpegificotions. Covwnents made do ol imply occeptonoe
Design temperature 80 °C of any cost or delivery impoct .
. | + L LErSE N O 'If'
g Working temperature - °C Sign Date
o :
£  |MD.M.T. @MAWP -29 °C Giuseppe
|_
Test temperature min. 10 °C Cavallo 23/04/25
Corrosion allowance 3 mm
Out of roundness 1%
g
3 Insulation - mm
g Capacity 11000,0 t c o
é Plates 0.25 (>4); 6% (<=4) |mm
Tollerance on thickness |Pipes 125 % 04 |03/04/25| STC | GT | T™M |ISSUE FOR INFORMATION (IFI)
Forgings =01 mm 03 |02/01/25| STC | GT | TM |ISSUE FOR INFORMATION (IF)
o |Nature N2 02 |07/10/24| STC | GT | T™M |ISSUE FOR INFORMATION (IFI)
3 |Physical state GAS Group 2 01 |05/07/24| STC| GT | T™M | ISSUE FOR INFORMATION (IF1)
Specific weight 11,43 kg/m?® 00 [28/05/24| STC | GT | T™ | ISSUE FOR INFORMATION (IFI)
. |Joint efficiency (E) 085 REV.|  DATE | DRN | CHKD | APPD DESCRIPTION
2 Rad. Cat/class RT3
§ Test Coupons NO
Radiographic Examination SPOT |note: | C RO S SW I N D E
2 |Head assembly in 1 piece N.A. ROSETTI MARINO
§ Heat treatment NO note:
T
s Liquid penetrant Examination (PT) YES note: TITLE :
E Ultrasonic Examination (UT) NO note: BASE LOAD POWER H U B (BLPH>
g fimpact test NO ot | Eemptpare Uoses /ves oo someweu amer| EQUIPMENT SECTIONAL DRAWING WITH BILL OF MATERIAL
% External Finishing According to Coating Specification no. 1724000437-MAT-PRO-00021 N |TROG EN GEN ERAT'ON PAC KAGE N2 REC ElVER
O
£ Internal Finishing According to Coating Specification no. 1724000437-MAT-PRO-00021 CONTRACT NO./TWLE CW—I—WP4—2023—05/HOLLANDSE KUST NOORD WIND PARK | SCALE  1:35
. ﬁ Wind YES note: Project Spec. 123A90-DDL-ST-SP-90017 SRAUN. STC CHECKED GT \PPROVED M iy 03/04/25
WS |Seismic YES note: Project Spec. 123A90-DDL-ST-SP-90017
£ |Empty 4000.0 kg A 1 DRAWING NO. SHEET REV.

17240004 37—-MAC-DD-00006

File Name :




HOLLANDSE KUST NOORD WIND PARK Project

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

PACKAGE PIPING SCHEMATICS AND | Sheet1of8

Document Title: Date: 24/12/2024

BILL OF MATERIALS s

Base Load Power Hub (BLPH)

NITROGEN GENERATION PACKAGE A-64000
PACKAGE PIPING SCHEMATICS AND BILL OF MATERIALS

Document Number: 1724000437-MAC-DD-00008

ROSETTI
MARINO

(T ])NO COMMENTS - APPROVED - WORK MAY Document Class: 2

~—1 PrROCEED

2 MINOR COMMENTS - REVISE AND RESUBMIT -
WORK MAY PROCEED

3 MAJOR COMMENTS — REJECTED — DO NOT
PROCEED

4 APPROVAL NOT REQUIRED

NOTE: Approval doesn’t relieve the supplier from
mandatory compliance with contractual documents and
specifications. Comments made do not imply acceptance
of any cost or delivery impact.

[ Sign Date
Giuseppe 09/01/25
Cavallo
01 24/12/2024 | Accepted for Construction (AFC) GT MC ™
00 03/09/2024 Issue for Review (IFR) GT MC ™
Rev. Date Description Prepared Reviewed Approved

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

File: 1724000437-MAC-DD-00008_01



ELENCO PARTI/BILL OF MATERIAL
POS |QTY DESCRIPTION MATERIAL | WGT (kg) | NOTE COD. COES
1 | 1 |PIPING01-LTCS 26 L4580
2 | 1 |PIPING 02 -LTCS 73.3 L4581
3 | 1 |PIPING03-LTCS 52.7 L4582
4 | 1 |PIPING 04 - SS 120 L4583
5 | 1 |PIPING05-LTCS 915 L4584
6 | 1 [PIPING06-LTCS 50.3 L4585
7 | 1 |HOOK UPS 12 L4594
|\ 8 | 1 |VESSEL N2 @700 SA 516 Gr.70 338.6 |CCO54050 L4388
[ s 9 | 1 |VESSEL N2 @700 SA 516 Gr.70 338.6 |CCO54050 L4388
10 | 1 |N2 SILENCER 1" 150# RF 73 CCO54051 L4394
9 11 | 1 |DUST FILTER IN/OUT 1" 150# SA 516 Gr.70 36 CC054049 L4391
\/ 12 | 1 |DUST FILTER IN/OUT 1" 150# SA 516 Gr.70 36 CC054049 L4391
. 13 | 1 |ASSIEME COLLETTORE 2"-N° 11 EV 1/4" NPT 21.1 L4593 L4593
— 14 | 2 |SILENCER SUPPORT 295  |L4590 L4590
15 | 1 |PALINA SUPPORTO COLLETTORE 2" 174 L4595 L4595
/@ 16 | 1 |PALINA DI FISSAGGIO FILTRI 8.9 L5183 L5183
17 | 1 |SUPPORTO PIPING 1" H=802 9.4 L5184 L5184
%: 18 | 1 |SUPPORTO PIPING 1" H=602 7.6 L5185 L5185
19 | 1 |SUPPORTO PIPING 1" H=802 9.5 L5186 L5186
20 | 1 |SUPPORTO PIPING 1" H1=802 - 1" H2=1370 - 2" H3=2268.5 284  |L5187 L5187
FL 21 | 1 |SUPPORTO PIPING 1" H1=232 - 1" H2=1697 - 2" H3=2278.5 28.3 |L5188 L5188
| 22 | 3 |SUPPORTO PIPING 1" H=232 12 L5189 L5189
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1 2411212024 REVISION STC GT
0 21/08/2024 ISSUE STC GT
REV DATE DESCRIPTION PREPARED APPROVED
j}gBM&/IOESSA N° 167 / 2 4 SERIALN° gl(;PEMATO Al %@} ggﬁll:é 112, 5
s SS o
coes ' CC0O54058
PIPING ASSEMBLY
COES CODE L4579 e 1 o 8
This dwg is the property of COES S.r.l. and is solely for the use of the party to which it is handed over
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BLPH-MV-813

/@ 1" 150# RF

1" 150# RF

BLPH-MV-812

ELENCO PARTI/BILL OF MATERIAL
POS QTY DESCRIPTION MATERIAL WGT | NOTE COD. COES
1 6 GKT SPIRAL WOUND 1" 150# Thk. 4.5mm 316L+GRAPHITE 0.3 kg C3052
2 1 ELBOW L.R. 90° 1" Sch. 80 SA 420 WPL6 0.2 kg D6263
3 3 FLANGE W.N.1" Sch. 80 150# RF SA 350 Gr.LF2Cl.1 | 3.5kg D6282
4 1 TEE 1" Sch.80 SA 420 WPL6 0.3 kg D6278
S 5 MALE CONNECTOR @1/2 x 1/2 NPT/M AISI 316 0.5kg | P-8-8-DM (5521
6 1 MALE ADAPTER @1/2 x 1/2 NPT/M AlSI 316 0.1kg | P-8-8-AM G7465
7 | 219.800 mm |PIPE SMLSS 1 Sch.80 SA 333 Gr.6 0.7 kg D6261
8 | 855500 mm |TUBING 1/2"x 1,65 Acciaio 0.4 kg D1577
9 | 659.000 mm |TUBING 1/2"x 1,65 Acciaio 0.3 kg D1577
10 | 200.000 mm |PIPE SMLSS 1/2 Sch.40 SA 333 Gr. 6 0.3 kg F8764
1 2 WELDOLET DN 1" x 1/2" Sch.80 SA 350 Gr.LF2Cl.1 | 0.1kg L5179
12 2 BALL VALVE 1" 150#RF - ART. 68J000 SPLIT BODY FB SA352LCC 9.6 kg L4626
13 2 PISTON CHECK VALVE BB FB FL 1" LF2/F6 150# RF SA350 Gr.LF2Cl.1 | 9.3kg L4446
14 2 BALL VALVE 1/2"NPTF ATEX SA 351 CF8M 0.5kg L3428
16 1 PRESSURE TRANSMITTER 2051CG4 - INTEGRATED MANIFOLD 0.5kg L4361
15 1 Differential Pressure Transmitter EMERSON 0.5kg L4362
MOD.2051CD3A02A1KS5E1M5D4T1Q4Q8HR7
BLPH-MV-818
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1 24/12/2024 REVISION STC GT
0 21/08/2024 ISSUE STC GT
REV DATE DESCRIPTION PREPARED APPROVED
R /7 2 [EFDT8E 1
ROSETTI MARINO DRATING
N2 SKID - BLPH NETHERLAND CCO54058
coes - PIPING 01 -
COES CODE L4580 Ser 2 o 8
This dwg is the property of COES S.r.l. and is solely for the use of the party to which it is handed over
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ELENCO PARTI/BILL OF MATERIAL
POS QTY DESCRIPTION MATERIAL WGT NOTE COD. COES
1 8 GKT SPIRAL WOUND 1" 150# Thk. 4.5mm 316L+GRAPHITE 0.4 kg C3052
2 | 100.000 mm |PIPE SMLSS 1/2 Sch.40 SA333Gr.6 0.1kg F8764
3 4 FLANGE W.N.1" Sch. 80 150# RF SA 350 Gr.LF2Cl.1 | 4.6kg D6282
4 2 TEE 1" Sch.80 SA 420 WPL6 0.6 kg D6278
5 | 141.600 mm |PIPE SMLSS 1 Sch.80 SA 333 Gr. 6 0.4 kg D6261
6 | 119.800 mm |PIPE SMLSS 1 Sch.80 SA 333 Gr. 6 0.4 kg D6261
7 | 119.800 mm |PIPE SMLSS 1 Sch.80 SA 333 Gr. 6 0.4 kg D6261
8 1 WELDOLET DN 1" x 1/2" Sch.80 SA 350 Gr.LF2Cl.1 | 0.1kg L5179
9 1 BALL VALVE 1/2"NPTF AIS| 316 0.3 kg 31227
10 3 BALL VALVE 1" 150#RF - ART. 68J000 SPLIT BODY FB SA 352 LCC 14.4 kg L4626
11 2 PNEUMATIC BALL VALVE @1" 150# RF-68J000-SR75-04-CL |SA 352 LCC 34kg | FAIL OPEN L4625
13 1 PNEUMATIC BALL VALVE @1" 150# RF-68J000-SR75-04-CL |SA 352 LCC 17kg | FAIL CLOSE L4623
12 3 ELBOW L.R. 90° 1" Sch. 80 SA 420 WPL6 0.6 kg D6263
0 «
@ @
@
64-XV-058 (12
64-XV-060
BLPH-MV-814
®  ®
BLPH-MV-810 BLPH-MV-809
1 24/12/2024 REVISION STC GT
0 21/08/2024 ISSUE STC GT
REV DATE DESCRIPTION PREPARED APPROVED
i G/ 0 2o n [TOER 1
ROSETTI MARINO DRANNG
coes N2 SKID - BLPH NETHERLAND CCO54058
- PIPING 02 -
FOGLIO DI
COES CODE L4581 seer 3 |oF 8
This dwg is the property of COES S.r.l. and is solely for the use of the party to which it is handed over




ELENCO PARTI/BILL OF MATERIAL
POS QTY DESCRIPTION MATERIAL WGT NOTE COD. COES
1 6 GKT SPIRAL WOUND 1" 150# Thk. 4.5mm 316L+GRAPHITE 0.3kg C3052
2 6 FLANGE W.N.1" Sch. 80 150# RF SA 350 Gr. LF2 CI1 7 kg D6282
3 1 TEE 1" Sch.80 SA 420 WPL6 0.3kg D6278
4 1 ELBOW 90° CONNECTOR @1/2 x 1/2 NPT/M AISI 316 0.1kg P-8-8-GM G7466
600 5 1 CONC_REDUCTION 2"x 1" Sch.80 SA 420 WPL6 0.4 kg G5816
T 6 2 FLANGE W.N.2" Sch. 80 150# RF SA350Gr.LF2Cl.1 | 5.8kg F0529
! 7 1 TEE 2" Sch.80 SA 420 WPL6 1.2 kg C1407
1" 1504 RF ! 8 1 WELDOLET DN 1" x 1/2" Sch.80 SA 350 Gr. LF2 CI1 0.1kg L5179
‘ 9 2 ELBOW L.R. 90° 1" Sch.80 SA 420 WPL6 0.4kg D6263
= — 10 | 100.000 mm |PIPE SMLSS 1/2 Sch.40 SA 333 Gr. 6 0.1kg F8764
16 T 11 | 519.800 mm |PIPE SMLSS 1" Sch.80S SA 312 TP316L 1.7kg C0792
©) 12 | 123.000 mm |PIPE SMLSS 2 Sch.80 SA 333 Gr.6 0.9kg C1402
o 13 79.484 mm |PIPE SMLSS 2 Sch.80 SA 333 Gr. 6 0.6 kg C1402
§ 14 | 102.528 mm |PIPE SMLSS 1 Sch.80 SA333Gr.6 0.3kg D6261
45 15 1 BALL VALVE 1/2"NPTF ATEX SA 351 CF8M 0.3kg L3428
g ’ 16 1 BALL VALVE 1" 150#RF - ART. 68J000 SPLIT BODY FB SA 352 LCC 4.8 kg L4626
= [1 " 150# RF 17 1 Back Pressure Regulator MR98H-3048-2347838 SA 216 WCC 11.4 kg 1" 1504 RF
By ] 18 1 PNEUMATIC BALL VALVE @1" 150# RF-68J000-SR75-04-CL |SA 352 LCC 17kg FAIL CLOSE L4623
2" 150# RF /
e L BLPH-MV-807
1" 150# RF\ 217 535
. \‘ BLPH-MV-808
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m 1 2411212024 |REVISION STC GT
1" 1504 RF 600 0 21/08/2024  |ISSUE STC GT
REV DATE DESCRIPTION PREPARED APPROVED
) : SCALA
W 16724 [ 2 m [IO[EE 1:75
DISEGNO N°
ROSETTI MARINO DRAWING N°
coes N2 SKID - BLPH NETHERLAND CC054058
- PIPING 03 -
FOGLIO DI
COES CODE L4582 sieer 4 |oF 8
This dwg is the property of COES S.r.l. and is solely for the use of the party to which it is handed over




ELENCO PARTI/BILL OF MATERIAL
POS QTY DESCRIPTION MATERIAL WGT NOTE COD. COES

1 1 GKT SPIRAL WOUND 1" 150# Thk. 4.5mm 316L+GRAPHITE 0.5kg C3052

2 1 MALE ADAPTER @1/2 x 1/2 NPT/M AISI 316 0.1kg | P-8-8-AM G7465

3 4 TEE 1" Sch.80S SA 403 WP316/316L| 1.3 kg D0611

4 5 ELBOW L.R. 90° 1" Sch.80S SA 403 WP316/316L| 1kg C4372

5 12 FLANGE W.N.1" Sch. 80S 150# RF SA 182 F316/316L | 14.3kg C4188

6 4 GKT SPIRAL WOUND 4" 150# Thk. 4.5mm 316L+GRAPHITE 1.6 kg D0778

7 2 FLANGE BLIND B16.5 4" 150# RF SA 213 TP316/316L | 14.1 kg C7362

8 | 219.800 mm |PIPE SMLSS 1" Sch.80S SA 312 TP316L 0.7 kg C0792

9 | 219.800 mm |PIPE SMLSS 1" Sch.80S SA 312 TP316L 0.7 kg C0792

10 | 340.300 mm |PIPE SMLSS 1" Sch.80S SA 312 TP316L 1.1kg C0792

11 | 243.356 mm |PIPE SMLSS 1" Sch.80S SA 312 TP316L 0.8 kg C0792

12 | 60.524 mm |PIPE SMLSS 1" Sch.80S SA 312 TP316L 0.2 kg C0792

1" 1504 RF 13 | 243.356 mm |PIPE SMLSS 1" Sch.80S SA 312 TP316L 0.8 kg C0792
- 14 | 60.524 mm |PIPE SMLSS 1" Sch.80S SA 312 TP316L 0.2 kg C0792
< 15 1 MALE CONNECTOR @1/2 x 1/2 NPT/M AlSI 316 0.1kg | P-8-8-DM G5521
= 16 | 41528 mm |PIPE SMLSS 1" Sch.80S SA 312 TP316L 0.1kg C0792
0 17 | 253.784 mm |PIPE SMLSS 1" Sch.40S SA 312 TP316L 0.6 kg 11603
@ 1" 1504 RF 18 | 200.000 mm |PIPE SMLSS 1/2" Sch.40S SA 312 TP316/316L | 0.3 kg C5215
R / 19 2 WELDOLET DN 1" x 1/2" Sch.40S SA 182 F316/316L 0.2 kg L5180
20 2 CESTELLO @85 L=400 FLG. 4" 150# S275JR 79kg | CCO02242 C2579

21 4 PNEUMATIC BALL VALVE @1" 150# RF-68J000-SR75-04-CL SA352LCC 68 kg | FAIL CLOSE L4624

22 1 PRESSURE TRANSMITTER 2051CG4 - INTEGRATED MANIFOLD  |ALUMINUM 0.5kg L4361

23 2 BALL VALVE 1/2"NPTF ATEX SA 351 CF&8M 0.5kg L3428

24 1 BALL VALVE 1" 1504RF - ART. 68J000 SPLIT BODY FB SA 351 CF8M 4.8 kg L4621
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1 2411212024 REVISION STC GT
0 21/08/2024 ISSUE STC GT
REV DATE DESCRIPTION PREPARED APPROVED
e 167724 [ = = A [TO[RE 1:75
ROSETTI MARINO BRATING
coes N2 SKID - BLPH NETHERLAND CCO54058
- PIPING 04 -
COES CODE 14583 Ser 5 |or 8
This dwg is the property of COES S.r.l. and is solely for the use of the party to which it is handed over




SECTIONA-A(1:7.5)
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64-XV-057

ELENCO PARTI/BILL OF MATERIAL
POS QTY DESCRIPTION MATERIAL WGT NOTE COD. COES
1 4 GKT SPIRAL WOUND 4" 150# Thk. 4.5mm 316L+GRAPHITE 1.6 kg D0778
2 2 CESTELLO @85 L=400 FLG. 4" 150# S275JR 7.9 kg CC002242 C2579
3 7 GKT SPIRAL WOUND 1" 150# Thk. 4.5mm 316L+GRAPHITE 0.3 kg C3052
4 3 TEE 1" Sch.80 SA 420 WPL6 0.9 kg D6278
5 2 FLANGE BLIND B16.5 4" 150# RF SA 350 Gr. LF2 Cl.1 | 13.7kg C0696
6 7 FLANGE W.N.1" Sch. 80 150# RF SA 350 Gr.LF2Cl.1 | 8.1kg D6282
7 1 ELBOW L.R. 90° 1" Sch. 80 SA 420 WPL6 0.2 kg D6263
8 | 397.328 mm |PIPE SMLSS 1 Sch.80 SA 333 Gr.6 1.3 kg D6261
9 77.040 mm |PIPE SMLSS 1 Sch.80 SA 333 Gr.6 0.2 kg D6261
10 3 ELBOW L.R. 90° 1" Sch.80 SA 420 WPL6 0.6 kg D6263
11 | 416.328 mm |PIPE SMLSS 1 Sch.80 SA 333 Gr.6 1.3 kg D6261
12 | 77.040 mm |PIPE SMLSS 1 Sch.80 SA333Gr.6 0.2 kg D6261
13 | 246.744 mm |PIPE SMLSS 1 Sch.80 SA 333 Gr.6 0.8 kg D6261
14 | 866.328 mm |PIPE SMLSS 1 Sch.80 SA 333 Gr.6 2.8 kg D6261
15 | 135.084 mm |PIPE SMLSS 1 Sch.80 SA 333 Gr. 6 0.4 kg D6261
16 3 PNEUMATIC BALL VALVE @1" 150# RF-68J000-SR75-04-CL SA 352 LCC 51kg FAIL OPEN L4623
g

Lo

N

0

<

64-XV-055
N—

(&)
64-XV-056
1 2411212024 REVISION STC GT
0 21/08/2024 ISSUE STC GT
REV DATE DESCRIPTION PREPARED APPROVED
e 167724 [ = = A [TO[RE 1:75
ROSETTI MARINO BRATING
coes N2 SKID - BLPH NETHERLAND CCO54058
- PIPING 05 -
COES CODE L4584 Ser 6 |or 8
This dwg is the property of COES S.r.l. and is solely for the use of the party to which it is handed over




ELENCO PARTI/ BILL OF MATERIAL
POS QTY DESCRIPTION MATERIAL WGT | NOTE | COD.COES
1 2 GKT SPIRAL WOUND 1" 150# Thk. 4.5mm 316L+GRAPHITE | 0.1kg C3052
2 3 GKT SPIRAL WOUND 2" 150# Thk. 4.5mm 316L+GRAPHITE | 0.5kg C2416
3 3 FLANGE W.N.2" Sch. 80 150# RF SA 350 Gr.LF2Cl.1 | 8.7kg F0529
4 1 TEE 2" Sch.80 SA 420 WPL6 1.2 kg C1407
5 | 127.816 mm |PIPE SMLSS 2 Sch.80 SA 333 Gr.6 kg C1402
6 | 1156.800 mm |PIPE SMLSS 2 Sch.80 SA 333 Gr.6 8.7 kg C1402
7 2 ELBOW L.R. 90° 2" Sch.80 SA 420 WPL6 1.8 kg C1403
8 | 140.016 mm |PIPE SMLSS 2 Sch.80 SA 333 Gr. 6 1kg C1402
1050 1300 | 271 45 114 9 | 906.800 mm |PIPE SMLSS 2 Sch.80 SA 333 Gr.6 6.8 kg C1402
10 | 1199.800 mm |PIPE SMLSS 2 Sch.80 SA 333 Gr. 6 9kg C1402
‘ 11 2 PSV N2 G10-API IN=1" 1504 OUT=2" 1504 - 12 barg AIS| 316/316L 11.6 kg L4438
7
A1 oo
/ \ r
— R -2 \==/A Ti Tt 1 B a
| Q|9 Q! 0 | 8
1 =
w0
1" 1504 RF 1" 150# RF =

1343

s
-

4,5

2" 150# RF

64-PSV-052

64-PSV-051

389,5

Q 1 24/12/2024 REVISION STC GT
0 21/08/2024  [ISSUE STC GT
REV DATE DESCRIPTION PREPARED APPROVED
?g:mESSA N° 1 67 /2 4 SERIAL N° ;g;MATo Al E} @% ggﬁté 1 . 7. 5
ROSETTI MARINO DRAWING
COes N2 SKID - BLPH NETHERLAND CCO54058
- PIPING 06 -
COES CODE L4585 Ser 7 o 8
This dwg is the property of COES S.r.l. and is solely for the use of the party to which it is handed over
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1 2 3 4 5 6 8 | 9 11 12 13 14 15
PREPARED [CHECKED AND APPROVED CUSTOMER APPROVAL DATE DESCRIPTION PREPARED [CHECKED AND APPROVED CUSTOMER APPROVAL DATE DESCRIPTION
ASSOLARI O. TIRABOSCHI T. 02.05.2024 FIRST ISSUE G
PREPARED DATE DESCRIPTION PREPARED DATE DESCRIPTION
A | assowario. TIRABOSCHI T. 30.05.2024 ACCORDING TO CUSTOMER COMMENTS H
PREPARED DATE DESCRIPTION PREPARED DATE DESCRIPTION
B | assowario. TIRABOSCHI T. 01.08.2024 ACCORDING TO CUSTOMER COMMENTS I
PREPARED DATE DESCRIPTION PREPARED DATE DESCRIPTION
C ASSOLARI O. TIRABOSCHI T. 04.09.2024 AS-BUILT L
PREPARED DATE DESCRIPTION PREPARED DATE DESCRIPTION
D | assoario. TIRABOSCHI T. 18.11.2024 COMMENTS AFTER COMMISSIONING M
PREPARED DATE DESCRIPTION PREPARED DATE DESCRIPTION
E ASSOLARI O. BERETTA L. 23.01.2025 COMMENTS AFTER COMMISSIONING N
PREPARED DATE DESCRIPTION
F TEST CERTIFICATE N 2024.134
TITLE
ELECTRICAL CABINET =PLANT +LOCATION WORK ORDER SERIAL NUMBER
REF. Netherlands
ELECTRICAL MECHANICALS INSTALLATION WIRING
CONDITIONS COLORS SECTIONS TERMINALS
RATED VOLTAGE: DEGREE OF PROTECTION (INT.): ENVIRONMENT TEMPERATURE: POWER CIRCUITS: POWER CIRCUITS: AUXILIARY:
--- IP20 -5° - 41°C BLACK MINIMUM 2,5mm?2 2,5mm?2
ac AUXILIARY CIRCUITS: AUXILIARY CIRCUITS: VOLTAGE MEAUSURE CIRCUITS:
RATED FREQUENCY: DEGREE OF PROTECTION (EXT.): RELATIVE HUMIDITY: BLACK MINIMUM 1.5mm?2 6mm2 WITH DISCONNECTING
50Hz 1P66 90% dc AUXILIARY CIRCUITS: ELECTRONIC CIRCUITS: SLIDE-LINK
RATED CURRENT: INTERNAL PAINTING: ALTITUDE: BLACK MINIMUM 0,5mm?2 CURRENT MEASURE CIRCUITS:
32A STEEL <= 1000mt s.l.m. CIRCUITS NOT ISOLATED BY GENERAL DEVICE: CURRENT MEASURE CIRCUITS: 6mmz2 WITH DISCONNECTING
, , _ ORANGE 2,5mm?2 SLIDE-LINK AND SHORT-CIRCUIT
AUXILIARY CIRCUIT SUPPLY: EXTERNAL PAINTING: INSTALLATION: EARTH CIRCUITS: VOLTAGE MEAUSURE CIRCUITS: CROSS CONNECT
230Vac~ 24Vdc STEEL FOR EXTERNAL YELLOW/GREEN 2,5mm?2 )
CABLE TYPE:
SHORT CIRCUIT CURRENT: SEGREGATION FORM: CABLE INCOMING: FS17
10kA -- FROM LOW
EARTH BUSBAR SECTION: PAINTING PROCEDURE: CABLE OUTGOING:
Cu 20x5 mm?2 DOCUMENT NUMBER: FROM LOW
1724000437-MAT-PRO-00021
REFERENCE STANDARDS:
IEC 61439-1
LEVELS DRAWING N. PLANT PAGE
241024-WD
COES S.r.l. COMMAND AND CONTROL SWITCHBOARDS d2410 02
_— === Via Pontida , 265 [WORK ORDER N. LOCATION
E_ =_ DESCRIPTION
Tel. +39 035 2050 511 Fax +39 035 2050 532 p——
www.coessrl.com coes@coessrl.com COVER 52

THE COLORS OF THE WIRE DON'T SPECIFIED ARE:

THE SECTIONS OF THE WIRE DON'T SPECIFIED ARE mm?2:




0 1 2 4 5 7 9 10 11 12 13 14 15
LETTER TYPE OF COMPONENT EXAMPLE MARK LETTER TYPE OF COMPONENT EXAMPLE MARK
A ASSEMBLED LASER P TEST DEVICE AND INSTRUMENT DEVICE OF MEASURE
INDICATOR RECORDERS
MASER A P
REGULATOR AND INTEGRATORS
GENERATOR OF SIGNALS
TRANSISTOR AMPLIFIER AD AMPEROMETER PA
INTEGRATED CIRCUITS AMPLIFIER Al - AP COUNTER OF IMPULSES PC
MAGNETIC AMPLIFIER AM - AT WATTMETER P
VALVE AMPLIFIER AV - AR APPARATUS RECORDER PS
CLOCK / COUNTER OF HOURS OF SERVICE PT
VOLTMETER PV
5 TRASDUCER OF QUANTITY PHOTOELECTRIC CELL
gg'\\l/_IIZL;\%régATO ELECTRIC EhEgARECTEZSSLTgEMRETER Q MANOEUVRE APPARATUS FOR SWITCH AUTOMATIC QF
MICROPHONE POWER CIRCUITS MOTOR PROTECTION QM
PICK-UP B DISCONNETTING SWITCH Qs
LOUDSPEAKER
SYNCRONOUS TRANSMITTER R RESISTOR FIXED OR VARIABLE (RHEOSTAT) RESISTOR R
TRANSDUCER OR ANALOGIC SENSOR OR NUMERIC E(é;IE\',\IATTIR,PEETER Eg
WITH MULTIPLE STEPS (USABLE FOR INDICATION
OR THE MEASURE): ( RESISTOR WITH INTRINSIC VARIATION DEPENDENT
: OF TEMPERATURE (THERMISTOR) RT
PRESSURE TRANSDUCER Bp gl;s\%TgingITvlj\ lIQI;gI’_II_{(I)l;SIC VARIATION DEPENDENT "
POSITION TRANSDUCER BQ ( )
ROTATION TRANSDUCER
(TACHOMETRIC GENERATOR) BR S COMMAND OR CONTROL APPARATUS
TEMPERATURE TRANSDUCER BT SELECTOR OR COMMUTATOR SA
VELOCITY TRANSDUCER BV PUSH BUTTON (INTO DEVICE ELECTRONIC
OF COMMAND WITH PROXIMITY) SB
SENSORS WITH ALL OR NOTHING NUMERIC (WITH STEP
C CAPACITORS CAPACITORS c SINGLE) OF NATURE MECCANIC AND ELECTRONIC:
- SENSOR OF LEVEL OF LIQUID sL
D BYNARY ELEMENTS DEVICE AND INTEGRATED CIRCUITS DIGITAL: - SENSOR OF PRESSURE SP
DEVICE OF DELAY DELAY LINE - SENSOR OF POSITION (INTO OF PROXIMITY) sQ
DEVICE OF STORAGE ELEMENT BISTABLE - SENSOR OF ROTATION SR
ELEMENT MONOSTABLE D - SENSOR OF TEMPERATURE ST
RECORDER
MEMORY MAGNETIC
RECORDER ON TAPE OR ON DISC T TRANSFORMER CURRENT TRANSFORMER A
COMMAND CIRCUITS
POWER SUPPLY TRANSFORMER TC
E MATERIALS SUNDRIES DEVICE NOT SPECIFIED IN THIS TABLE E POWER TRANSFORMER ™
MAGNETIC STABILIZER TS
HEATER EH VOLTAGE TRANSFORMER v
ILLUMINATION LAMP EL
VENTILATOR EV
u MODULATOR DISCRIMINATOR
OVER-VOLTAGE DEVICE CONVERTER DEMODULATOR
F PROTECTION DEVICE SOURGE ARRESTER F FREQUENCY CONVERTER
ENCODER u
CONVERTER
DEVICE OF PROTECTION WITH CURRENT THRESHOLD INVERTER
WITH INSTANTANEOUS ACTION FA TELEGRAPHIC TRANSLATOR
DEVICE OF PROTECTION WITH CURRENT THRESHOLD
WITH DELAYED ACTION FR
DEVICE OF PROTECTION WITH CURRENT THRESHOLD v ELECTRONIC TUBE ELECTRONIC TUBE
WITH INSTANTANEOUS ACTION AND DELAYED FS SEMICONDUCTOR GAS DISCHARGE TUBE
FUSE FU DIODE v
DEVICE OF PROTECTION WITH VOLTAGE THRESHOLD FV TRANSISTOR
THYRISTOR
G GENERATOR ROTATING GENERATOR G
POWER SUPPLY QUARZ OSCILLATOR RECTIFIER FOR COMMAND CIRCUITS VC
POWER SUPPLY
BATTERY OF ACCUMULATORS GB
CONVERTER OF FREQUENCY ROTATING OR STATIC GF w TRANSMISSION WAYS WIRE
POWER SUPPLY GS WAVE GUIDES CABLE
AERIALS BUS BAR
w
ACUSTIC SIGNAL HA WAVE GUIDE
H SEGNALLING DEVICE OPTICAL / LUMINOUS INDICATOR HL WAVE GUIDE DIRECTIONAL COUPLER
RELAY PARABOLIC AERIAL
K CONTACTOR RELE ISTANTANEO CON TUTTO O NIENTE O
CONTATTORI ISTANTANEO KA
RELE BISTABILI O CONTATTORI INTERBLOCCATI X AL CONNECTING BUS BAR X8
(RELE CON TUTTO O NIENTE CON ACCOPPIATORE PLUG TEST PLUG X
MECCANICO O MAGNETE PERMANENTE) KL PLUG XP
CONTATTORI KM OUTLET xS
RELE POLARIZZATO Kp TERMINAL BOARD XT
RELE REED KR
RELE TEMPO CON TUTTO O NIENTE (TIMER) KT Y APPARATUS MECHANICS ELECTRICALLY OPERATED ELECTROMAGNET YA
ELECTROMAGNETIC BRAKE YB
ELECTROMAGNETIC FRICTION YC
L INDUCTOR, REACTOR INDUCTOR, RECTOR, COIL L MAGNETIC MANDREL OR TABLE YH
ELECTROMAGNETIC VALVE v
M MOTOR MOTOR M
z TRANSFORMER, IMPEDANCE ADAPTOR EQUALIZER OF LINE
N ANALOG CIRCUIT INTEGRATED OPERATIONAL AMPLIFIER N EQUALIZER, BAND LIMITER COMPRESSOR z
ANALOG/DIGITAL HYBRID APPARATUS CRYSTAL FILTER
PLANT PREPARED CHECKED PLANT PAGE
COMMAND AND CONTROL SWITCHBOARDS NITROGEN - ASSOLARI O. TIRABOSCHI T. = NITROGEN 03
.
= === WIRING DIAGRAM DATE APPROVED LOCATION NEXT
— coes DESCRIPTION 02.05.2024 + QE 04
WORK ORDER N DRAWING N TOTAL SHEETS
A_| 30.05.2024 OA. MARKS OF IDENTIFIERS ACC. TO IEC 204-2
REV. DATE PREPARED | REV. DATE PREPARED 2024.4813_001 d241024-WD 52




0 1 2 3 4 5 6 7 8 10 11 12 13 14 15
DEFINITION OF IDENTIFIERS SYMBOL DESCRIPTION SYMBOL DESCRIPTION SYMBOL DESCRIPTION SYMBOL DESCRIPTION
(CEI3-34)
CODE 1 PLANT = Q TERMINAL ’—‘—‘ AUXILIARY RELAY
TOROIDAL
I POWER RELAY Q TRANSFORMER Dj HORN
CODE 2 LOCATION + & COLLECTOR BUS-BAR
CONNECTION
CODE 3 TAG -
FUSE TERMINAL N:::I EIETEBEFE)E%Y NETWORK NETWORK RESISTOR
ANALIZER ANALIZER
CODE 4 TERMINAL @ @ - EXCITATION
%
FUSE TERMINAL WITH LED
GENERIC PROTECTION OUTLET SOCKET
TIMED RELAY COMMON:
NUMERATION WIRES AND TERMINALS PUSH BUTTONS DELAYED TO ~VOLTMETRIC
(CEI 16-1) oo (- \ - HEAD THE DROP-OUT -AMMETRIC
-TRANSDUCER AN
TERMINAL BOARD TAG E @
COLOR |— — — GENERICS
@ VOLTMETER
MECHANICAL
TERMINAL NUMBER cwoorf ~ ~ ® LUMINOUS - RELAY STEP BY STEP 4 P INTERLOCKED
’7 @ AMMETER
SELECTORS o KEY FREE WITH
T CLOSED DOOR
> X1 1 v | COMMUTATOR:
O NC POSITION 0/1 \ POWER CONTACT R —~
N e VOTMETRIC KEY FREE
—WIRE NUMBER \| - Ty | OPEN AND CLOSE gy AMMETRIC KEY LOCKED
- O 0 POSITION 1/0/2 AUXILIARY CONTACT Wlﬁﬂﬁf
ﬂ \I/z FIXED
o ! T CONNECTOR
—COLOR NUMBER
v EXCHANGE
- é . POSITION 1/0/2 | AUXILIARY CONTACT n DIODE MODULE | | |
P IMPULSIVE \ \
- ) %}’ \ G G LIMIT SWITCH
by - @ | s | o ore ~
L WIRE SECTION ):\ AUXILIARY CONTACT Ac/Dc POWER SUPPLY
8_1: _ WITH KEY DELAYED ON OPENING _ AIR PRESSURE SWITCH
. . BIT PLC
jZ/y g ® g LED - LAMP | NORMALLY OPEN L pIN NUMBER AS—— | LEVEL swiTcH
t - K1 S 8 (:\ NORMALLY CLOSE ¥
« AUXILIARY CONTACT oI5 - PIN DESCRIPTION
13 DELAYED ON CLOSING ._
COMPONENT TAG . v LIGHTING BODY 10A1 - TAG CARD SENSOR FILTER
\ 2 FOR OPERATOR /0.1 - REF. SHEET.COLUMN
o LIGHT %I0.5 - PLC ADRESS .—T .—f THERMOSTAT
14 . OVERVOTAGE _ABCODO_DEF GHI = SYMBOLIC ADRESS . .
RC LIMITER
@ %u% BIT COMMENT - PLC BIT COMMENT -
COMPONENT TERMINALS ISOLATED BARRIER [@ @ REED MAGNETIC
NUMBER
’7 (SWITCH AMPLIFIER) 'IL';\'\‘G I;:é\SRCDR ron PROXIMITY SENSOR
i Lol Lo L PLC ADRESS <ﬂ>
{ SHEET REFERENCE
——| COLUMN REFERENCE
POTENTIAL CHAIN AT v
-E0:7 /10.1
1L f10a o ISOLATED BARRIER bLC BIT
T COLUMN REFERENCE %% =Y (TEMPERATURE REPEATER) COMMENT - PLC BIT COMMENT
SHEET REFERENCE
POTENTIAL NAME
PLANT PREPARED CHECKED PLANT PAGE
COMMAND AND CONTROL SWITCHBOARDS NITROGEN - ASSOLARI O. TIRABOSCHI T. = NITROGEN 04
= === WIRING DIAGRAM DATE APPROVED LOCATION NEXT
— coes DESCRIPTION 02.05.2024 + QE 05
WORK ORDER N DRAWING N TOTAL SHEETS
A 30.05.2024 O.A. COMMON SYMBOLS
REV. DATE PREPARED | REV. DATE PREPARED 2024.4813_001 d241024-WD 52




1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
SYMBOL DESCRIPTION SYMBOL DESCRIPTION SYMBOL DESCRIPTION SYMBOL DESCRIPTION
l S1 S1 St C
URRENT
GEARED MOTOR DEVICE L
X X $ SWITCH @ LINE/EARTH DISCONNECTING SWITCH 4:: I TRANSFORMER
F V‘\‘ 5\ )\ DISCONNETING SWITCH MEDIUM VOLTAGE 2 s e
OPENING COIL . .
X - [ VOLTAGE
== TRANSFORMER
B b
- o ‘T sﬁ | swrren: CLOSING COIL T 1 B b
I| MAGNETOTHERMAL LINE/EARTH DISCONNECTING SWITCH
X))‘«j% §' §'j MAGNETOTERMAL+DIFFERENTIAL MEDIUM VOLTAGE
ARE MINIMUM VOLTAGE COIL
|
* k¥ POWER
X -, | | TRANSFORMER
“ T T POLARIZD CAPACITOR SWITCH
$ & Ld DISCONNETTING SWITCH
F WITH FUSE Y'Y YN REACTOR i—o——| EARTH DISCONNETTING SWITCH
MEDIUM VOLTAGE
NI €D &, | DIFFERENTIAL SWITCH PT100 CAPACITIVE
\ 2 >E] J\/\/\/\/\_ THERMIC PROBE PP LIVE LINE
G,:Iﬁi MINIATURE DIFFERENTIAL PT100 INDICATOR
v THERMOCOUPLE

SOURGE ARRESTER
EXCHANGE ! |
AUXILIARY CONTACT OF: ASYNCHRONOUS MOTOR
SINGLE-PHASE
THREE-PHASE

’_[L‘ ’_/ -POSITION
| | -SIGNALLING
FOR SWITCH-DISCONNECTOR
(2)9)%)%)%)2)%)
THREE-PHASE
FLASHING-LIGHT

1 2 3 4 5 6 7
X ¥ ®

NORMALLY OPEN/CLOSE
| AUXILIARY CONTACT FOR:
\ 7 -SWITCH-DISCONNECTING SWITCH
-AUTOMATIC/MAGNETOTH. SWITCH
-THERMAL RELAY
I
:} - _\ :} - _7 |:::|~ - —X SIMPLE SOLENOID VALVE
RESET % |97
EIlEIE E :\\ \F}VELTﬁYATUHXEImg} CONTACTS I:::I— - —X -- E::I DOUBLE SOLENOID VALVE
TEST 196 98
PLANT PREPARED CHECKED PLANT PAGE
COMMAND AND CONTROL SWITCHBOARDS NITROGEN - ASSOLARI O. TIRABOSCHI T. = NITROGEN 05
= === WIRING DIAGRAM DATE APPROVED LOCATION NEXT
— coes DESCRIPTION 02.05.2024 + QE 06
& | 30052004 | oA COMMON SYMBOLS WORK ORDER N DRAWING N TOTAL SHEETS
REV. DATE PREPARED | REV. DATE PREPARED 2024.4813_001 d241024-WD 52




0 1 3 4 5 6 7 8 9 10 11 12 13 14 15
INDEX PAGES

PAGE DATE PREPARED DESCRIPTION DATE REV. DATE REV. DATE REV. DATE REV. DATE REV. DATE REV. DATE REV. DATE REV. DATE REV. DATE REV. DATE REV. DATE REV.

=NITROGEN+QE/01 02.05.2024 ASSOLARI O. COVER 30.05.2024 | A | 01.08.2024 | B | 04.09.2024 | C | 18.11.2024 | D | 23.01.2025 | E

=NITROGEN+QE/02 02.05.2024 ASSOLARI O. | MARKS OF IDENTIFIERS ACC. TO IEC 204-2 30.05.2024 | A

=NITROGEN+QE/03 02.05.2024 ASSOLARI 0. | COMMON SYMBOLS 30.05.2024 | A

=NITROGEN+QE/04 02.05.2024 ASSOLARI O. COMMON SYMBOLS 30.05.2024 | A

=NITROGEN+QE/05 02.05.2024 ASSOLARI 0. | INDEX PAGES 30.05.2024 | A | 01.08.2024 | B | 04.09.2024 | Cc | 18.11.2024 | D | 23.01.2025 | E

=NITROGEN+QE/06 02.05.2024 ASSOLARI O. INDEX PAGES 30.05.2024 | A | 01.08.2024 | B | 04.09.2024 | C | 18.11.2024 | D | 23.01.2025 | E

=NITROGEN+QE/10 02.05.2024 ASSOLARI 0. [ EXTERNAL VIEWS 30.05.2024 | A [ 01.08.2024 | B

=NITROGEN+QE/11 02.05.2024 ASSOLARI O. | INTERNAL VIEWS 30.05.2024 | A 04.09.2024 | C

=NITROGEN+QE/20 02.05.2024 ASSOLARI O. INCOMING LINE 230Vac SERVICES 30.05.2024 | A 04.09.2024 | C

=NITROGEN+QE/21 02.05.2024 ASSOLARI O. | INCOMING LINE 230Vac FROM UPS 30.05.2024 | A 04.00.2024 | ¢

=NITROGEN+QE/22 02.05.2024 ASSOLARI O. [ SAFETY RELAY 24Vdc 30.05.2024 | A 04.09.2024 | C

=NITROGEN+QE/25 02.05.2024 ASSOLARIO. | NETWORK ARCHITECTURE 30.05.2024 | A

=NITROGEN+QE/30 02.05.2024 ASSOLARIO. | PLC CONFIGURATION 01.08.2024 | B

=NITROGEN+QE/35 02.05.2024 ASSOLARI 0. | SUMMARY CPU 30.05.2024 | A

=NITROGEN+QE/36 02.05.2024 ASSOLARIO. | SUMMARY CARDS 1/0 RACK

=NITROGEN+QE/37 02.05.2024 ASSOLARIO. | SUMMARY CARDS I/0 RACK 30.05.2024 | A

=NITROGEN+QE/38 02.05.2024 ASSOLARI 0. [ SUMMARY CARDS 1/0 RACK 30.05.2024 | A | 01.08.2024 | B

=NITROGEN+QE/40 02.05.2024 ASSOLARI O. SUMMARY CARDS 1/0 RACK 30.05.2024 | A | 01.08.2024 | B

=NITROGEN-+QE/41 02.05.2024 ASSOLARIO. | SUMMARY CARDS I/0 RACK 01.08.2024 | B

=NITROGEN+QE/42 02.05.2024 ASSOLARI 0. | SUMMARY CARDS I/0 RACK 30.05.2024 | A 23.01.2025 | E

=NITROGEN+QE/43 02.05.2024 ASSOLARI O. | SUMMARY CARD PN COUPLER AND SWITCH SCALANCE

=NITROGEN+QE/44 02.05.2024 ASSOLARI O. | POWER SUPPLY CPU AND CARDS 1/0 RACK 30.05.2024 | A

=NITROGEN+QE/45 02.05.2024 ASSOLARI O. | POWER SUPPLY PN/PN COUPLER

=NITROGEN+QE/46 02.05.2024 ASSOLARI O. DIGITAL INPUT 1/0 RACK 30.05.2024 | A

=NITROGEN+QE/47 02.05.2024 ASSOLARIO. | DIGITAL INPUT I/O RACK 30.05.2024 | A

=NITROGEN+QE/48 02.05.2024 ASSOLARI 0. | DIGITAL INPUT I/O RACK 30.05.2024 | A 04.09.2024 | ¢

=NITROGEN+QE/49 02.05.2024 ASSOLARI O. DIGITAL INPUT 1/0 RACK 01.08.2024 | B

=NITROGEN+QE/51 02.05.2024 ASSOLARI O. DIGITAL OUTPUT 1/0 RACK 30.05.2024 | A

=NITROGEN+QE/52 02.05.2024 ASSOLARI O. DIGITAL OUTPUT 1/0 RACK 30.05.2024 | A | 01.08.2024 | B

=NITROGEN+QE/53 02.05.2024 ASSOLARI O. | DIGITAL OUTPUT 1/0 RACK 01.08.2024 | B

PLANT PREPARED CHECKED PLANT PAGE
E | 23.01.2025 O.A. COMMAND AND CONTROL SWITCHBOARDS NITROGEN - ASSOLARI O. TIRABOSCHI T. = NITROGEN 06
D _| 18112024 | OA === o=u WIRING DIAGRAM DATE APPROVED LOCATION NEXT
; gjzzzz 2:2: —_— = coes DESCRIPTION 02.05.2024 + QE 07
A | 30.05.2024 OA. INDEX PAGES WORK ORDER N DRAWING N TOTAL SHEETS
REV. DATE PREPARED | REV. DATE PREPARED 2024.4813_001 d241024-WD 52




0 1 3 4 5 6 7 8 9 10 11 12 13 14 15
INDEX PAGES

PAGE DATE PREPARED DESCRIPTION DATE REV. DATE REV. DATE REV. DATE REV. DATE REV. DATE REV. DATE REV. DATE REV. DATE REV. DATE REV. DATE REV. DATE REV.

=NITROGEN+QE/54 02.05.2024 ASSOLARI O. | ANALOG INPUT 1/0 RACK 30.05.2024 | A

=NITROGEN+QE/55 02.05.2024 ASSOLARI 0. | ANALOG INPUT I/O RACK 30.05.2024 | A 18.11.2024 | D | 23.01.2025 | E

=NITROGEN+QE/60 02.05.2024 ASSOLARIO. | AUXILIARY CIRCUIT SWTCH 5 PORT PROFINET

=NITROGEN+QE/61 02.05.2024 ASSOLARI O. | CONNECTION ProfiNet INTERNAL SWITCHBOARD 30.05.2024 | A

=NITROGEN+QE/62 02.05.2024 ASSOLARI O. | CONNECTION ProfiNet EXTERNAL SWITCHBOARD 30.05.2024 | A

=NITROGEN+QE/70 02.05.2024 ASSOLARI 0. | TERMINAL BOARD -X1

=NITROGEN+QE/71 02.05.2024 ASSOLARIO. | TERMINAL BOARD -X2

=NITROGEN+QE/72 02.05.2024 ASSOLARI O. | TERMINAL BOARD -XA 30.05.2024 | A 04.09.2024 | C

=NITROGEN+QE/73 02.05.2024 ASSOLARI 0. | TERMINAL BOARD -XDI 01.08.2024 | B

=NITROGEN+QE/74 02.05.2024 ASSOLARI O. | TERMINAL BOARD -XDI 01.08.2024 | B

=NITROGEN+QE/75 02.05.2024 ASSOLARI O. | TERMINAL BOARD -XDO 01.08.2024 | B

=NITROGEN+QE/76 02.05.2024 ASSOLARI O. TERMINAL BOARD -XY 01.08.2024 | B
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I O—sH I O—sH
| J | | J |
[ [ [ [
[ [ [ [
[ [ [ [
[ [ [ [
[ [ [ [
[ [ [ [
[ [ [ [
[ [ [ [
. SIEMENS | . SIEMENS |
[ [ [ [
[ [ [ [
PLANT PREPARED CHECKED PLANT PAGE
COMMAND AND CONTROL SWITCHBOARDS NITROGEN - ASSOLARI O. TIRABOSCHI T. = NITROGEN 17
= === WIRING DIAGRAM DATE APPROVED LOCATION NEXT
— coes DESCRIPTION 02.05.2024 + QE 18
WORK ORDER N DRAWING N TOTAL SHEETS
A_| 30.05.2024 OA. SUMMARY CARDS I/O RACK
REV. DATE PREPARED | REV. DATE PREPARED 2024.4813_001 d241024-WD 52




0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
6ES7131-6BF01-0AAQ 6ES7131-6BF01-0AAQ
6ES7193-6BP00-0BAO 6ES7193-6BP00-0BAO
xp3F T T ' xpi4 T T T T '
/30.7 1 | /30.7 | |
[ [ [ [
[ [ [ [
— —0 %I12.0 O—| 1 /48.0 64-ZSH-059 VALVE 64-XV-059 OPEN LIMIT SWITCH — —0 %I13.0 O—| 1 /49.0 64-ZSH-060 VALVE 64-XV-060 OPEN LIMIT SWITCH
I DIO I DIO
[ [ [ [
I 0 O_| ?‘WDC I 0 O_| ?‘WDC
[ [ [ [
— —1 %I12.1 O—| 2 /48.2 64-ZSL-059 VALVE 64-XV-059 CLOSED LIMIT SWITCH — —1 %I3.1 O—| 2 /49.2 64-ZSL-060 VALVE 64-XV-060 CLOSED LIMIT SWITCH
| it I DI
[ [ [ [
| ' Ok, | ! O %
[ [ [ [
— —2 %I12.2 O—| 3 /48.4 64-TH-001 INTERNAL CABINET THERMOSTAT — —2 %]I13.2 O—| 3 /49.4 64-ZSH-061 VALVE 64-XV-061 OPEN LIMIT SWITCH
| o I D12
[ [ [ [
I 2 O_| 214]\-/DC I 2 O_| %4{IDC
[ [ [ [
— —3 %I12.3 O—| 4 /48.6 64-HS-001 LOCAL START PUSH BUTTON — —3 %]I3.3 O—| 4 /49.6 64-ZSL-061 VALVE 64-XV-061 CLOSED LIMIT SWITCH
| o3 I D13
[ [ [ [
I 3 O_| 2142\/DC I 3 O_| %‘FZVDC
[ [ [ [
| — —4 %I12.4 O—| EH /48.8 64-HS-002 LOCAL STOP PUSH BUTTON | — —4 %I3.4 O—| 514 /49.8 SPARE
[ [ [ [
| 4 13 | 4 13
24VDC 24VDC
[ [ [ [
— — —5 %2505 /48.10 64-HS-003 LOCAL ALARM RESET L — — —s5 %3506 /49.10 SPARE
[ [ [ [
| > 14 | 5 14
24VDC 24VDC
[ [ [ [
| — —6 %I12.6 O—| le /48.12 64-HS-004 LOCAL REMOTE SELECTOR STATUS | — —6 %I3.6 O—| ZIG /49.12 SPARE
[ [ [ [
| 6 15 | 6 15
24VDC 24VDC
[ [ [ [
— —7 %I12.7 O_| 8 /48.14 64-ESD-001 SHUTDOWN ALARM FROM SIS - INDICATION ONLY — —7 %]I3.7 O—| 8 /49.14 SPARE
| o7 I DI7
[ [ [ [
| 7 16 | 7 16
24VDC 24VDC
[ [ [ [
[ [ [ [
[ [ [ [
! [ O ! [ O
| L | | -L |
| O_| Kl,DC I O_| (I;?IDC
[ [ [ [
[ [ [ [
[ [ [ [
I O—sH I O—sH
[ \TJ [ [ \L [
[ [ [ [
[ [ [ [
[ [ [ [
[ [ [ [
[ [ [ [
[ [ [ [
[ [ [ [
[ [ [ [
. SIEMENS | . SIEMENS |
[ [ [ [
[ [ [ [
PLANT PREPARED CHECKED PLANT PAGE
COMMAND AND CONTROL SWITCHBOARDS NITROGEN - ASSOLARI O. TIRABOSCHI T. = NITROGEN 18
= === WIRING DIAGRAM DATE APPROVED LOCATION NEXT
— coes DESCRIPTION 02.05.2024 + QE 19
B | 01.08.2024 0.A. —_— ——
WORK ORDER N DRAWING N TOTAL SHEETS
A_| 30.05.2024 OA. SUMMARY CARDS I/0 RACK
REV. DATE PREPARED | REV. DATE PREPARED 2024.4813_001 d241024-WD 52




0 1 2 3 4 5 6 7 9 10 11 12 13 14 15
6ES7132-6BF01-0AAQ 6ES7132-6BF01-0AAQ
6ES7193-6BP00-0DAO 6ES7193-6BP00-0BAO
-xpo1t ! -xpo2" !
/3081 | /3081 |
| | | |
| | | |
| — o0 %00+ L /51.0 64-XV-051 VALVE 64-XV-051 COMMAND | — o %qoo— L /52.0 64-XV-059 VALVE 64-XV-059 COMMAND
| | | |
I 0 O M I —0 O 9
| | | |
| 1 weio—qz /51.2 64-XV-052 VALVE 64-XV-052 COMMAND | —_ 1 weiom2 /52.2 SPARE
| | | |
| —1 O—| 3/]0 | . O_| I\140
| | | |
| — b2 %20+ 3, /514 64-XV-053 VALVE 64-XV-053 COMMAND | — b2 wq20+ 3, /524 64-XL-003 RUNNING SYSTEM LAMP
| | | |
| —_—2 O—| I%II | L O_| ,\141
| | | |
| — b3 %30+ 4 /51.6 64-XV-054 VALVE 64-XV-054 COMMAND | — 3 w30 “ /52.6 64-XA-001 GENERAL ALARM SYSTEM LAMP
| | | |
| 3 O I%IZ | —3 O |~142
| | | |
| — 4 %40 5, /51.8 64-XV-055 VALVE 64-XV-055 COMMAND | — 4 wqrao— 5, /52.8 64XL-003-DCS  NITROGEN GENERATOR RUNNING (TO DCS)
| | | |
| S o1 | S O3
| | | |
| — b5 %50+ 6, /51.10 64-XV-056 VALVE 64-XV-056 COMMAND | — s was0— 6, /52.10 64-XA-001-DCS  NITROGEN GENERATOR ALARM (TO DCS)
| | | |
I —>5 O 14 I —5 O 1a
| | | |
| — b6 %qoe0— 7 /5112 64-XV-057 VALVE 64-XV-057 COMMAND | — 6 %160 7 /52.12 64-XV-060 VALVE 64 XV-060 COMMAND
| | | |
| 6 O_| 3/]5 I L 6 O_| I%ls
| | | |
| — 7 %70+ 8 /51.14 64-XV-058 VALVE 64-XV-058 COMMAND | — 7 wa70— s, /52.14 64-XV-061 VALVE 64 XV-061 COMMAND
| | | |
| 7 O—| I%IG | 7 O_| 5'6
| | | |
| | | |
| | | |
| T O+ /443 POWER SUPPLY WHITE CARD DIGITAL OUTPUT -XDO1 | e O+
| T | | T |
I O_| (I;?/DC /443 I O_| gillDC
| | | |
| | | |
| | | |
I O sH I O—sH
| \TJ | | \TJ |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
. SIEMENS | . SIEMENS |
| | | |
| | | |
PLANT PREPARED CHECKED PLANT PAGE
COMMAND AND CONTROL SWITCHBOARDS NITROGEN - ASSOLARI O. TIRABOSCHI T. = NITROGEN 19
= === WIRING DIAGRAM DATE APPROVED LOCATION NEXT
Totosame | on — coes DESCRIPTION 02.05.2024 + QE 20
WORK ORDER N DRAWING N TOTAL SHEETS
A_| 30.05.2024 OA. SUMMARY CARDS I/0 RACK
REV. DATE PREPARED | REV. DATE PREPARED 2024.4813_001 d241024-WD 52




0 1 2 3 4 5 7 8 9 10 11 12 13 14 15
6ES7132-6BF01-0AAO
6ES7193-6BP00-0BAO
xpo3™ - '
/3091 [
| |
| |
| — o %00+ . /53.0 SPARE
| |
[ 0 09
| |
| — 1 w2104 2 /53.2 SPARE
| |
| L O 10
| |
| — b2 w20+ 3 /53.4 SPARE
| |
| L Ot
| |
| — b3 w30+ 5 /53.6 SPARE
| |
| |
| — 4 w40 5, /53.8 SPARE
| |
| |
| — b5 w250+ 6, /53.10 SPARE
| |
I t———5 O—| ;4
| |
| — s %60+ 7 /53.12 SPARE
| |
| L % 015
| |
| — 7 w70+ 8 /53.14 SPARE
| |
I 7 O—| 5'6
| |
| |
| |
! B — Ok
| '[ |
I O_| (I;?/DC
| |
| |
| O—:
| SH
| \TJ |
| |
| |
| |
| |
| |
| |
| |
| |
. SIEMENS |
| |
| |
PLANT PREPARED CHECKED PLANT PAGE
COMMAND AND CONTROL SWITCHBOARDS NITROGEN - ASSOLARI O. TIRABOSCHI T. = NITROGEN 20
= === WIRING DIAGRAM DATE APPROVED LOCATION NEXT
T orossma | oa — coes DESCRIPTION 02.05.2024 + QE 21
SUMMARY CARDS I/O RACK WORK ORDER N DRAWING N TOTAL SHEETS
REV. DATE PREPARED | REV. DATE PREPARED 2024.4813_001 d241024-WD 52




0 1 2 3 4 5 6 7 8 10 11 12 13 14 15
/30.9 /30.10
-XAIl -XAI2
SIE.6ES7134-6GD01-0BA1 SIE.6ES7134-6GD01-0BA1
SIE.6ES7193-6BP00-0DA0 SIE.6ES7193-6BP00-0BAO
r-r————--- - - - -—-=-=-=-=-=-7 | r-r————--- - - - -—-=-=-=-=-=-7 |
| ET 200SP SIEMENS | | ET 200SP SIEMENS |
| Al 4xI 2-/4-wire ST I | AI 4xI 2-/4-wire ST I
| | | |
| | | |
| | | |
| 1 | | 1 |
I + - %IW41$0)— I /54.1 I + S E— %1w12§0)— I /55.1
| } 5 | [ - 5 I
I M %IW4 8— I /54.1 I M %IWi12 8— I /55.1
| | | |
| — %Iw4 (9)0— | /54.2 64_PT_051 INLET PRESSUTE TRANSMITTER | — %IWI2 (9)0— | /55.2 64_PT_059 PRESSURE TRANSMITTER INSTRUMENT AIR RECIEVER
Uv( uwv(
' 13 | | 13|
I B %IW4 O— I /54.2 I B %IW12 O— I /55.2
210+ 210+
| 2 | I 2 I
I + —— %IWGS_ | /54.5 I + —— %IW1419— | /55.5
I B %IW6 1(3— I /54.5 I — %IWi14 1(1?— I /55.5
| | | |
| —— %IW6 (1)0— | /54.6 64_PT_052 TOWER 1 PRESSUTE TRANSMITTER | — %IWl4 (1)0— | /55.6 64_PDIT_056 DIFFERENTIAL PRESSURE TRANSMITTER OUTLET FILTERS
uvi uvi
| 14| | 14|
I B %IW6 O— I /54.6 I M %IW14 O— I /55.6
201+ 211+
| 3 | | 3 I
| + %IW8 18— I /54.9 | " o/01w16§2)— I /55.10 64_AT_051 OXYGEN TRANSMITTER
| _ . 7 | | _ :. 7 I
I D %IW8 8— I /54.9 I —— %IW16 8— I /55.10
| 11 | | 11 |
I ——————  %IW8 O— I /54.10 64_PT_053 TOWER 2 PRESSUTE TRANSMITTER I —————— %IW16 O— I /55.10
uv2 uv2
' 15| ' 15|
I ———— %wsO— /54.10 I ——— %wieO— | /55.11
212+ 212+
I 4 I I 4 I
| + — %Iwwlg— | /54.13 | + — %Iwwlg— | /55.13
| _ 8 | | _ 8 |
| D %IW10 8— I /54.13 I ———— %IW18 8— I /55.13
| | | |
I — %IWI10 (1)32— | /54.14 64_PT_057 OUTLET B PRESSUTE TRANSMITTER | —  %Iwis (1)32_ | /55.14 _XAI 45 SPARE
[9)'% UV
' 16 | ' 16 |
| — %wi00— /54.14 | —— %wisO— | /55.14
213+ 213+
I L+ | | L+ |
T o— 44.6 POWER SUPPLY WHITE CARD ANALOG INPUT -XAI1 Oo—
I 24VDC I / I f 24VDC I
| M | | M |
I J I o— 144.7 I J I o—
0vDC 0ovDC
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| 6ES7134-6GD01-0BA1 I | 6ES7134-6GD01-0BA1 I
PLANT PREPARED CHECKED PLANT PAGE
E | 23.01.2025 O.A. COMMAND AND CONTROL SWITCHBOARDS NITROGEN - ASSOLARI O. TIRABOSCHI T. = NITROGEN 21
= === WIRING DIAGRAM DATE APPROVED LOCATION NEXT
— coes DESCRIPTION 02.05.2024 + QE 22
A | 30.05.2024 OA. SUMMARY CARDS I/O RACK WORK ORDER N DRAWING N TOTAL SHEETS
REV. DATE PREPARED | REV. DATE PREPARED 2024.4813_001 d241024-WD 52




1 2 3 4 5 8 9 10 11 12 13 14 15
-SCALANCE
/60.1
F——m——— == - — = — = | /60.11
- /61.0
PN COU%F& 6ES7158-3AD10-0XA0 | 552 SCALANCE
| 6ES7193-6RA00-1AN0O | SIE.6GK5205-3BD00-2AB2 /43.7
| x80:h r—-——-—-—-—-—----"-- - - - - r-——-—-—-—--- - - - - - - - - I
| /45.1 POWER SUPPLY PN/PN COUPLER CARD (X80) | SCALANCE SIEMENS | SCALANCE SIEMENS |
1L+
I x80b |  XB205-3 | XB205-3 I
| /452 | | |
™M
' xs80h [ [ |
[ /451 [ P1 [ L+ |
| 2;8044 | PyIE OmD | /61.1 Ltiepaoe O— 160.2
| O—| /45.1 I E | 24VDC |
2L+
I I I P2 I M1 |
| | I pIE  Omd I /61.2 Mi/GND O— I /60.3
I IE I GND I
| |
I I I P(3)- > I ) FGND1 | )
_____ P3/IE 61.2 FGND1/Functional GND Oo— 60.5
: ET]-/ :— : : IE : Functional GND:
| | xng& | /619 I P4 I 2+ |
| | o | : | pte Omd /61.3 e O— | /60.6
) I IE I 24VDC I
' X300’ MBR T e
I I o I I PS5 I m2 |
G === = = | I ps/iE . OmD I /61.4 M2/GND  O— I 160.7
| 6ES7193-6AF00-0AAQ | | S e
| oF - ——— - | I I FGND2 |
| | | I I FGND2/Functional GND ~ ( ‘>— | /60.9
| \TJ | Xl%ﬁ I /61.12 I CONS/RI11 C(%N-S) | /61.5 Functional GNDI
. RI11
| | PN | | | |
' x301" X“E%E ! /61.13 I I I
| | PN | | pe RXT | |
G == === | I p6_RXT/FX  OmD) I /61.5 I
| 6ES7193-6AF00-0AA0 | | - |
| | I P6_TXT/FX  OmD I /61.6 I
[ X811 ' A |
| /45.3 POWER SUPPLY PN/PN COUPLER CARD (X81) I I I
1L+
| } | p7 RXT | |
| ()58_1'|2 /45.4 | P7_RXT/FX  OmD I /61.7 I
M FX
| } I p7 TxT | |
| ()5%'3 145.4 | P7_TXT/IX  Om) I /61.8 I
2M FX
[ X814 ' ' '
| o /45.4 | | |
I I I pg_RxT | I
| | I pg RXT/FX  OmD I /61.9 I
I I I Paf'XrXT I I
| | I pg_TXT/FXx  OmD I /61.9 I
| | | S |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
| | | | |
6GK5205-3BD00-2AB2
. SIEMENS | | | |
[ G s - - - - - - - - - - mm s s
| |
PLANT PREPARED CHECKED PLANT PAGE
COMMAND AND CONTROL SWITCHBOARDS NITROGEN - ASSOLARI O. TIRABOSCHI T. = NITROGEN 22
= === WIRING DIAGRAM DATE APPROVED LOCATION NEXT
— coes DESCRIPTION 02.05.2024 + QE 23
WORK ORDER N DRAWING N TOTAL SHEETS
SUMMARY CARD PN COUPLER AND SWITCH SCALANCE
REV. DATE PREPARED | REV. DATE PREPARED 2024.4813_001 d241024-WD 52




0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
30.15/ 1124+ > 24Vdc B 1124+ /45.0
30.15/ 1M24- 9> P 1M24- / 45.0
+ 1 + | + ! + ! + 1
3 £ | I | g g 1
1 1 1 1 1
-44QF1 -44QF2 -44QF3 -44QF4 -44QF5
S201M C 2 S201M C 2 S201M C 2 S201M C 2 S201M C 2
2A 2A 2A 2A
8 3 S 3 S
3 3 3 3 3
POWER SUPPLY WHITE CARD ANALOG POWER SUPPLY CPU 1513R-1PN - POWER SUPPLY CPU 1513R-1PN -
INPUT -XAI1l CPU1 CPU2
/42.3 /35.3 /35.12
-XAI1l -CPU1 -CPU2
24VDC 0vDC 1L+ M 2M 2L+ 1L+ iM 2M 2L+
L+ M X80 | 1 2 3 4 -X80 |1 2 3 4
L+ M L+ M
XDI]. 24VDC ovDC XDO]. 24VDC 0ovDC
/37.3 /40.3
POWER SUPPLY WHITE CARD DIGITAL POWER SUPPLY WHITE CARD DIGITAL
INPUT -XDI1 OUTPUT -XDO1
PLANT PREPARED CHECKED PLANT PAGE
COMMAND AND CONTROL SWITCHBOARDS NITROGEN - ASSOLARI O. TIRABOSCHI T. = NITROGEN 23
=== === WIRING DIAGRAM DATE APPROVED LOCATION NEXT
— coes DESCRIPTION 02.05.2024 + QE 24
WORK ORDER N DRAWING N TOTAL SHEETS
A_| 30.05.2024 OA. POWER SUPPLY CPU AND CARDS I/O RACK
REV. DATE PREPARED | REV. DATE PREPARED 2024.4813_001 d241024-WD 52




0 1 2 3 4 5 7 8 9 10 11 12 13 14 15
44.14/ 1124+ > 24vdc P> 1124+ /46.0
4414/ IM24- > > 1M24- / 46.0
e <
3| £ g
1
-45QF1
S201M C 2
2A
X80 |1 3 4 2 x81 |1 3 4 2
PN COUPLER[ ™ &+ PN COUPLER[ ™ & &+
/43.3 /43.3
POWER SUPPLY PN/PN COUPLER CARD POWER SUPPLY PN/PN COUPLER CARD
(x81)
PLANT PREPARED CHECKED PLANT PAGE
COMMAND AND CONTROL SWITCHBOARDS NITROGEN - ASSOLARI O. TIRABOSCHI T. = NITROGEN 24
= === WIRING DIAGRAM DATE APPROVED LOCATION NEXT
— coes DESCRIPTION 02.05.2024 + QE 25
POWER SUPPLY PN/PN COUPLER WORK ORDER N DRAWING N TOTAL SHEETS
2024.4813_001 d241024-WD 52

REV. DATE

PREPARED | REV.

DATE

PREPARED




0 1 2 4 5 6 7 8 9 10 11 12 13 14 15
45.14/ 1124+ > 24Vdc P> 1124+ /47.0
45.14 | 1M24- B> P 1M24-/47.0
+ + + + + + + +
N N N N N N I N
-XDI 01 -XDI 03 -XDI 05 -XDI -XDI 09 -XDI 011 -XDI 013 -XDI 015
5x20F 5x20F 5x20F 5x20F 5x20F 5x20F 5x20F 5x20F
1A| 1A| 1A| 1A| 1A| 1A| 1A| 1A|
[ [ [ [ [ [ [ [
[ [ [ [ [ [ [ [
[ [ [ [ [ [ [ [
[ [ [ [ [ [ [ [
[ [ [ [ [ [ [ [
[ [ [ [ [ [ [ [
[ [ [ [ [ [ [ [
> | . ! | | . . |
[ [ [ [ [ [ [ [ [ B
! [ [ [ [ [ [ [ [ |
! | | | | | | | | |
I I
| | | | | | | | ]
d 64-ZSH-051 64-ZSL-051 64-ZSH-052 64-ZSL-052 64-ZSH-053 64-ZSL-053 64-ZSH-054 64-ZSL-054
! open closed open closed open closed open closed |
% [ [ [ [ [ [ [ [ I
: [ [ [ [ [ [ [ [
l [ [ [ [ [ [ [ [ |
!_ [ [ [ [ [ [ [ [ _!
........... e
[ [ [ [ [ [ [ [
[ [ [ [ [ [ [ [
[ [ [ [ [ [
r- - _ [ [ [ [ [ [ L —/
[ [ [ [ [ [ [ [
[ [ [ [ [ [ [ [
[ [ [ [ [ [ [ [
[ [ [ [ [ [ [ [
-XDI (LZ -XDI (L4 -XDI (L6 -XDI (LS -XDI J>10 -XDI (LIZ -XDI (L14 -XDI (LIG
o ~— o [s2] < wn O ~
o o o o o o o o
g g g g g g g g
1 2 3 5 7 8
XDI1 o XDI1 er XDI1 b XDI1 o XDI1 o XDI1 ° XDI1 bi6 XDI1 o
/37.3 /37.3 /37.3 /37.3 /37.3 /37.3 /37.3 /37.3
%10.0 %1I10.1 %10.2 %1I0.3 %10.4 %10.5 %10.6 %]10.7
64_7SH_051 64_7ZSL_051 64_7SH_052 64_7SL_052 64_7ZSH_053 64_7SL_053 64_7SH_054 64_7ZSL_054
VALVE 64-XV-051 CLOSED LIMIT VALVE 64-XV-052 CLOSED LIMIT VALVE 64-XV-053 CLOSED LIMIT VALVE 64-XV-054 CLOSED LIMIT
VALVE 64-XV-051 OPEN LIMIT SWITCH SWITCH VALVE 64-XV-052 OPEN LIMIT SWITCH SWITCH VALVE 64-XV-053 OPEN LIMIT SWITCH SWITCH VALVE 64-XV-054 OPEN LIMIT SWITCH SWITCH
PLANT PREPARED CHECKED PLANT PAGE
COMMAND AND CONTROL SWITCHBOARDS NITROGEN - ASSOLARI O. TIRABOSCHI T. = NITROGEN 25
= === WIRING DIAGRAM DATE APPROVED LOCATION NEXT
— coes DESCRIPTION 02.05.2024 + QE 26
WORK ORDER N DRAWING N TOTAL SHEETS
A | 30.05.2024 OA. DIGITAL INPUT I/O RACK
REV. DATE PREPARED | REV. DATE PREPARED 2024.4813_001 d241024-WD 52




0 1 2 4 5 6 7 8 9 10 11 12 13 14 15
46.15/ 1124+ B> 24Vdc B 1124+ /480
46.15/ 1M24- 9> P 1M24-/ 48.0
+ + + + + + + +
N N N N N N I N
-XDI Q17 -XDI @19 -XDI @21 -XDI -XDI @25 -XDI @27 -XDI @29 -XDI 031
5x20F 5x20F 5x20F 5x20F 5x20F 5x20F 5x20F 5x20F
1A| 1A| 1A| 1A| 1A| 1A| 1A| 1A|
[ [ [ [ [ [ [ [
[ [ [ [ [ [ [ [
[ [ [ [ [ [ [ [
[ [ [ [ [ [ [ [
[ [ [ [ [ [ [ [
[ [ [ [ [ [ [ [
[ [ [ [ [ [ [ [
> | . ! | | . . |
[ [ [ [ [ [ [ [ [ B
! [ [ [ [ [ [ [ [ !
| | | | | | | | | !
| |
| | | | | | | | ]
d 64-ZSH-055 64-ZSL-055 64-ZSH-056 64-ZSL-056 64-ZSH-057 64-ZSL-057 64-ZSH-058 64-ZSL-058 d
! open closed open closed open closed open closed |
% [ [ [ [ [ [ [ [ I
: [ [ [ [ [ [ [ [ :
l [ [ [ [ [ [ [ [ |
!_ [ [ [ [ [ [ [ [ _!
— e S e e S S S ——
[ [ [ [ [ [ [ [
[ [ [ [ [ [ [ [
[ [ [ [ [ [
r- - _ [ [ [ [ [ [ L —/
[ [ [ [ [ [ [ [
[ [ [ [ [ [ [ [
[ [ [ [ [ [ [ [
[ [ [ [ [ [ [ [
-XDI (l)18 -XDI (l)zo -XDI (l)zz -XDI (l)z4 -XDI J)ze -XDI (l)zs -XDI (l)30 -XDI (l)32
S g S S S S S S
< < < < < < < <
1 2 3 5 7 8
XDI2 o XDI2 er XDI2 b XDI2 o XDI2 o XDI2 ° XDI2 bi6 XDI2 o
/37.10 /37.10 /37.10 /37.10 /37.10 /37.10 /37.10 /37.10
%I1.0 %I1.1 %I1.2 %I1.3 %I1.4 %I1.5 %I1.6 %I1.7
64_7SH_055 64_7ZSL_055 64_7SH_056 64_7SL_056 64_7ZSH_057 64_7SL_057 64_7SH_058 64_7SL_058
VALVE 64-XV-055 CLOSED LIMIT VALVE 64-XV-056 CLOSED LIMIT VALVE 64-XV-057 CLOSED LIMIT VALVE 64-XV-058 CLOSED LIMIT
VALVE 64-XV-055 OPEN LIMIT SWITCH SWITCH VALVE 64-XV-056 OPEN LIMIT SWITCH SWITCH VALVE 64-XV-057 OPEN LIMIT SWITCH SWITCH VALVE 64-XV-058 OPEN LIMIT SWITCH SWITCH
PLANT PREPARED CHECKED PLANT PAGE
COMMAND AND CONTROL SWITCHBOARDS NITROGEN - ASSOLARI O. TIRABOSCHI T. = NITROGEN 26
= === WIRING DIAGRAM DATE APPROVED LOCATION NEXT
— coes DESCRIPTION 02.05.2024 + QE 27
WORK ORDER N DRAWING N TOTAL SHEETS
A | 30.05.2024 OA. DIGITAL INPUT I/O RACK
REV. DATE PREPARED | REV. DATE PREPARED 2024.4813_001 d241024-WD 52




0 1 2 4 5 6 7 8 9 10 11 12 13 14 15
47.15/ 1124+ 9> 24Vdc B 1124+ /49.0
47.15 / 1M24- 9> P 1M24- / 49.0
+ + + + + + + +
N N N N N N N N
-XDI 033 -XDI 035 -XDI mw -XDI mw -XDI m‘u -XDI m‘ta -XDI m‘ts -XDI @47
5x20F 5x20F 5x20F 5x20F 5x20F 5x20F 5x20F 5x20F
1A | 1A | 1A 1A 1A 1A 1A 1A
| |
| |
| |
I I S 3 S = N
[ee] [oe] [ee) [ee) =]
| | < < < < <
| |
| |
+FIELD ! J'_
——— S S |
! | | !
! | [ |
! | | !
| 64-zsH-059 64-2SL-059 l 14 3 2 1 13
! open closed ! 64-TH-001 [\ 64-HS-001 E- -\ 64-HS-002 E---7 64-HS-003 64-HS-004 F~\
! | | | <20 ... +40°C i3 GREEN 14 RED » /2210 |14 14
| | | |
l | | l g =
! | | ! \ :
] i 2211
- I «
| | 211+
| | *
J |
=== |
| | ~ ™ < n © :
! ! = = 3 3 2 q
o
| |
| |
XDI &3t XDI b3s XDI 038 XDI Q40 XDI 042 XDI Q44 -XDI Q46 -XDI Q48
o — o [s2] < n O ~
2 3 2 3 8 8 2 3
< < < < < < < <
1 2 3 4 5 6 7 8
XDI3[ P xpI3[ ¢ XpI3[ @ XpI3[ ° xpi3[ ™ XpI3[ °® XDI3[ ©°° XpI3[ ™
/38.3 /38.3 /38.3 /38.3 /38.3 /38.3 /38.3 /38.3
%]I2.0 %]I2.1 %I2.2 %]12.3 %]I2.4 %]I2.5 %]I2.6 %I2.7
64_ZSH_059 64_ZSL_059 64_TH_001 64_HS_001 64_HS_002 64_HS_003 64_HS_004 64_ESD_001
VALVE 64-XV-059 CLOSED LIMIT SHUTDOWN ALARM FROM SIS -
VALVE 64-XV-059 OPEN LIMIT SWITCH SWITCH INTERNAL CABINET THERMOSTAT LOCAL START PUSH BUTTON LOCAL STOP PUSH BUTTON LOCAL ALARM RESET LOCAL REMOTE SELECTOR STATUS INDICATION ONLY (0=FAULT)
PLANT PREPARED CHECKED PLANT PAGE
COMMAND AND CONTROL SWITCHBOARDS NITROGEN - ASSOLARI O. TIRABOSCHI T. = NITROGEN 27
= === WIRING DIAGRAM DATE APPROVED LOCATION NEXT
C | 04.09.2024 0.A. e cu as
— DESCRIPTION 02.05.2024 + QE 28
WORK ORDER N DRAWING N TOTAL SHEETS
A | 3005204 | OA DIGITAL INPUT 1/0 RACK
REV. DATE PREPARED | REV. DATE PREPARED 2024.4813_001 d241024-WD 52




0 1 2 4 5 6 7 8 9 10 11 12 13 14 15
48.15/ 1124+ 9> 24Vdc B 1124+ /523
48.15/ 1M24- »> P 1M24- /51.0
+ + + + + + + +
N N N N N N S N
-XDI 049 -XDI 051 -XDI 053 -XDI 055 -XDI @57 -XDI @59 -XDI @61 -XDI @63
5x20F 5x20F 5x20F 5x20F 5x20F 5x20F 5x20F 5x20F
1A | 1A | 1A | 1A | 1A 1A 1A 1A
[ [ [ [
[ [ [ [
[ [ [ [
[ [ [ [
[ [ [ [
[ [ [ [
[ [ [ [
+FIELD ! J'_ J'_ _:
[ [ [ [ [ 1
! [ [ [ [ !
! | | [ [ |
| |
| | | | | |
: 64-ZSH-060 64-ZSL-060 64-ZSH-061 64-ZSL-061 :
! open closed open closed |
% [ [ [ [ I
! [ [ [ [ !
| [ [ [ [ l
!_ [ [ [ [ J|
........... e
[ [ [ [
[ [ [ [
N [ [ [
- [ [ [
[ [ [ [
[ [ [ [
[ [ [ [
[ [ [ [
-XDI cl)so -XDI cl)sz -XDI <L54 -XDI cl)ss -XDI Os8 -XDI 60 -XDI %62 -XDI 64
o ~— o [s2] < n O ~
o o o [=] o o o o
g g g g g g g g
1 2 3 4 5 6 7 8
XDI4 o XDI4 er XDI4 b XDI4 b XDI4 o XDI4 OB XDI4 bi6 XDI4 o
/38.10 /38.10 /38.10 /38.10 /38.10 /38.10 /38.10 /38.10
%I13.0 %I3.1 %]I13.2 %I3.3 %I13.4 %I3.5 %I3.6 %]I3.7
64_ZSH_060 64_ZSL_060 64_ZSH_061 64_ZSL_061 _XDI_58 _XDI_60 __XDI_62 _XDI_64
VALVE 64-XV-060 CLOSED LIMIT VALVE 64-XV-061 CLOSED LIMIT
VALVE 64-XV-060 OPEN LIMIT SWITCH SWITCH VALVE 64-XV-061 OPEN LIMIT SWITCH SWITCH SPARE SPARE SPARE SPARE
PLANT PREPARED CHECKED PLANT PAGE
COMMAND AND CONTROL SWITCHBOARDS NITROGEN - ASSOLARI O. TIRABOSCHI T. = NITROGEN 28
= === WIRING DIAGRAM DATE APPROVED LOCATION NEXT
N coes DESCRIPTION 02.05.2024 + QE 29
B | 01.08.2024 0.A. —_— —
WORK ORDER N DRAWING N TOTAL SHEETS
DIGITAL INPUT I/O RACK
REV. DATE PREPARED | REV. DATE PREPARED 2024.4813_001 d241024-WD 52




0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
XDO1 XDO1 XDO1 XDO1 XDO1 XDO1 XDO1 XDO1
/40.3 VALVE 64-XV-051 COMMAND /40.3 VALVE 64-XV-052 COMMAND /40.3 VALVE 64-XV-053 COMMAND /40.3 VALVE 64-XV-054 COMMAND /40.3 VALVE 64-XV-055 COMMAND /40.3 VALVE 64-XV-056 COMMAND /40.3 VALVE 64-XV-057 COMMAND /40.3 VALVE 64-XV-058 COMMAND
64_XV_051 64_XV_052 64_XV_053 64_XV_054 64_XV_055 64_XV_056 64_XV_057 64_XV_058
%Q0.0 %Q0.1 %Q0.2 %Q0.3 %Q0.4 %Q0.5 %Q0.6 %Q0.7
DQO DQ1 DQ2 DQ3 DQ4 DQ5 DQ6 DQ7
2 3 4 5 6 7 8
g g g 8 S S 8 S
wn wn wn wn wn wn wn wn
Al Al Al Al Al Al Al Al
-51KAL [ | 51kA2 [ ] -51KA3 [ ] 51KA4 [ | -51KA5 [ | -51KA6 [ | -51KA7 [ ] -51KA8 [ |
24Vac/dc A2 24Vac/dc A2 24Vac/dc A2 24Vac/dc A2 24Vac/dc A2 24Vac/dc A2 24Vac/dc A2 24Vac/dc A2
3 3 3 3 3 3 3 3
= = = = = b= = =
Ovdc
1‘2‘ 11511 1‘2‘ T —11/513 1‘2' 11514 1‘2‘ J— 11 /516 1‘2} J—11/518 1‘2‘ G —11/519 1‘2‘ 115111 1‘2} 115113
49.15 / 1M24- B> Ovdc > 1M24- /52,0
2211/ 2212+ #> 24Vdc B 2212+ /520
+ + + + + + + +
3 3 N 3 3 N 3 3
N N (N N N N N N
-XDO ml -XDO mZ -XDO m3 -XDO m4 -XDO mE -XDO mﬁ -XDO m7 -XDO mS
5x20F 5x20F 5x20F 5x20F 5x20F 5x20F 5x20F 5x20F
2A 2A 2A 2A 2A 2A 2A 2A
= = S 3 = 2 ] ﬁ
n s s n i s n i
11 11 11 11 11 11 11 11
-51KA1 B -51KA2 _ -51KA3 _ -51KA4 B -51KA5 B -51KA6 _ -51KA7 B -51KA8 B
/5100 112 14 /512 1o |14 /sS4 1 g ;516 1 14 /518 112 14 /51100 1o |14 /51120 1 |ag /5114 1y
8 3 s & ! & c 3 x & Q & ] 3 g 3
A s o s o s A s A s o s o s A s
XY Q1 Q2 XY 93 Q4 XY Q5 Q6 XY Q7 Q8 XY Q9 Q10 XY Qi Q12 XY Q13 Q14 XY Q15 Q16
| | | | | | | | | | | | | | | |
— . S N - N N B .
+FIELD [ [ [ | | [ [ | [ [ [ [ [ [ [ [ [ ]
| | | | | | | | | | | | | | | | | |
| | | | | | | |
} 64-XV-051 [;ZF X | 64-XV-052 [;:F X | 64-XV-053 [;ZF X | 64-XV-054 [;ZF X | 64-XV-055 [;ZF X | 64-XV-056 [;ZF X | 64-XV-057 [;ZF X | 64-XV-058 [;ZF X | :
i | | | | | | | | i
1 L__ L__ | L__ | L__ L__ | L__ | L__ | L__ 1
| |
VP _l
PLANT PREPARED CHECKED PLANT PAGE
COMMAND AND CONTROL SWITCHBOARDS NITROGEN - ASSOLARI O. TIRABOSCHI T. = NITROGEN 29
= === WIRING DIAGRAM DATE APPROVED LOCATION NEXT
— coes DESCRIPTION 02.05.2024 + QE 30
& | 30052004 | oA DIGITAL OUTPUT 1/O RACK WORK ORDER N DRAWING N TOTAL SHEETS
REV. DATE PREPARED | REV. DATE PREPARED 2024.4813_001 d241024-WD 52




0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
XD02 XDO2 XDO2 XDO2 XDO2 XDO2 XDO2 XDO2
/40.10 VALVE 64-XV-059 COMMAND /40.10 SPARE /40.10 RUNNING SYSTEM LAMP /40.10 GENERAL ALARM SYSTEM LAMP /40.10 NITROGEN GENES?:;—?R RUNNING (TO /40.10 NITROGEN GENEE@;—OR ALARM (TO /40.10 VALVE 64 XV-060 COMMAND /40.10 VALVE 64 XV-061 COMMAND
64_XV_059 64_XL_003 64_XA_001 64_XL_003-DCS 64_XA_001-DCS 64_XV_060 64_XV_061
%Q1.0 %Q1.1 %Q1.2 %Q1.3 %Q1.4 %Q1.5 %Q1.6 %Q1.7
DQO DQ1 DQ2 DQ3 DQ4 DQ5 DQ6 DQ7.
2 3 4 5 6 7 8
o — o m < wn \Xe} ~
o o o o o o o o
> o > > > o > >
Al Al Al Al Al Al Al Al
-52kA1 [ ] 52kA2 [ ] -52KA3 [ ] 52kA4 [ ] -52KA5 [ ] -52KA6 [ | 52kA7 [ ] -52kA8 [ |
24Vac/dc A2 24Vac/dc A2 24Vac/dc A2 24Vac/dc A2 24Vac/dc A2 24Vac/dc A2 24Vac/dc A2 24Vac/dc A2
< <+ <+ <+ < <+ <+ <
o o o o o o o o
z Z Z Z 2 Z Z 2
0vdc
1‘2‘ 011 /521 1‘2‘ T —11 /5210 1‘2' 11523 1‘2‘ J— 11525 1‘2} J—11/528 1‘2‘ T —11 /5210 1‘2‘ T 115212 1‘2} 11 /5214
51.15/ 1M24- B> Ovde Ovde » 1M24- /530
51.15/ 2212+ p——22VAC
& & &
— — —
N N N
24Vd H
m 4915/ 1124+ —— < B 1124+ /540 -52KA2 m m
-XDO 99 + . /522 112 |14 -XDO 918 -XDO 919
5X20F g, 5, 5X20F 5X20F
2A = = © 2A 2A
B B
wn wn wn
-XDO Q10 -XDO Q11 -XDO Q16 17
5x20F 5x20F 5x20F
skar /) e E a o SR ka7 ) saas )
/520 T T|ia - N /5212 Ty |14 /5214 Ty |14
o &
o 4 11 11 11 11 . < - <
S 2 -52KA3 _ -52KA4 _ -52KAS S g N g
- /524 110 |14 /526 112 |14 /528 112 |14 14 - -
XY Q17 Q18 N = S S XY Q19 Q20 XY Q2 022
[ [ - < o < [ [ [ [
______I___L_ m E UN1 E XDO 12 13 XDO 15 ______I___L ............. I____I .....
+FIELD :_ : : TI ” “ 5120F | 5120F | +FIELD [ : : : : _:
2 2
| o 64-XL-003 (X 64-xA-001 (X) A | A | | | | |
! 64-XV-059 X ! GREEN 24V [y RED24V  [yo |_._._l ______________________ P, S o 64-XV-060 X 64-XV-061 X
1 I 1 +FIELD | [ I [ I | ! I I |
| ! | | ! ! |
; ; i NITROGEN GENERATOR NITROGEN GENERATOR i ;
| Lo | : RUNNING (TO DCS) ALARM (TO DCS) : | L__ L__ |
l l ! 64-XL-003-DCS 64-XA-001-DCS ! l I
e J ! ! S _|
! !
| DCS |
. |
PLANT PREPARED CHECKED PLANT PAGE
COMMAND AND CONTROL SWITCHBOARDS NITROGEN - ASSOLARI O. TIRABOSCHI T. = NITROGEN 30
= === WIRING DIAGRAM DATE APPROVED LOCATION NEXT
Totosame | on — coes DESCRIPTION 02.05.2024 + QE 31
WORK ORDER N DRAWING N TOTAL SHEETS
A | 30.05.2024 O-A. DIGITAL OUTPUT I/O RACK
REV. DATE PREPARED | REV. DATE PREPARED 2024.4813_001 d241024-WD 52




0 2 3 4 5 6 7 8 10 11 12 13 14 15
XDO3 XDO3 XDO3 XDO3 XDO3 XDO3 XDO3 XDO3
/41.3 SPARE /41.3 SPARE /41.3 SPARE /41.3 SPARE /41.3 SPARE /41.3 SPARE /41.3 SPARE /41.3 SPARE
%Q2.0 %Q2.1 %Q2.2 %Q2.3 %Q2.4 %Q2.5 %Q2.6 %Q2.7
DQO DQ1 DQ2 DQ3 DQ4 DQ5 DQ6 DQ7
2 3 4 5 6 7 8
S 3 S a S 8 8 5
A A @ @ @ A @ ?
Al Al Al Al Al AL Al Al
-53kA1 [ | -53kA2 [ ] -53kA3 [ ] -53kA4 [ | -53KA5 [ | -53KA6 [ | -53kA7 [ | -53kA8 [ |
24Vac/dc A2 24Vac/dc A2 24Vac/dc A2 24Vac/dc A2 24Vac/dc A2 24Vac/dc A2 24Vac/dc A2 24Vac/dc A2
3 3 3 3 % 3 3 g
= z z z Z z z Z
Ovdc
1‘2‘ 011 /531 1‘2‘ 0~ 11/533 1‘2' J—11/535 1‘2‘ 117537 1‘2} J—11/539 1‘2‘ T —11/53.10 1‘2‘ 115302 1‘2} 11 /53.14
5215/ 1M24- > Ovdc > 1M24- /54.0
11 11 11 11 11 11 11 11
-53KA1 3 -53KA2 3 -53KA3 3 -53KA4 3 -53KA5 3 -53KA6 3 -53KA7 3 -53KA8 3
/530 112 14 /532 112 14 /534 112 14 /536 112 14 /538 112 14 /5310 115 |14 /5312 113 |14 /5314 113 |14
[ [e)} o — o o < n X} ~N [ce] (o)) o — o [s2]
2 7 & 3 2 R & R 7 & 7 & 2 e 2 2
-XDO@ZO -XDO ©O21 -XDO@ZZ -XDO 023 -XDO@M -XDO 02 -xoo@ze -XDO ©27 -xoo@ze -XDO ©29 -xoo@ao -XDO ©31 -xoo@aa -XDO 033 -xoo@m -XDO 035
5X20F 5X20F 5X20F 5X20F 5X20F 5X20F 5X20F 5X20F
2A 2A 2A 2A 2A 2A 2A 2A
SPARE SPARE SPARE SPARE SPARE SPARE SPARE SPARE
PLANT PREPARED CHECKED PLANT PAGE
COMMAND AND CONTROL SWITCHBOARDS NITROGEN - ASSOLARI O. TIRABOSCHI T. = NITROGEN 31
= === WIRING DIAGRAM DATE APPROVED LOCATION NEXT
— coes DESCRIPTION 02.05.2024 + QE 32
B | 01.08.2024 0.A. —_— ——
WORK ORDER N DRAWING N TOTAL SHEETS
DIGITAL OUTPUT I/O RACK
REV. DATE PREPARED | REV. DATE PREPARED 2024.4813_001 d241024-WD 52




0 1 2 3 4 5 6 9 10 11 12 13 14 15
527/ 1124+ > 24Vdc > 1124+ /550
53.3/ 1M24- > P 1M24-/ 5.0

+ + + + !
-XAI @ 1 o2 -XAI @7 o8 -XAI @ 13 014 -XAI @ 19 020
5x20F 5x20F 5x20F 5x20F
1A 1A 1A 1A
+FIELD
[ s
l l
l 64-PT-051 64-PT-052 64-PT-053 64-PT-057 l
| INLET POWER 1 POWER 2 OUTLET B |
H PRESSUTE PRESSUTE PRESSUTE PRESSUTE H
I TRANSMITTER TRANSMITTER TRANSMITTER TRANSMITTER |
l l
| 4...20mA 4...20mA 4...20mA 4...20mA |
l l
| T 7 T T T 7 |
! I I I I I I I I |
l Lo L L L l
- . e et e B e e et r—r———— —
| | | | | | | |
| | | | | | | |
| | | | | | | |
| | | | | | | |
| | | | | | | |
| |
XAI 03 04 O5 06 XAI b9 1o J) 1 (L12 XAI 615 b6 (L17 (L18 XAI b21 o2 cl)23 <l>24
O I O O A e N I A e O
o — o [sa) < n O ~ o] D o — o~ (32} < wn
5% %] B 2l 5| %| % v I
1 5 9 13 2 6 10 14 3 7 11 15 4 8 12 16
110+  1I0- uvo 210+ 111+ 1I1- uvl 201+ 112+ 1I2- uv2 212+ 113+  1I3- uv3  2I3+
-XAI1 -XAI1 -XAI1 -XAI1
/42.3 /42.3 /42.3 /42.3
%IW4 %IW6 %IW8 %IW10
64_PT_051 64_PT_052 64_PT_053 64_PT_057
INLET PRESSUTE TRANSMITTER TOWER 1 PRESSUTE TRANSMITTER TOWER 2 PRESSUTE TRANSMITTER OUTLET B PRESSUTE TRANSMITTER
PLANT PREPARED CHECKED PLANT PAGE
COMMAND AND CONTROL SWITCHBOARDS NITROGEN - ASSOLARI O. TIRABOSCHI T. = NITROGEN 32
= === WIRING DIAGRAM DATE APPROVED LOCATION NEXT
— coes DESCRIPTION 02.05.2024 + QE 33
WORK ORDER N DRAWING N TOTAL SHEETS
A_| 30.05.2024 OA. ANALOG INPUT I/O RACK
2024.4813_001 d241024-WD 52

REV. DATE PREPARED

REV. DATE PREPARED




0 1 2 3 4 5 6 9 10 11 12 13 14 15
54.15/ 1124+ > 24Vdc B 1124+ /60.0
54.15 / 1M24- 9> P 1M24- / 60.0
+ + + : + ;
-XAI @25 026 -XAI @31 o -XAI Q37 Q38 -XAI @43 044
5x20F 5x20F 5x20F 5x20F
1A 1A 1A | | 1A
| |
| |
| |
| |
| |
-
+FIELD _'L |
T b s
! | ' |
! 64-PT-059 | pnessure 64-PDIT-056 | | irerentiaL 64-AT-051 ' !
| TRANSMITTER PRESSURE (g |
i INSTRUMENT TRANSMITTER |
. AIR RECIEVER OUTLET FILTERS OXYGEN .
I TRANSMITTER |
% 4...20mA 4...20mA 4..20mA I
| T 7 17 T 7 |
! T T T T T T |
| I I I |
- . e et e B e et et —
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
S bss & bso 4
XAI 027 028 029 030 XAI 633 O34 035 036 XAI 039 040 ba1 ba XAI b45 bas a7 bas
. X oo .
1] ) S 3 S 3 S S 3 3 = = S q iy 1
n n n n n n n n n n n n n n n n
n n n n n n n n n n n n n n n n
1 5 9 13 2 6 10 14 3 7 11 15 4 8 12 16
110+  1I0- uvo 210+ 111+ 1I1- uUvi 201+ 112+ 112- uv2 212+ 113+ 1I3- uv3 213+
-XAI2 -XAI2 -XAI2 -XAI2
/42.10 /42.10 /42.10 /42.10
%IW12 %IW14 %IW16 %IW18
64_PT_059 64_PDIT_056 64_AT_051 _XAL 45
PRESSURE TRANSMITTER DIFFERENTIAL PRESSURE OXYGEN TRANSMITTER SPARE
INSTRUMENT AIR RECIEVER TRANSMITTER OUTLET FILTERS
PLANT PREPARED CHECKED PLANT PAGE
E | 23.01.2025 OA. COMMAND AND CONTROL SWITCHBOARDS NITROGEN - ASSOLARI O. TIRABOSCHI T. = NITROGEN 33
D | 18112024, OA == === WIRING DIAGRAM DATE APPROVED LOCATION NEXT
— coes DESCRIPTION 02.05.2024 + QE 34
A | 3005204 | on ANALOG INPUT 1/O RACK WORK ORDER N DRAWING N TOTAL SHEETS
REV. DATE PREPARED | REV. DATE PREPARED 2024.4813_001 d241024-WD 52




0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
55.15/ 1L.24+ > 24Vdc
55.15/ 1M24- 5>
+ < +
1
-60QF1
S201M C 5
2A
SCALANCE
143.7
== i
SIEMENS SCALANCE XB205-3
% % []F [Ipre
ﬂ O
P1 g N @ H(=>
ﬂ = D P6
O i
P2 g @ (o
% Z []r7
el e it e i e il et - - = P3 = =
SCALANCE = I
143.7 I 24VDC GND Functional GND 24VDC GND Functional GND | D] . @ ] ®>
| O L+ Oom FGND1 O L2+ O m2 FGND2 | 0 -
I L1+/24VDC M1/GND FGND1/Functional GND L2+/24VDC M2/GND FGND2/Functional GND I P4 %
| /43.12 /43.12 /43.12 /43.12 /43.12 /43.12 | % @ H @=
[ [ z 1
r-—-r—""™"~"—~"~>""~ -~ -~ -~ =" =" =T °-"T"T"T"TT""~>"~>"~*"~"" -~ -~ =" =" T"T"™"—™ "=~ =" =" =" =" =" =" =" =" - "~ =—" == =7 [ 2 [ ps
I 6GK5205-3BD00-2AB2 XB205-3 SIEMENS E
————————————————————————————————————————————————————— & E CONSOLE —
: Opr=
1+ [Torme ] 2 " =
| 2065w QHG-
A |le/llie ] &
6GK5 205-3BD00-2AB2
PLANT PREPARED CHECKED PLANT PAGE
COMMAND AND CONTROL SWITCHBOARDS NITROGEN - ASSOLARI O. TIRABOSCHI T. = NITROGEN 34
= === WIRING DIAGRAM DATE APPROVED LOCATION NEXT
— coes DESCRIPTION 02.05.2024 + QE 35
AUXILIARY CIRCUIT SWTCH 5 PORT PROFINET WORK ORDER N DRAWING N TOTAL SHEETS
REV. DATE PREPARED | REV. DATE PREPARED 2024.4813_001 d241024-WD 52




0 1 2 3 4 5 7 8 9 10 11 12 13 14 15
______________________________________ PNCOUPLER o __________
CPUL ™ 6ES7513-1RL0O0-0ABO SIEMENS |  CPUZ I GES751371RL00-0ABO SIEMENS ! ™ 6ES7193-6AF00-0AAD SIEMENS !
I cPU1513R $7-1500 ! ' cPU1513R $7-1500 ! bBAXFC ET 200SP_ :
[ [ [ [
r-——"~>">"~"~"~"~"~-"~"~—-=-~- -~ ~—~ | r-——"~>">"~"~"~"~"~-"~"~—-=-~- -~ ~—~ | [ [
I /35.3 /35.3 | | /35.12 /35.12 | | |
[ [ [ [ T e I
| XlPlR? PN X1P2R? PN | | XlPlR? PN XlPZR? PN I I I X300 I I X301 |
I I I I I I X1P1R?PN X1P2R?PN I I X1P1R?PN XIPZR?PN I
________________________________________ /43.2 /43.2 /43.2 /43.2
[ [ [ o o !
[ [—] [
-61XC1 E 61XC2 E -61XC3 E -61XC4 O
-61XC5 O -61XC6 O -61XC11 O -61XC13 ]
COES Local ProFinet COES Local ProFinet
M- -
I 6ES7155-6AU01-0BNO SIEMENS ! 2
| IM1S5-6PNST _ _ _ _ _ _ _ _ _ ET 200sP_ S
| o
I I 9]
IS
: ! S o
X1P1R PN X1P2R PN
: /36.3 ? /36.3 ? :
______ e ittt
[—] [—]
-61XC7 E -61XC8 E
COES Local ProFinet \ \
\/ \/
61XC12 61XC14
62.5 62.9
COES Local ProFinet
COES Local ProFinet
61XC9 % -61XC10 %
r—-—"""-" """ ~"~"~"~"~"~"~"~"~"~"~"~"~"~"~"~"~"~" =~~~ ~=~"~"~"~"~"~=~" =~ ="~~~ =~"=~"~-~"~"~="=-"~=~"=-"=~"="=-"==-"=======- == [
: g El g iz g :? P4 g 525 g RCJ%NS g II:'XG_RXT 6 FP><6_TXT g ||:3X7_RXT g lI:3><7_TXT g ;8_RXT g II:‘XS_TXT :
I P1/IE P2/IE P3/IE P5/IE CONS/RJ11 P6_RXT/FX P6_TXT/FX P7_RXT/FX P7_TXT/FX P8_RXT/FX P8_TXT/FX I
| /43.9 /43.9 /43.9 /43.9 /43.9 /43.9 /43.9 /43.9 /43.9 /43.9 /43.9 |
[ [
143.7 r-— """~~~ - - - - - - - - - - - - - -------0 I
SCALANCE | 6GK5205-3BD00-2AB2 XB205-3 SIEMENS
PLANT PREPARED CHECKED PLANT PAGE
COMMAND AND CONTROL SWITCHBOARDS NITROGEN - ASSOLARI O. TIRABOSCHI T. = NITROGEN 35
= === WIRING DIAGRAM DATE APPROVED LOCATION NEXT
— coes DESCRIPTION 02.05.2024 + QE 36
’ WORK ORDER N DRAWING N TOTAL SHEETS
A_| 30.05.2024 OA. CONNECTION ProfiNet INTERNAL SWITCHBOARD
REV. DATE PREPARED | REV. DATE PREPARED 2024.4813_001 d241024-WD 52




0 1 2 4 5 7 8 9 10 11 12 13 14 15
61.12 61.13
61XC12 61XC14
\ \
g
L
e
[a W
0]
£
2 o
w0 o
3 &
-61XC12 % -61XC14 %
-62A1 -62A2
2900682 m 2900682 m
UMK-RG45/S/8PTDA UMK-RG45/S/8PTDA
INTERFACE R145 INTERFACE R145
0000000000 0000000000
1T 1T 17T 1T 1T 171 1T 1T 17T 1T 1T 171
(r-l-r-l-rw-rTJ (r-l-r-l-rw-rTJ
TA"r1 r1rT TA"r1 r1 rT
e e
e e
e e
+FIELD NN NN
a SEEEEEEE 56666444 T ow |
! 1 2 3 456 7 8 1 2 3 456 7 8 this ProFinet cable |
| is not in COES'S |
i scope of supply |
i i
| |
| |
| |
| CUSTOMER'S |
! PROFINET !
} NETWORK I
PLANT PREPARED CHECKED PLANT PAGE
COMMAND AND CONTROL SWITCHBOARDS NITROGEN - ASSOLARI O. TIRABOSCHI T. = NITROGEN 36
= === WIRING DIAGRAM DATE APPROVED LOCATION NEXT
— coes DESCRIPTION 02.05.2024 + QE 37
A | 30052024 | 0. CONNECTION ProfiNet EXTERNAL SWITCHBOARD | "VORK ORDERN DRAWING N TOTAL SHEETS
REV. DATE PREPARED | REV. DATE PREPARED 2024.4813_001 d241024-WD 52




10

11

12

13

14

15

TERMINAL STRIP

NITROGEN+QE-X1

SWITCHBOARD

DESTIN. DEVICE

SHEET AND
COLUMN

/20.2

/20.2

/20.3

CONNECT.

1

DEVICE IDENT.
CODE

-20QF1

-20QF1

-PE

WIRING

L230

N230

TERMINAL JUM

TERM. TYPE

WDU 10

WDU 10

WPE 10

TERM. NUM.

PE

PLANT

DESTIN. DEVICE

CONNECT.

DEVICE IDENT.
CODE

REV.

DATE

PREPARED

REV.

DATE

PREPARED

(i

coes

PLANT

COMMAND AND CONTROL SWITCHBOARDS NITROGEN -

WIRING DIAGRAM

PREPARED
ASSOLARI O.

CHECKED

TIRABOSCHI T.

PLANT
= NITROGEN

PAGE
37

DESCRIPTION

TERMINAL BOARD -X1

DATE
02.05.2024

APPROVED

LOCATION
+ QE

NEXT
38

WORK ORDER N
2024.4813_001

DRAWING N

d241024-WD

TOTAL SHEETS
52




10

11

12

13

14

15

TERMINAL STRIP

NITROGEN+QE-X2

SWITCHBOARD

DESTIN. DEVICE

SHEET AND
COLUMN

/21.3

/21.3

/21.4

CONNECT.

1

3

DEVICE IDENT.
CODE

-21QF1

-21QF1

-PE

WIRING

L230UPS

N230UPS

TERMINAL JUM

TERM. TYPE

WDU 10

WDU 10

WPE 10

TERM. NUM.

PE

PLANT

DESTIN. DEVICE

CONNECT.

DEVICE IDENT.
CODE

REV.

DATE

PREPARED

REV.

DATE

PREPARED

(i

coes

PLANT

COMMAND AND CONTROL SWITCHBOARDS NITROGEN -

WIRING DIAGRAM

PREPARED
ASSOLARI O.

CHECKED

TIRABOSCHI T.

PLANT
= NITROGEN

PAGE
38

DESCRIPTION

TERMINAL BOARD -X2

DATE
02.05.2024

APPROVED

LOCATION
+ QE

NEXT
39

WORK ORDER N
2024.4813_001

DRAWING N

d241024-WD

TOTAL SHEETS
52




10

11

12 13

14

15

TERMINAL STRIP

NITROGEN+QE-XA

SWITCHBOARD

DESTIN. DEVICE

SHEET AND
COLUMN

/22.1

/22.2

/21.14

/22.10

/22.13

/22.13

CONNECT.

1

13

15/16

14

DEVICE IDENT.
CODE

-21FU2

-22K1

-22KA2

-22KA2

WIRING

1L24+

1124+

2211

2212

TERMINAL JUM

TERM. TYPE

WSI 6

WDU 2.5

WSI 6

WDU 2.5

WDU 2.5

TERM. NUM.

PLANT

DESTIN. DEVICE

CONNECT.

Al

DEVICE IDENT.
CODE

-22KA1

-22KA1

-22K1

04.09.2024

O.A.

30.05.2024

O.A.

REV.

DATE

PREPARED

REV.

DATE

PREPARED

(i

coes

PLANT

COMMAND AND CONTROL SWITCHBOARDS NITROGEN -

WIRING DIAGRAM

PREPARED
ASSOLARI O.

CHECKED
TIRABOSCHI T.

PLANT
= NITROGEN

PAGE
39

DESCRIPTION

TERMINAL BOARD -XA

DATE
02.05.2024

APPROVED

LOCATION
+ QE

NEXT
40

WORK ORDER N
2024.4813_001

DRAWING N
d241024-WD

TOTAL SHEETS
52




15

14

13

12

11

10

TERMINAL STRIP

9'8v/ 14! T00-SH-+9- €08t ' oy 14 €1ax-
9'8b/ €T 100-SH-9- 608t 4a S€/1 SHaM 1 o 6€
v'8v/ [ T00-HL-+9- 208t ! 8¢ S €1Qx-
v'8b/ 14! T00-HL-+9- 808t 4a S€/T SHaX 1 o LE
4174 650-15Z-+9-Q 1314+ ' 9¢ 4 €1ax-
sy/ 650-1SZ-+9-a1314+ 4a S€/T SHaX 1 o Qg
'8/ 650-HSZ-¥9-Q 1314+ ' 129 T €1ax-
1'8%/ 650-HSZ-v9-Q 1314+ 4a S€/T SHaX 1 o €¢
YT Lyl 850-15Z-v9- 1314+ ' [43 8 zIax-
YTLy/ 850-15Z-+9-Q 1314+ 44 SE/T SHaX ' o 1€
Lyl 850-HSZ-+9-Q1314+ ' 0€ L z1ax-
Lyl 850-HSZ-¥9-QTaI4+ g4 SE/T SHaX ' o 6¢
o1 Lb/ £50-15Z-v9-Q 1314+ ' 8¢ 9 z1ax-
oT'Lb/ £S0-15Z-+9-Q 1314+ g4 SE/T SHaX ' o Y4
8'Lb/ £S0-HSZ-¥9-QTaI4+ ! 9¢ q z1ax-
8Lyl £S0-HSZ-¥9-QTaI4+ g4 SE/T SHaX ' o [°r4
9'Ly/ 950-15Z-+9-Q 1314+ ! 174 v z1ax-
9Lyl 950-15Z-+9-Q 1314+ g0 SE/T SHaX ' o €C
vyl 950-HSZ-¥9-QTaI4+ ! 44 S z1ax-
YLyl 950-HSZ-v9-Q 1314+ 4a SE/T SHA 1 o T¢C
(27, §50-15Z-+9-a1314+ ! 0¢ 4 z1ax-
Lyl 6S0-1SZ-9-a1314+ 4a SE/T SN 1 o 6T
'Ly §S0-HSZ-¥9-QTaId+ ! 8T T z1ax-
1LY/ GS0-HSZ-v9-QT13AI4+ 4a SE/T SN 1 o LT
Y19/ ¥S0-1SZ-v9-Q 314+ ! 9T 8 110X-
$1°9%/ $S0-1SZ-#9-a1314+ 4a SE/T SN 1 o ST
[4%:17 ¥S0-HSZ-¥9-QTaId+ ! b1 L 110X-
roy/ ¥S0-HSZ-v9-Q 1314+ 4a SE/T SHA 1 o €T
01'9%/ €50-1SZ-+9-a1314+ ' T 9 T1aX-
01°9%/ €50-1SZ-¥9-a1314+ 4a SE/T SHA 1 o TT
8'9b/ €50-HSZ-+9-a1314+ ' 0T q T1aX-
8'9/ €50-HSZ-#9-a1314+ 4a SE/T SHA 1 o 6
9'9b/ 250-1SZ-+9-a1314+ ' 8 4 T1aX-
9'9%/ 250-1SZ-#9-a1314+ 4a SE/T SHA 1 o VA
v'ob/ ¢S0-HSZ-+9-QT1314+ ' 9 S T1aX-
v'op/ 2S0-HSZ-¥9-QTaId+ g4 SE/T SHaX X S
v/ 150-15Z-+9-0 1314+ ! 4 4 11aX-
Tov/ 150-15Z-+9- 1314+ g4 SE/T SHaX 1 o €
T°9b/ 160-HSZ-v9-Q 1314+ ! 4 T 110X-
1°9%/ 150-HSZ-+9-Q 1314+ g4 SE/T SHaX 1o T T 1406~
NIWNT0D G 3000 2 = > G 3000
ANV 133HS W *IN3AI IDIAIA 24 s s W 'IN3dI 3D0IA3d
8 = i g | 8
= =
30IA3d "NILS3A IWNC TYNIWY3L 30IA3A 'NILS3A

QUVYOgHILIMS

INV1d

IAX-30+NIDOYLIN=

w0
T
o — [H
< <+ |Yin
05}
- <
i
G] =< =
£ = 2
prd
w
S
=
£ 3
= = w
wme
19 +
= o
= =
) &
(@) o
Q| A NM._
EMW 2 8
¥ =15 = T
O |z =
‘T & =
O < a
5 S
(@] M S
% o :
Nz ®
. —
M | & o
Q ©la
o un N2 %
R% ©o|0 o
< v
g g EN
g 5 =
1
=
w
(©)
(@)
[
T
—
=
wn
2
g a
BW X
L ()
5% 2
- NI
SD m
LnN.U N_
02 <
X oy —
E o =
3% B
(@) =
o
=
<
o
= 5
A =
= .
4
$8 g
g a
__E_
a
w
[~4
g
[v4
o
w
<<
a
i
[~4
[a]
w
< g
o &
[~
o
N
w
o £
S a
b}
© 3
[~4




15

14

13

12

11

10

TERMINAL STRIP

' 9 8 ¥1aX-

80 SE/T A ‘e €9 (1) § 0ax-

' a9 L ¥1aX-
80 SE/T A "o 19

' 09 9 y1aX-
80 SE/T A 1o 65

' 89 S PIaX-
80 SE/T SHaM o LS

9'6%/ 190-1SZ-¥9-a1314+ ' 99 14 YIaX-
96t/ 190-1SZ-¥9-q13I4+ 94 SE/T SHaX X QS

v'6v/ 190-HSZ-¥9-a T34+ ' S € YIaX-
v'6b/ 190-HSZ-+9-aTaId+ 94 SE/T SHaX ' o €S

[, 090-1SZ-#9-Q 1314+ ' 4 4 YIaX-
[ 090-1SZ-+9-Q 1314+ 94 SE/T SHaX ' o 1S

16t/ 090-HSZ-¥9- 1314+ ' 0S T YIaX-
1'6b/ 090-HSZ-¥9-q13I4+ 94 SE/T SHaX ' o (14

orze/ 4! Dite- +112¢ ' 8 8 €1aX-
80 SE/T SyaM o VA4

[4%:17/ 14! #00-SH-+9- 908% ' 9% L €1aX-
Trgy/ €T 00-SH-v9- 718y | 9d SE/T A e St

0T'8%/ 14! €00-SH-¥9- 508t ' 124 9 €1aX-
018t/ €T £00-SH-+9- T18b 4a /T SHaX " o4 (%7

8'8p/ (44 200-SH-¥9- ¥08% ' 47 q €1aX-
8'8v/ 1¢ 200-SH-+9- 018% |  9a S€/T SHAM e T
. w .

NIWNT0D G 3000 2 = > 5 3000
ANV 133HS = " IN3AI DIAIA 4 s s Z "IN3AI IDIA3Ad
3 = E A
=
34DIA3A ‘NILS3A WNC TYNIWY3L 3IDIA3d ‘NILS3A
QYVOGHILIMS 1NV1d

IAX-30+NIDOYLIN=

w0
T
— N H
< <+ |Yin
05}
- <
i
G] =< =
£ = 2
prd
w
S
=
£ S
= = w
wme
19 +
= o
= =
) &
(@) o
Q| A NM._
EMW 2
¥ H |0 = O
O |z =
‘T & =
O < a
5 S
(@] M S
% o :
Nz ®
. —
M | & o
Q ©la
o un o X <
R% ©o|0 o
< v
5 g |EN
g 5 =
1
=
w
(©)
(@)
[
T
—
=
wn
2
S a
BW x
T [a)
o& | g
=2 3
SD m
LnN.U N_
02 =
X oy —
E = =
3% B
(@) =
o
=
<
o
= 5
A =
= .
4
$8 g
g a
‘___E_
a
w
[~4
g
[v4
o
w
<<
a
i
[~4
[a]
w
< g
e} &
[~
o
N
w
o £
S a
b}
© 3
[~4




15

14

13

12

11

10

TERMINAL STRIP

yres/ 14! 8YMES- £2€s Sz Nam ' 19
9 ISM ' 123 17 8WIES-
ares/ 14! LVNES- Tzes Sz Nam ' €e
9 ISM ' €e 1T LVES-
0T°€s/ 14! 9VNES- 61€S Sz Nam ' 1€
9 ISM ' 0€ 1T IWIES-
6°€S/ 14! SYMES- L1€S S’z Nam ' 6¢
9 ISM ' 8¢ 17 SWIES-
Les/ b1 PYIES- STES szTnam ' [T
9 ISM ' 9C 1T PYES-
ses/ 14! EVNES- €1€S ST Nam ' qc
9 ISM ' 14 IT EWIES-
€es/ 14! TYES- T1€S S'Z7Nam ' 4
9 ISM ' (44 IT TIES-
1'es/ 14! TVNES- 60€S ST Nam ' T¢C
9 ISM ' 0¢ 1T TYES-
v1es/ TT 8YMS- cees 9 ISM ﬁ 6T
ares/ TT LTS oces 9 ISM ﬁ 8T
ot1°zs/ 14! [AX T4y 6125 ST Nam ' LT
9 ISM ' 91 IT IS
o1°zs/ 14! 9VNS- L12S ST Nam ' qT
62S/ 9 ISM ' 14" IT IMITS-
8'zs/ 14! SYMS- ST2S ST Nam ' €T
Lzs/ 9 ISM ' T IT SWITS-
ses/ TT WS- aes 9 ISM TT T IVX-
€8/ TT EWITS- otes 9 ISM 0T €9 1ax-
1'es/ TT TWIZS- 8025 9 ISM . 6
€T'1S/ TT SWITS- s 9 ISM 8
1118/ TT IWNITS- 0z1s 9 ISM L
615/ 1T IVNTS- 811 9 ISM 9
81/ 1T SYIS- 911§ 9 ISM S
915/ TT PATS- vI1S 9 ISM 14
18/ 1T EVNIS- 4384 9 ISM €
€18/ TT IMITS- 0118 9 ISM c
18/ 1T TWITS- 8015 9 ISM T ¥c ™ize-
. w .
NIWNT0D G 3000 2 = > 5 3000
ANV 133HS = " IN3AI DIAIA 4 s s Z "IN3AI IDIA3Ad
3 = E A
=
34DIA3A ‘NILS3A WNC TYNIWY3L 3IDIA3d ‘NILS3A

QUVYOgHILIMS

INV1d

OdX-30+NID0YLIN=

w0
T
N M H
< <+ ¥
05}
- <
i
(G] > =
= 8 5
=
[T
S
=
£ S
= = w
wme
19 +
= o
= =
) N
(@) o
Q| A NM._
0]
BMW Z N
¥ =15 = T
O |z =
‘T & =
O < a
5 S
(@) <
— m 0_
a4 2N3
. —
M | & o
Q ©la
o un N2 %
R% ©o|0 o
< v
g g EN
g 5 =
1
=
w
(©)
©)
[
T
—
=2
)
2
< S
R= >
1
mM [
= Q9 a4
.I.m AAW
50 =
LG —
of= =
X o =
== s
NW o
(@) L
O ==
o
=2
<
o
= 5
A =
= .
P
$8 g
g a
‘___E_
a
w
[~4
g
[v4
o
w
<<
a
i
[~4
[a]
w
< g
e} &
[~
o
N
w
5k
3
© 3
[~4




15

14

13

12

11

10

TERMINAL STRIP

ves/ 4 TWIES- -bTNT
0€s/ 4/ TYMES- -PTWT ST NAM (44 T90-AX-#9-Q1314+
v1es/ b1 8W)IZS- X449 ST Nam 1¢C 190-AX-+9-0 1314+
s'es/ X T00-YX-+9- -PTWT ST NAM 0¢ 090-AX-¥9-QT1314+
e/ b1 LWNTS- 12es §'ZNam 6T 090-AX-+9- 1314+
€es/ X €00-1X-b9- “FTWT
s/ 4 TICS- -bCINT
0es/ 4/ TWNZS- -bZINT ST NAM 8T 650-AX-+9-Q 1314+
1°es/ b1 TWNZS- 602S ST Nam LT 650-AX-9- 1314+
ves/ 4/ [AXT4Y -FTWT
0es/ 44 TWIZS- -HCT S'ZNAM 9T 850-AX-+9-Q 1314+
€118/ 14" 8WITS- €218 Sz Nam qT 850-AX-9-0 1314+
ST Nam v1 £S0-NX-+9-0 1314+
1118/ b1 LYATS- 1218 Sz Nam €T £S0-NX-+9-0 1314+
ST Nam T 950-AX-+9- 1314+
6'18/ 14" IWANTS- 611S Sz Nam 1T 950-AX-9-q 1314+
S'ZTNAM 0T §S0-AX-b9-13Id+
8'15/ 14! SWNTS- JAR S ST NAM 6 GS0-AX-#9-1314+
ST Nam 8 ¥S0-AX-+9- 114+
9'15/ 14! PYITS- ST1S ST NAM VA $S0-AX-b9-Q 1314+
S'ZNAM 9 €50-AX-+9-Q131d+
v'18/ b1 EWITS- €11 Sz Nam q €G0-AX-b9-Q 1314+
ST Nam 14 7S0-AX-+9- 1314+
€18/ 14" TWITS- 1118 Sz Nam € TS0-AX-+9-0 1314+
18/ 4 IITS- -HTNT
015/ 44 TWITS- -HCINT S'ZTNAM c 1S0-AX-#9-Q1314+
118/ 14! TWNTS- 601G ST Nam T 150-AX-+9-0 1314+
= & s :
s | B | e ; AT
= 1N3dI 30IA3d = = s =
8 = i 5| 8
= =
30IA3d "NILS3A IWNC TYNIWY3L 30IA3A 'NILS3A

QUVYOgHILIMS

INV1d

AX-3O+NIDOYLIN=

w0
T
() T | H o
< < Y in
05}
- <
i
G] < =
£ = 2
=
w
S
=
£ S
= = w
wme
19 +
= o
= =
) &
(@) o
Q| A NM._
0]
BMW zZ N
¥ =15 = T
O F |z =
‘T & =
O < [a)
5 S
° I 3
3 0|5 o
Q ©la
o un N2 %
R% ©o|0 o
< v
g g EN
g 5 =
1
=
w
(©)
(@)
[
T
—
=
wn
o
%
3z %
[a)]
S =
=92 <
.I.m o
= A D
(%] —
LnN.U =
gs £
== Z
5= L
O =
o
=
<
o
= 5
A =
= .
4
$8 g
g a
‘___E_
[a)
w
[~4
g
[v4
o
w
<<
[a)
i
[~4
[a)
w
< g
o &
[~
o
N
w
o £
S a
b}




15

14

13

12

11

10

TERMINAL STRIP

ST Nam ' ov L 20vX-
Sz Nam ' 6¢ S uvX-
N o 8¢
4 SE/T Sa o LE
9'55/ 950-11dd-+9-Q1314+ PA0 ST Nam ' 9€ 14! 2vX-
9'ss/ 950-110d-+9-Q1314+ PA0 S'TNam ' 13 (0] § TIvX-
§TNAM ' 123 9 2vX-
ST NAm ' 33 4 TvX-
(K o [43
4a SE/T SHaX o 1€
z'ss/ €1 20vX- €055 ST Nam ' 0€ 650-1d-+9-Q1314+
zss/ 6 avx- 20sS ST Nam ' 6¢ 6S0-1d-b9-aT13d+
1'ss/ S 2vX- T0SS S’z Nam ' 8¢
155/ T TIvX- 00SS S'TNam ' Y
(K o 9C
4a SE/1 SHa o S¢
YI'pS/ £50-1d-49-QT314+ PA0 ST Nam ' 124 9T TIVX-
PT'bS/ £50-1d-b9-Q1314+ PA0 S'TNam ' €c [4: TIVX-
ST Nam ' [44 8 TIVX-
STNAm ' T¢ 14 TIVX-
(K o 0¢
4a SE/1 SHa o 6T
0TS/ £€50-1d-+9-Q1314+ 9PAO S'TNam ' 8T ST TIVX-
0T'¥S/ €50-1d-+9-Q1314+ PA0 S'TNam ' LT 1T TIVX-
ST Nam ' 91 L TIVX-
S'TNam ' QT 3 TIVX-
(K o 14"
4a SE/1 SHaM o €T
9'vs/ 750-1d-+9-Q1314+ 9PAO S'TNam ' 4! b1 TIVX-
9'bS/ 750-1d-#9-Q1314+ PA0 ST NAM ' 1T 0T TIVX-
S'ZTNAm ' 0T 9 TIVX-
ST NAam ' 6 4 TIVX-
(K o 8
4a SE/1 SHaM o L
Tys/ €T TIVX- €0bS ST Nam ' 9 160-1d-¥9-aT1314+
TS/ 6 TIVX- 20v5 ST Nam ' q 150-Ld-¥9-Q13a14+
T'bs/ S TIVX- T0bS S'TNam ' 1%
T'bs/ T TIVX- 005 S'ZNam ' €
ses/ X 100-VX-+9- -HTINT v Le 4
4a SE/1 SHaM 1o T 1T 0ax-
NIWN10D m 3000 2 = 5 8 ~3aom
ANV 133HS m *IN3AI IDIAIA W w w m 1N3AI IDIA3d
— = o
40IA3A "NILS3d WNC TYNIWY3L 30IA3A "NILS3d

QUVYOgHILIMS

INV1d

IVX-30+NIDOYLIN=

w0
T
< L | H o
< <+ |Yin
05}
- <
i
(G] > =
= = 2
=
[T
S
=
£ S
= = w
wme
19 +
= o
= =
) N
(@) o
Q| A NM._
EMW 2
¥ =15 = T
O |z =
‘T & =
O < a
5 S
(@) M S
o o :
Nz M
. —
M | & o
Q Qla
o un N2 %
R% ©o|0 o
< v
g g EN
g 5 =
1
=
w
(©)
©)
[
T
—
=2
)
2
S <
mw ;
I ()
58 | g
— <C
=5 2
LnN.U N_
o5 =
X oy —
E = >
=z = o
(@) L
(@] -
o
=2
<
o
= 5
A =
= .
P
$8 g
g a
‘___E_
a
w
[~4
g
[v4
o
w
<<
a
&
[~4
[a]
w
< g
o &
[~
o
N
w
g
0 i
[~4




10

11

12 13

14

15

TERMINAL STRIP

NITROGEN+QE-XAI

SWITCHBOARD

DESTIN. DEVICE

SHEET AND
COLUMN

/55.10

/55.10

/60.3

CONNECT.

M1

DEVICE IDENT.
CODE

+FIELD-64-AT-051

+FIELD-64-AT-051

-SCALANCE

WIRING

0Vdc

0vdc

1M24-

TERMINAL JUM

TERM. TYPE

WDU 2.5

WDU 2.5

KDKS 1/35 DB

WDU 2.5

WDU 2.5

WDU 2.5

WDU 2.5

TERM. NUM.

41

42

43

44

45

46

47

48

PLANT

DESTIN. DEVICE

CONNECT.

11

15

DEVICE IDENT.
CODE

-XAI2

-XAI2

-60QF1

-XAI2

-XAI2

-XAI2

-XAI2

04.09.2024

O.A.

REV.

DATE

PREPARED

REV.

DATE

PREPARED

(i

coes

PLANT

COMMAND AND CONTROL SWITCHBOARDS NITROGEN -

WIRING DIAGRAM

PREPARED
ASSOLARI O.

CHECKED
TIRABOSCHI T.

PLANT
= NITROGEN

PAGE
45

DESCRIPTION

TERMINAL BOARD -XAI

DATE
02.05.2024

APPROVED

LOCATION
+ QE

NEXT
46

WORK ORDER N
2024.4813_001

DRAWING N
d241024-WD

TOTAL SHEETS
52




10

11

12 13

14

15

TERMINAL STRIP

NITROGEN+QE-XCOM

SWITCHBOARD

DESTIN. DEVICE

SHEET AND
COLUMN

/21.9

/21.10

CONNECT.

2

DEVICE IDENT.
CODE

21QF3

-21GS1

WIRING

1L24+

1M24-

TERMINAL JUM

TERM. TYPE

ZDK 4-2 V

ZDK 4-2V

ZDK 4-2V

ZDK 4-2V

ZDK 4-2 V

ZDK 4-2V

ZDK 4-2V

ZDK 4-2V

ZDK 4-2V

ZDK 4-2V

TERM. NUM.

10

PLANT

DESTIN. DEVICE

CONNECT.

X2

DEVICE IDENT.
CODE

-21FU2

-64-XL-004

04.09.2024

O.A.

REV.

DATE

PREPARED

REV.

DATE

PREPARED

(i

coes

PLANT

COMMAND AND CONTROL SWITCHBOARDS NITROGEN -

WIRING DIAGRAM

PREPARED
ASSOLARI O.

CHECKED
TIRABOSCHI T.

PLANT
= NITROGEN

PAGE
46

DESCRIPTION

TERMINAL BOARD -XCOM

DATE
02.05.2024

APPROVED

LOCATION
+ QE

NEXT
47

WORK ORDER N
2024.4813_001

DRAWING N
d241024-WD

TOTAL SHEETS
52




0 1 2 3 4 5 6 7 8 10 11 12 13 14 15
COMPONENT LIST
COMPONENT TAG QUANTITY DESCRIPTION ARTICLE CODE CONSTRUCTOR SHEET
-64-HS-001 1 Green flush complete pushbutton @22 spring return 1NO "unmarked" SE.XB4BA31 SCHNEIDER 48
-64-HS-002 1 Red flush complete pushbutton @22 spring return 1NC "unmarked" SE.XB4BA42 SCHNEIDER 48
-64-HS-003 1 Blue flush complete pushbutton @22 spring return 1NO SE.XB4BA61 SCHNEIDER 22
-64-HS-003 1 Harmony XB4/XB5 1NO contact SE.ZBE101 SCHNEIDER 22
-64-HS-004 1 Black selector switch @22 2-position stay put 1NO+1NC 600V SE.XB4BD25 SCHNEIDER 48
-64-SBM-001 1 Red @40 Emergency stop, switching off @22 latching turn release 2NC+1NO SE.XB4BS84441 SCHNEIDER 22
-64-SBM-001 1 Round guard for @ 40 Emergency stop, plastic, yellow, 63.5 mm SE.ZB4BZ1905 SCHNEIDER 22
-64-TH-001 1 Panel thermostat, 1 contacts NO (-20...+40)°C FIN.7T.81.0.000.2301 FINDER 48
-64-XA-001 1 Red complete pilot light @22 plain lens with integral LED 24V SE.XB4BVB4 SCHNEIDER 52
-64-XL-001 1 White complete pilot light @22 plain lens with integral LED 230...240V SE.XB4BVM1 SCHNEIDER 20
-64-XL-002 1 White complete pilot light @22 plain lens with integral LED 230...240V SE.XB4BVM1 SCHNEIDER 21
-64-XL-003 1 Green complete pilot light @22 plain lens with integral LED 24V SE.XB4BVB3 SCHNEIDER 52
-64-XL-004 1 White complete pilot light @22 plain lens with integral LED 24V SE.XB4BVB1 SCHNEIDER 21
-62A1 1 UMK-RJ45/S/8PTDA - VARIOFACE module for connecting a RJ45 socket with spring-cage double connection terminal blocks in direct plug-in method. PXC.2900682 PHOENIX CONTACT 62
-62A2 1 UMK-RJ45/S/8PTDA - VARIOFACE module for connecting a RJ45 socket with spring-cage double connection terminal blocks in direct plug-in method. PXC.2900682 PHOENIX CONTACT 62
-CPU1 1 SIMATIC S7-1500R CPU 1513R-1 PN, 300KB program/1,5MB data SIE.6ES7513-1RL00-0ABO SIEMENS 35
-CPU1 1 SIMATIC S7 MEMORY CARD, 24 MB SIE.6ES7954-8LF03-0AA0 SIEMENS 35
-CPU2 1 SIMATIC S7-1500R CPU 1513R-1 PN, 300KB program/1,5MB data SIE.6ES7513-1RL00-0ABO SIEMENS 35
-CPU2 1 SIMATIC S7 MEMORY CARD, 24 MB SIE.6ES7954-8LF03-0AA0 SIEMENS 35
-20E1 1 HEATER 100W 230VAC 90X80X110 HISHT100 ALFA PLASTIC 20
-20FA4 1 Residual current device DDA202 type AC 25A 30mA - 2P ABB.2CSB202001R1250 ABB 20
-20FU1 1 FUSE HOLDER 2P 10X38 , 32A 690V LOV.FBO1F2P LOVATO 20
-20FU1 2 CYLINDRICAL FUSE C10G2 10x38, GG, 2A, 500V AC KMC10G2 EATON BUSSMAN 20
-21FU1 1 FUSE HOLDER 2P 10X38 , 32A 690V LOV.FBO1F2P LOVATO 21
-21FUl 2 CYLINDRICAL FUSE C10G2 10x38, GG, 2A, 500V AC KMC10G2 EATON BUSSMAN 21
-21FU2 1 FUSE HOLDER 1P 10X38 , 32A 690V LOV.FBO1F1P LOVATO 21
-21FU2 1 CYLINDRICAL FUSE C10G2 10x38, GG, 2A, 500V AC KMC10G2 EATON BUSSMAN 21
-21GS1 1 TRIO-PS-2G/1AC/24DC/20 Primary-switched TRIO POWER power supply input: 100VAC...240VAC single-phase, output: 24 V DC/20 A PXC.2903151 PHOENIX CONTACT 21
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COMPONENT TAG QUANTITY DESCRIPTION ARTICLE CODE CONSTRUCTOR SHEET
-20H1 1 Plafoniera lineare a led, 110+240V AC, 50/60HZ,600 Im, 368mm 050PEL3C NEW ELFIN 20
-IM 1 ET 200SP PROFINET INTERFACE MODULE IM155-6PN/2 HF , INCLUDING SERVER MODULE (6ES7193-6PA00-0AAQ SIE.6ES7155-6AU01-0CNO SIEMENS 36
-IM 1 SIMATIC ET 200SP, BUSADAPTER BA 2X RJ45, 2 R145 SOCKETS FOR PROFINET SIE.6ES7193-6AR00-0AA0 SIEMENS 36
-22K1 1 SIRIUS safety relay Basic unit Standard series Relay enabling circuits 3 NO contacts plus Relay signaling circuit 1 NC contact Us = 24 V AC/DC screw terminal SIE.35K1111-1AB30 SIEMENS 22
-22KA1 1 SIL 2 - SIL 3 Digital Relay Output Loop Powered DIN-Rail and terminal board Models D5244D - 2 channels relay output ,provides 2 port isolation (input/output) Supply 24Vdc GMI.D5244D gmi 22
-22KA2 1 SIL 2 - SIL 3 Digital Relay Output Loop Powered DIN-Rail and terminal board Models D5244D - 2 channels relay output ,provides 2 port isolation (input/output) Supply 24Vdc GMI.D5244D gmi 22
51KAL 1 BliﬁfjlcN ;2[;%[251’ IiLé:éﬁ;gg\l;gccEénctng,isitr:gﬁto\tol?fas; t;;nc/irré/l?)lzck PLC-BSC.../21 with screw connection and plug-in miniature relay with power contact, for assembly on PXC.2966184 PHOENIX CONTACT 51
51KA2 1 PDIiErRaS”CN ;2%%,251, l;fﬂ;ﬂ;gz@rcfénctgzssitri.gﬁto\fo?fas;ce t;z;n\\/ir;fé/lg%ck PLC-BSC.../21 with screw connection and plug-in miniature relay with power contact, for assembly on PXC.2966184 PHOENIX CONTACT 51
51KA3 1 PDIiErRaS”CN ;‘;lé%,ZSl’ IiLfr;iﬁ;Eg\fgccEénctng,isitrigﬁto\totl)faséce t;;n\w/ir}\aé/tl))lzck PLC-BSC.../21 with screw connection and plug-in miniature relay with power contact, for assembly on PXC.2966184 PHOENIX CONTACT 51
51KA4 1 PDIiErRaS”CN ;‘;lé%lzsll I;Lfr;;ﬂ'ggz\z\rcclio,nctgzgsig:gto\l,’ol?taasgice tze;rr\mlirl\aé/lg%ck PLC-BSC.../21 with screw connection and plug-in miniature relay with power contact, for assembly on PXC.2966184 PHOENIX CONTACT 51
51KAS 1 PDIiErRaS”CN ;43%%,2;, F;Lfr;iﬁ;gg\fgcgnctng,isitr:;ﬁto\totl)taas::e t;;nc/ir}\a(lzltl)jlzck PLC-BSC.../21 with screw connection and plug-in miniature relay with power contact, for assembly on PXC.2966184 PHOENIX CONTACT 51
51KA6 1 PDIiErRaS”CN ;‘;lé%lzsll I;Lfr;;ﬂ'ggz\fgcgnctgzzisig;gto\l,’ot?taasgice t;;n\\/irré/bch(J:ck PLC-BSC.../21 with screw connection and plug-in miniature relay with power contact, for assembly on PXC.2966184 PHOENIX CONTACT 51
51KA7 1 PI:)IiﬁrRaS”CN ;43%%,2;, F;Lg;;ﬁ;gg\fgcgnctzzf’isitr:;ﬁto\totl)taas;ce t;;nc/irl\atlz/tg%ck PLC-BSC.../21 with screw connection and plug-in miniature relay with power contact, for assembly on PXC.2966184 PHOENIX CONTACT 51
_51KA8 1 PDIiErRaS”CN ;‘;Lé%lzsll l;fr;;ﬂ;gg\fgcgnigz:jsiggﬁto\fotl)?asgii t;;n\\/irré/k[))l%ck PLC-BSC.../21 with screw connection and plug-in miniature relay with power contact, for assembly on PXC.2966184 PHOENIX CONTACT 51
52KAL 1 PDliﬁ-rRaS”CN ;43%%,2;, F;Lfr;iﬁggg\fgcgnctc;rgf’isitr:;ﬁto\fotl)ta;;(; t;;nc/irl\atlz/tg%ck PLC-BSC.../21 with screw connection and plug-in miniature relay with power contact, for assembly on PXC.2966184 PHOENIX CONTACT 52
_52KA2 1 PDIiE—rRaS”(:'—\l 5‘;%%,251, l;Lé:éﬂ;Eg\l:Cgnctgzaisi:r’;ﬁtojotl)taasgice t;;nc/irr(l:/tg%ck PLC-BSC.../21 with screw connection and plug-in miniature relay with power contact, for assembly on PXC.2966184 PHOENIX CONTACT 52
52KA3 1 PI:)Iiﬁ-rRaS”CN 543%(/:4,251, F;Lé:éﬁ;gg\f:rcgnct(;rgf’isitrigﬁto\totl)ta;;(; t;;nc/irl\atlz/tg%ck PLC-BSC.../21 with screw connection and plug-in miniature relay with power contact, for assembly on PXC.2966184 PHOENIX CONTACT 52
52KA4 1 Eliﬁ_rRaSilcl_\l ;43%%,251, I;Lé:éﬂggg\llz:rcgnctgzzisi:;ﬁtojot;?:gii t;;nc/irr(l:/tg%ck PLC-BSC.../21 with screw connection and plug-in miniature relay with power contact, for assembly on PXC.2966184 PHOENIX CONTACT 52
_52KAS 1 PDIiﬁ-fasllcN ;43%%,251, F;L;;ﬁ;gg\fgcgnct(;rgf’isitrigﬁto\totl)?;g; t;;nc/ir}\a(lz/tg%ck PLC-BSC.../21 with screw connection and plug-in miniature relay with power contact, for assembly on PXC.2966184 PHOENIX CONTACT 52
52KA6 1 Eliﬁ_rRaSilcl_\l ;43%%,251, r;L;;ﬂ;gg\l:c;n:;c;zzis]:gatojot;?asgii t;;nc/irr(l:/tg%ck PLC-BSC.../21 with screw connection and plug-in miniature relay with power contact, for assembly on PXC.2966184 PHOENIX CONTACT 52
52KA7 1 Eliﬁ-faS”CN é‘;lé%lzsll F;L;;ﬁ;gg\fgcgnctgrg;isitr:rr;ﬁto\totl)?;g; t;;nc/ir}\a(lz/tg%ck PLC-BSC.../21 with screw connection and plug-in miniature relay with power contact, for assembly on PXC.2966184 PHOENIX CONTACT 52
_52KA8 1 PDIiE—rRaS”(:'—\l 5‘;%%,251, l;Lg;l:;gz\l;:rcgnctgzgsi:rl;atojot;fasgii t;;nc/irr(l:/tg%ck PLC-BSC.../21 with screw connection and plug-in miniature relay with power contact, for assembly on PXC.2966184 PHOENIX CONTACT 52
_53KA1 1 Bliﬁ-fasllcN é‘;lé%lzsll F;L;;ﬁ;gg\fgcgnctgrgf,isitr:rr;ﬁto\totl)?;g; t;;nc/ir}\a(lz/tg%ck PLC-BSC.../21 with screw connection and plug-in miniature relay with power contact, for assembly on PXC.2966184 PHOENIX CONTACT 53
_53KA2 1 PDIiE—rRaS”(:'—\l 543%%,251, I;Lgﬁgl:ggs\f:rcclio,nctgzgsi:rl;atojot;?asgii t;;rrc;rr(l:/tg%ck PLC-BSC.../21 with screw connection and plug-in miniature relay with power contact, for assembly on PXC.2966184 PHOENIX CONTACT 53
_53KA3 1 Eliﬁ-fasllcN ;43[;%[251, F}Er;;ﬁ;gg\fg—cgnct(;r;f,isitrigﬁtojo??;gi;ce t;z;nc/ir}\a(lz/tl);%ck PLC-BSC.../21 with screw connection and plug-in miniature relay with power contact, for assembly on PXC.2966184 PHOENIX CONTACT 53
_53KA4 1 PDIiE—rRaS”(:'—\l ?;%%,251, I;Lgﬁgl:ggs\f:rcclio,nctngjsiggatojot;teu;g; t;;rrc;rrcl/tg%ck PLC-BSC.../21 with screw connection and plug-in miniature relay with power contact, for assembly on PXC.2966184 PHOENIX CONTACT 53
_53KAS 1 Eliﬁ-fasllcN ;43[;%[251, F;Lfﬁgﬁgggggcgnctgzgsitrigﬁto\tot;taaséce t;z;nc/ir}\a(lzltl);%ck PLC-BSC.../21 with screw connection and plug-in miniature relay with power contact, for assembly on PXC.2966184 PHOENIX CONTACT 53
-53KA6 1 PDIiE—rRaS”CN ;‘;Lé(/:élzsl’ I;Lg;;l:;gs\llzgcgnctgzzisiggﬂto\ll’otl)?;;i t;;n\m;rr(l:/tg%ck PLC-BSC.../21 with screw connection and plug-in miniature relay with power contact, for assembly on PXC.2966184 PHOENIX CONTACT 53
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COMPONENT LIST
COMPONENT TAG QUANTITY DESCRIPTION ARTICLE CODE CONSTRUCTOR SHEET
_53KA7 1 gliErRaS”CN ;2%%,251, I;L;;;ﬁ;gg\fgcgnctngjsi:r;gto\t;otl)f:;(é t;;nc/irré/tl))ltéck PLC-BSC.../21 with screw connection and plug-in miniature relay with power contact, for assembly on PXC.2966184 PHOENIX CONTACT 53
_53KA8 1 EliﬁrRaS”CN 52‘2%%,251, Tg;;ﬁ;gg\fgcc%nctgzssi::ﬁto\fotl)f;;ce t;;n\}ir}fé/t[))l%ck PLC-BSC.../21 with screw connection and plug-in miniature relay with power contact, for assembly on PXC.2966184 PHOENIX CONTACT 53
1 SIVATIC PP Coulr et Gt oxchnge bt o P Contrle er st PROFsfe dta exchane, /- i, MSO- and it e e Ge57 15834010060 s
-PN COUPLER 1 5 pcs. strain relief for PROFINET cable at SIMATIC BusAdapter SIE.6ES7193-6RA00-1AN0 SIEMENS 43
-20QF1 1 Miniature Circuit Breaker - S202M - 2P - C- 32 A ABB.2CDS272001R0324 ABB 20
-20QF2 1 Miniature Circuit Breaker - S202M -2P-C-2 A ABB.2CDS272001R0024 ABB 20
-20QF3 1 Miniature Circuit Breaker - S202M - 2P -C-2 A ABB.2CDS272001R0024 ABB 20
-20QF4 1 Miniature Circuit Breaker - S202M - 2P -C- 16 A ABB.2CDS272001R0164 ABB 20
-21QF1 1 Miniature Circuit Breaker - S202M - 2P - C- 32 A ABB.2CDS272001R0324 ABB 21
-21QF2 1 Miniature Circuit Breaker - S202M - 2P -C-4A ABB.2CDS272001R0044 ABB 21
-21QF3 1 Miniature Circuit Breaker - S201M - 1P-C-20 A ABB.2CDS271001R0204 ABB 21
-30QF3 1 Miniature Circuit Breaker - S201M - 1P-C -2 A ABB.2CDS271001R0024 ABB 30
-44QF1 1 Miniature Circuit Breaker - S201M - 1P-C-2 A ABB.2CDS271001R0024 ABB 44
-44QF2 1 Miniature Circuit Breaker - S20IM - 1P-C-2A ABB.2CDS271001R0024 ABB 44
-44QF3 1 Miniature Circuit Breaker - S201M - 1P-C-2 A ABB.2CDS271001R0024 ABB 44
-44QF4 1 Miniature Circuit Breaker - S20IM - 1P-C-2A ABB.2CDS271001R0024 ABB 44
-44QF5 1 Miniature Circuit Breaker - S20IM - 1P-C-2 A ABB.2CDS271001R0024 ABB 44
-45QF1 1 Miniature Circuit Breaker - S20IM - 1P-C-2A ABB.2CDS271001R0024 ABB 45
-60QF1 1 Miniature Circuit Breaker - S20IM - 1P-C-2 A ABB.2CDS271001R0024 ABB 60
-20S1 1 Limit switch ausiliary contacts 1INO+1NC PIZ.FR505 PIZZATO 20
-SCALANCE 1 SCALANCE XB205-3 SIE.6GK5205-3BD00-2AB2 SIEMENS 43
-20T1 1 Panel thernostat/hygrostat, 1 pole, 10 A - NO - (+10...+60)°C / (50...90)% - Nominal voltage 110...230 VAC/DC FIN.7T.51.0.230.4360 FINDER 20
-20X1 1 Shuko/Italian std. socket 2P+T 16A (two module white system series) GW20246 GEWISS 20
-20X1 1 Wall mounting modular box IP40 (2 modules) GW27002 GEWISS 20
-XAI1 1 ET 200SP, AI 4XI 2-/4-WIRE ST, PU 1 SIE.6ES7134-6GD01-0BA1 SIEMENS 42
-XAI1 1 BASEUNIT TYPE AO, BU15-P16+A0+2D SIE.6ES7193-6BP00-0DA0 SIEMENS 42
-XAI2 1 ET 200SP, AI 4XI 2-/4-WIRE ST, PU 1 SIE.6ES7134-6GD01-0BA1 SIEMENS 42
-XAI2 1 BASEUNIT TYPE A0, BU15-P16+A0+2B SIE.6ES7193-6BP00-0BAO SIEMENS 42
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COMPONENT TAG QUANTITY DESCRIPTION ARTICLE CODE CONSTRUCTOR SHEET
-61XC1 1 RJ45 connector PXC.1419001 PHOENIX CONTACT 61
-61XC2 1 RJ45 connector PXC.1419001 PHOENIX CONTACT 61
-61XC3 1 RJ45 connector PXC.1419001 PHOENIX CONTACT 61
-61XC4 1 RJ45 connector PXC.1419001 PHOENIX CONTACT 61
-61XC5 1 RJ45 connector PXC.1419001 PHOENIX CONTACT 61
-61XC6 1 RJ45 connector PXC.1419001 PHOENIX CONTACT 61
-61XC7 1 RJ45 connector PXC.1419001 PHOENIX CONTACT 61
-61XC8 1 RJ45 connector PXC.1419001 PHOENIX CONTACT 61
-61XC9 1 RJ45 connector PXC.1419001 PHOENIX CONTACT 61
-61XC10 1 RJ45 connector PXC.1419001 PHOENIX CONTACT 61
-61XC11 1 RJ45 connector PXC.1419001 PHOENIX CONTACT 61
-61XC12 1 RJ45 connector PXC.1419001 PHOENIX CONTACT 62
-61XC13 1 RJ45 connector PXC.1419001 PHOENIX CONTACT 61
-61XC14 1 RJ45 connector PXC.1419001 PHOENIX CONTACT 62
-XDI1 1 SIMATIC ET 200SP DI 8x 24V DC Basic ,sink input SIE.6ES7131-6BF01-0AAQ SIEMENS 37
-XDI1 1 BASEUNIT TYPE A0, BU15-P16+A0+2D SIE.6ES7193-6BP00-0DA0 SIEMENS 37
-XDI2 1 SIMATIC ET 200SP DI 8x 24V DC Basic ,sink input SIE.6ES7131-6BF01-0AAQ SIEMENS 37
-XDI2 1 BASEUNIT TYPE A0, BU15-P16+A0+2B SIE.6ES7193-6BP00-0BAO SIEMENS 37
-XDI3 1 SIMATIC ET 200SP DI 8x 24V DC Basic ,sink input SIE.6ES7131-6BF01-0AAQ SIEMENS 38
-XDI3 1 BASEUNIT TYPE A0, BU15-P16+A0+2B SIE.6ES7193-6BP00-0BAO SIEMENS 38
-XDI14 1 SIMATIC ET 200SP DI 8x 24V DC Basic ,sink input SIE.6ES7131-6BF01-0AAQ SIEMENS 38
-XDI4 1 BASEUNIT TYPE A0, BU15-P16+A0+2B SIE.6ES7193-6BP00-0BAO SIEMENS 38
-XDO1 1 SIMATIC ET 200SP, DQ 8x 24V DC/0,5A Basic, Source output SIE.6ES7132-6BF01-0AAQ SIEMENS 40
-XDO1 1 BASEUNIT TYPE A0, BU15-P16+A0+2D SIE.6ES7193-6BP00-0DA0 SIEMENS 40
-XD02 1 SIMATIC ET 200SP, DQ 8x 24V DC/0,5A Basic, Source output SIE.6ES7132-6BF01-0AAQ SIEMENS 40
-XD02 1 BASEUNIT TYPE A0, BU15-P16+A0+2B SIE.6ES7193-6BP00-0BAO SIEMENS 40
-XDO3 1 SIMATIC ET 200SP, DQ 8x 24V DC/0,5A Basic, Source output SIE.6ES7132-6BF01-0AAQ SIEMENS 41
-XDO3 1 BASEUNIT TYPE AO, BU15-P16+A0+2B SIE.6ES7193-6BP00-0BAO SIEMENS 41
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SYMBOL DESCRIPTION SYMBOL DESCRIPTION
INPUT | QUTPUT INPUT QUTPUT
A B Q A B Q
@ LOGIC GATE: "AND" ofol o LOGIC GATE: "OR" S
1 0 0 1 0 1
E 1 11 1
e p— LOGIC THIS BLOCK CONTAINS ALL THE LOGIC OF
e CONTROL FOR CONTROL OF THE FEEDBACKS FROM THE
DQ LOGIC GATE: "NOT" ——— VALVES LIMIT SWITCHES AFTER THE CHANGE OF
: - (with delay THE COMMAND FOR THE VALVE
timer) GENERATED BY THE PLC.
LOGIC GATE: "SET & RESET" THIS BLOCK MANAGES THE ALARMS.
WHEN THE "SET" BLOCK RECEIVES 1, THE ALARM WHEN IT RECEIVES A SIGNAL WITH "0", IT
R OUTPUT WILL BE SETTED. PPy MANAGES THE ALARM AND IT SENDS THE
WHEN THE "RESET" BLOCK RECEIVES 1, THE LOGIC INFO TO THE DCS AND TO THE HMI.
OUTPUT WILL BE RESETTED.
SIGNAL THROUGH
O——0—=0 COMMUNICATION PROTOCOL
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0 2 3 4 5 6 7 8
INPUTS OUTPUTS
PLC SEQUENCE MODE
DESCRIPTION FIELD| LCP PCS PCS | LCP |FIELD DESCRIPTION
64-HS-004
LOCAL REMOTE
SELECTOR STATUS O O O O g:if ﬁ\lcgéﬁg}/:/zoms
0=LOCAL 1=REMOTE
64-PLANT-LOCA-REM
START SIGNAL FROM
64-START-PLANT-CMD b O—0 M
0=NOACT 1=START
AUTOMATIC SEQUENCE
64 -HS-001 I STARTED
LCP START PUSHBUTTON 64-XL-003-DCS
0=NO_ACT; 1=START | —O0——00 O O NITROGEN GENERATOR
RUNNING (TO DCS)
AUTO-SEQUENCE-STARTED
AND >42
~ ~ ~ O THE PACKAGE WORKS
~ ~ ~ ONLY IN LOCAL
64-PLANT-LOCA-REM
sl 64-XL-003
| | LCP RUNNING STATUS
LAMP
4.5 | AUTO-SEQUENCE-STOPPING
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0 3 4 6 7 8
INPUTS OUTPUTS
PLC SEQUENCE MODE
DESCRIPTION FIELD| LCP | SIS | PCS PCS | LCP |FIELD| SIS DESCRIPTION
NOTE: THIS LOGIC "OR" IS NOT
64-XS-001
o N COMMAND INSIDE THE PLC BUT IS MADE
BY A SIL SAFETY RELAY.
FROM SIS (0= Fault)
SHUTDOWN ALARM
(NOT DIRECTLY FROM SIS 64-ESD-01
CONNECTED TO PLC) OR I (OSFAULT)
(CONNECTED TO PLC)
64-SBM-001
LCB-EMERGENCY : CUMULATIVE
PUHSBUTTON | CRITICAL ALARM
0=EMERGENCY 1=NO ACT I
TO SIS 64-XA-003
(NOT DIRECTLY | (02FAULD)
CONNECTED TO PLC) 3.4 | AUTO-SEQUENCE-STARTED (CONNECTED TO PLC)
STOP SIGNAL FROM
64-STOP-PLANT-CMD |O‘
0= STOP 1= NOACT
64-HS-002
LCP STOP PUSHBUTTON D@
0=STOP; 1=NO ACT OR AND
E O AUTO-SEQUENCE-STOPPING
> 35
SHUTDOWN ALARM
FROM SIS 64-ESD-01
(0=FAULT) |
(CONNECTED TO PLC) | | 64-XA-001
OR ' LCP GENERAL
ALARM LAMP
64-ALARM-PLANT
—O NITROGEN GENERATOR
AT LEAST 1 ALARM | ALARM (TO DCS)
PRESENT IN THE SYSTEM I
0=0K; 1=ALARM
REV DATE HEET N.
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0 2 3 4 5 6 7 8
INPUTS PLC SEQUENCE MODE OUTPUTS
DESCRIPTION FIELD| LCP PCS PCS | LCP DESCRIPTION
64-XV-051 I
COMMAND FROMPLC | LOGIC FO——0— EO—O0—+0 ™
64-ZSL-051 | CONTROL FOR OT E
LIMIT SWITCH CLOSED I VALVES  [=ALARM o0 olo
6L4I_l\fI§I'HS_\(/)\?|]|'CH OPENED ! (Wittirr;céf)'ay the description of the valves
open and close logics can
be retrivied on the following
64-XV-052 | O O—) ) O O O document:
COMMAND FROMPLC | LOGIC
GIj-hfﬁ'Lé(\)/slzTCH CLOSED , COIQI/IIE\?IELSFOR 1=ALARM L O— 010 1724000437_MAC_SP_0009
64-ZSH-052 L (with delay
LIMIT SWITCH OPENED | timer)
64-XV-053 l LOGIC O O— O O O
COMMAND FROMPLC | CONTROL FOR
64-ZSL-053 , VALVES  [/ZALARM ALARM O L O
LIMIT SWITCH CLOSED I (Wlth delay LOGIC
64-ZSH-053 | timer)
LIMIT SWITCH OPENED
64-XV-054 |
COMMAND FROMPLC | LOGIC O O— O O O
o ol
64-ZSL-054 | | (with delay
LIMIT SWITCH CLOSED | timer)
64-ZSH-054 | |
LIMIT SWITCH OPENED |
64-XV-055 | O oO—) ) O O O
COMMAND FROMPLC | LOGIC
CONTROL FOR
64-ZSL-055 l 1=ALARM
LIMIT SWITCH CLOSED [ ——— VALVES —O—O0—+°0
64-ZSH-055 1 — (W'tt.h delay
LIMIT SWITCH OPENED I imer)
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2 3 4 6 7 8
INPUTS OUTPUTS
PLC SEQUENCE MODE
DESCRIPTION FIELD| LCP PCS Q PCS | LCP |FIELD DESCRIPTION
64-XV-056 I
COMMAND FROMPLC | LOGIC -O——0— O0—O+1+0 ~
64-ZSL-056 | CONTROL FOR|, | sy OT E
LIMIT SWITCH CLOSED I VALVES —O—O—+°0
(with delay
A-, N o
6LII\§I?'HSS\’ISI§I'CH OPENED ! timer) the description of the valves
open and close logics can
64-XV-057 I be retrivied on the following
COMMAND FROMPLC | LOGIC —O—O—(> (Z—O—O———O document:
64-ZSL-057
CONTROL FOR
LIMIT SWITCH CLOSED l VALVES 1=ALARM C : : 1 724000437-MAC-SP-000®
64-ZSH-057 I (with delay
LIMIT SWITCH OPENED | timer)
64-XV-058 | O O ) ) O O O
COMMAND FROM PLC | LOGIC
64-ZSL-058 | CONTROL FOR 1=ALARM
LIMIT SWITCH CLOSED | VALVES ALARM ———O0—0O0—+0
64-ZSH-058 | (w;tirr;céf)lay LOGIC
LIMIT SWITCH OPENED I
64-XV-059 I
MMA O
COMMAND FROMPLC | LOGIC —O0——0— ) - ~
64-ZSL-059 I CONTROL FOR
LIMIT SWITCH CLOSED 1=ALARM
| VALVES O O O
64-ZSH-059 (with delay
LIMIT SWITCH OPENED , timer)
64-XVV-060 | —( )—O—(
COMMAND FROMPLC | LOGIC EO—O0+0
64-ZSL-060 | CONTROL FOR|, _,, Arwm
LIMIT SWITCH CLOSED I VALVES —— O0—O—+0
64-ZSH-060 | (with delay
LIMIT SWITCH OPENED I timer)
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0 2 3 4 | 5 6 7 8
PLC SEQUENCE MODE OouTPUTS
FIELD| LCP PCS PCS | LCP |FIELD DESCRIPTION
|
64-XV-061 l
COMMAND FROMPLC | LOGIC —O—O—(> g—C—O——O
64-ZSL-061 | CONTROL FOR|
LIMIT SWITCH CLOSED I VALVES 1=ALARM C O O
64-ZSH-061 1 (with delay
LIMIT SWITCH OPENED | timer)
—O—0O—+——0
ALARM

| LOGIC | — 00— 010

I _—i:g:_o

| - o

l

' i O+=0

| > olo
FS%EQS%. CABINET | C O 64-XA-001
THERMOSTAT I I;\(L:iRGIVlIE TESQL
64-ESD-001 |
SHUTDOWNN ALARM | C
FROM SIS |
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0 2 3 4 | 6 | 7 8
INPUTS PLC SEQUENCE MODE OuTPUTS
DESCRIPTION FIELD| LCP PCS PCS | LCP |FIELD DESCRIPTION
64-PT-051
TRANSMITTER
INLET PRESSURE l e
TRANSMITTER I
TesnoaL || S — 0010 O
— 1=ALARM
64-PT-051-L
64-PT-052
541052 O—0— FO—0— TRANSMITTER
|
TOWER 1 PRESSURE VALUE
TRANSMITTER I [
Threshold L < —0O—0O— 64-PT-052
resno L | = | 1=ALARM ALARM L SIGNAL
64-PT-052-L
64-PT-052
Threshold H > —O—O—FC ALARM H SIGNAL
64-PT-052-H |— = 1=ALARM
64-PT-053
64-PT-053 O O—g ALARM g-Q—Q—_C TOWER 2 PRESSURE
TOWER 2 PRESSURE I ‘ LOGIC TRANSMITTER
—_— VALUE
TRANSMITTER <
Threshold L L | - 1=ALARM O O C 64-PT-053
64-PT-053-L ALARM L SIGNAL
64-PT-053
Threshold H > —O0—0O—=C ALARM H SIGNAL
64-PT-053-H |— = | 1=ALARM
64-PT-057 ~ 64-PT-057
OUTLET B PRESSURE I \ O—( O O C OUTLET B PRESSURE
TRANSMITTER | TRANSMITTER
VALUE
Threshold L | | S 3 O O C 64-PT-057
64-PT-057-L 1=ALARM ALARM L SIGNAL
CUSTOMER: DOCUMENT NUMBER: REV DATE SHEETN.
ROSETTI MARINO "64-LP-001 LOGIC DIAGRAM" 0 26/07/2024 8
1 30/01/2025
c D e S coes . DRAWN BY: CHECKED BY: APPROVED: SHEET N.
SUPPLIER: 2 30/04/2025
COES R. BERETTA R. MANZONI R. MANZONI 3 9




0 2 3 4 5 6 7 8
INPUTS OUTPUTS
PLC SEQUENCE MODE
DESCRIPTION FIELD| LCP PCS PCS | LCP |FIELD DESCRIPTION
64-PT-059
PRESSURE TRANSMITTER
?—O—O——O NITROGEN RECEIVER
64-PT-059 | ‘ O O—(> VALUE
PRESSURE TRANSMITTER |
NITROGEN RECEIVER 64-PT-059 ALARM L
Threshold L | S O O O SIGNAL
64-PT-059-L 1=ALARM
64-PDIT-056
DIFFERENTIAL PRESSURE
TRANSMITTER OUTLET
FILTERS
64-PDIT-056 oO—0O— FO—O0—+0 VALUE
DIFFERENTIAL PRESSURE I 64-PDIT-056 ALARM H
TRANSMITTER OUTLET > - O—O0—1+0 SIGNAL
FILTERS - _
Threshold H | [] 1=ALARM
64-PDIT-056-H
ALARM
64-AT-051
LOGIC OXYGEN ANALUZER
4-AT-051 | O 0—2 }O—O——O TRANSMITTER VALUE
OXYGEN ANALYZER I
TRANSMITTER Threshold H > —O0——O0—+0 64-AT-051 ALARM H
| = 1=ALARM SIGNAL
64-AT-051-H
64-AT-051 ALARM HH
Threshold HH > —O—O—F0 SIGNAL
64-AT-051-HH |— == 1=ALARM ,ﬁ \
the description of the logic
related to the oxygen level
can be retrivied on the
following document:
q24000437-MAC-SP-OOO@
1
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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

" Egmond aan Zee

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

This document identifies any electrical equipment to be fed with its main characteristics.

2.1 REFERENCES

Doc. No. Description
1724000437-PR-PID-00018 PACKAGE P&ID
1724000437-MAC-DA-00005 CERTIFIED  PACKAGE  GENERAL ARRANGEMENT  AND

LIST, BATTERY LIMITS, CoG)

DIMENSIONAL OUTLINE DRAWINGS (INCLUDING : NAMEPLATE,
BASEFRAME, FOUNDATION LOADS, NOZZLES LOADS, NOZZLES

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

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: 1724000437-ST-RE-00010_02




HOLLANDSE KUST NOORD WIND PARK Project

C ROSSWI N D Contract No. CW-I-WP4-2023-05 ROSETTIMARINO

PACKAGE STRUCTURAL Sheet 9 of 70

Document Tite: | CALCULATION REPORT INCLUDING |-—-—= 22522

FIXING POINTS and LIFTING POINTS | Rev:02

3 STRUCTURAL CALCULATION

This report deals with the structural design of the nitrogen generation package in the following conditions:
e Lifting conditions
e  Operating conditions: static + action of wind

e Transportation conditions, including wind action

3.1 CODES AND STANDARDS

The design of the structure is carried out in accordance with the following Codes and Standards:
- UNIEN 1990 “EUROCODE 0 — Basis of Structural Design”
- UNIEN 1991 "EUROCODE 1 — Actions on structures”
- UNIEN 1993 “EUROCODE 3 — Design of steel structures”

3.2 MATERIALS OF CONSTRUCTION

According with Bill of Material contained in technical drawings, the material of construction for the main structure

elements is S 355 J2 (EN 10025-2), having the following mechanical properties:

Steel S355 J2
(EN 10025-2)

Elastic modulus E 210000 [MPa]

MATERIAL

Poisson v 0.29

Density Ro | 7870 [Kg/m3]

Yield strength Fty 350 [MPa]

Ultimate strength | Ftu 420 [MPa]
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3.3 LIFTING ANALYSIS

Is considered as the load of the materials forming a permanent part of the structure unit. It is defined as the load of

structures and equipment on operating conditions:

PSA 2500 24525

Filter group 250 2452,5

Control Panel (UCP) 350 3433,5
Baseframe 800 7848

TOTAL (including piping and valves) 5000 49050

Each load has been applied as concentrated in each center of gravity.

The padeye has been also calculated, as shown in section 3.4.
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Gravity
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Lifting load_1 (applied according to the lifting sketch)
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Von Mises stress

Tipo: Sollecitazione di Von Mises
Unita; MPa
22/06/2024, 22:59:54

93,59 Max

| | 74,58

| | 56,18

|| 27,44

18,73

0,01 Min

e

Tipo: Sollecitazione di Von Mises
Urita: MPa
22/06/;2024, 22:59:54
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| | 74,88
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37,44

L 1873
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Tipo: Prima salecitazione principale
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l 110 Max

| | &1
60,1

35,2

10,3

I 14,7 Min

e
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Safety factor

Tipo: Fattore di sicurezza

Unita: ul

22/06/2024, 22:59.59
15 Max

&

|| 3,74 Min
™| =

.

e

Tipo: Fattore di sicurezza

Urita: ul

22/06/2024, 22:59:59
15 Max

I12

&

[ | 3,74 Min
Ll 3

i ”

/SN 7/
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3.4 PADEYE ANALYSIS

Von Mises stress
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3.5 STATIC ANALYSIS
Is considered as the load of the materials forming a permanent part of the structure unit. It is defined as the load of

structures and equipment on operating conditions:

PSA 2500 24525

Filter group 250 2452,5

Control Panel (UCP) 350 3433,5
Baseframe 800 7848

TOTAL (including piping and valves) 5000 49050

Action of wind is considered for this calculation.

Wind Loads are defined in project specification “STRUCTURAL DESIGN BASIS” document No. 123A90-DDL-ST-
SP-90017 Rev.0

Design Wind Speed: 40 m/s — 50ys return period.

Peak velocity pressure:

W@=T1+T- WD) 12:p V(@) =ce(z)
where:

p = 1.25 kg/m? (air density)

ce(z) = qp(2)/ qb exposure factor)

Qv = 1/2-p-vp> = 1.0 kPa (basic velocity pressure)

According to EN 1991, Figure 4.2 Paragraph 4.5
c(z)=3.8
gp(z) = 3.8 kPa (peak velocity pressure)
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Wind Force

According to EN 1991, Section 5.3 Expression (5.3), wind force F,, may be determined as:
Fw = cscacr qp(2) Arer

where

csca = 1 (structural factor defined in Section 6)

cr= 1.26 (force coefficient, given in Section 7, formula 7.11)

qp(z) = 3.8 kPa (peak velocity pressure)

Aretx = (Reference area, X-Direction)

Arer.z = (Reference area, Z-Direction)

Fw.x=7086 N
Fuwz=14172N

Calculation cases are:
- Permanent load + Wind action along X- direction
- Permanent load + Wind action along X+ direction
- Permanent load + Wind action along Z- direction

- Permanent load + Wind action along Z+ direction
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3.5.1 PERMANENT LOAD + WIND (X- DIRECTION)

Von Mises stress

Tpo: Solecitazone di Von Mises
Uritd: MPa
27/06/2024, 12:44:13

40,35 Max

2,8
24,21

L] 16,14

i 8,07
0Mn

Tpo: Solecitazone di Von Mises
Unita: MPa
27/06/2024, 12:44:13

40,35 Max

2,8

|| 16,14

i 8,07
0 Min
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First principal stress

Tipo: Prima salecitazione principale
Unita; MPa
27/06/2024, 12:44:13

58,22 Max

| | 45,50
| | 3298

|| 20,34

Tipo: Prima solecitazione principale
Urita: MPa
27/06/;2024, 12:44:13

58,22 Max

| | 45,59

|| 32,98

|| 20,34

. 771

I -4,92 Min
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Safety factor

Tipo: Fattore di sicurezza

Unita: ul

27/06/2024, 12:44:18
15 Max

- 8,67 Min

Tipo: Fattore di sicurezza

Urita: ul

27/06/2024, 12:44:18
15 Max

] 8,67 Min

&
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3.5.2 PERMANENT LOAD + WIND (X+ DIRECTION)

Von Mises stress

Tpo: Solecitazone di Von Mises
Uritd: MPa
27/06/2024, 12:39:53

45,23 Max

36,18
27,14

18,09

ia,os
0Mn

Tpo: Solecitazone di Von Mises
Unita: MPa
27/06/2024, 12:39:53

45,23 Max

36,18
L | 27,14

18,09

is,os
0Mn
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First principal stress

Tipo: Prima salecitazione principale
Unita; MPa
27/06/2024, 12:39:.54

65,34 Max

| | 51,32
37,3

|| 2=

Loz

I 4,77 Min

e,

Tipo: Prima solecitazione principale
Urita: MPa
27/06/;2024, 123954

65,34 Max

| | 51,32
37,3

| | 23,28

L9

I -4,77 Min
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Safety factor

Tipo: Fattore di sicurezza

Unita: ul

27/06/2024, 12:39.59
15 Max

g
7,74 Min

Tipo: Fattore di sicurezza

Urita: ul

2710612024, 12:39.59
15 Max

i
7,74 Min

&
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3.5.3 PERMANENT LOAD + WIND (Z- DIRECTION)

Von Mises stress

Tpo: Solecitazone di Von Mises
Uritd: MPa
27/06/2024, 12:50:54

' 101 Max

Tpo: Solecitazone di Von Mises
Unita: MPa
27/06/2024, 12:50:54

101 Max
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First principal stress

Tipo: Prima salecitazione principale
Unita; MPa
27/06/2024, 12:50:55

111,4 Max.

B EEE
56,3

28,7

Tipo: Prima solecitazione principale
Urita: MPa
27/06/;2024, 12:50:55

111,4 Max

83,8

56,3

28,7

o i

I -26,4 Min
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Safety factor

Tipo: Fattore di sicurezza

Unita: ul

27/06/2024, 12:51.00
15 Max

Tipo: Fattore di sicurezza

Urita: ul

27/06/2024, 12:51:.00
15 Max

&

3,47 Min
7
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3.5.4 PERMANENT LOAD + WIND (Z+ DIRECTION)

Von Mises stress

Tpo: Solecitazone di Von Mises
Uritd: MPa
27/06/2024, 12:47:55

99,48 Max

Tpo: Solecitazone di Von Mises
Unita: MPa
27/06/2024, 12:4755

99,48 Max
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First principal stress

Tipo: Prima salecitazione principale
Unita; MPa
27/06/2024, 12:47 55

104,7 Max

| | 7a8
54,9

29,9

Tipo: Prima solecitazione principale
Urita: MPa
27/06/;2024, 12:47:55

104,7 Max

79,8

54,9

29,9

5

I -19,9 Min
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Safety factor

Tipo: Fattore di sicurezza

Unita: ul

27/06/2024, 1214301
15 Max

Tipo: Fattore di sicurezza

Urita: ol

27/06/2024, 12:48:01
15 Max

I12

&

2,52 Min
3
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3.6  TRANSPORTATION ANALYSIS

Transportation load has been considered as an horizontal acceleration equal to 0.7g.

The transportation load has been combined with the action of wind as calculated in the previous section.

Calculation cases are:

- Transportation load + Wind action along X- direction

- Transportation load + Wind action along X+ direction

- Transportation load + Wind action along Z- direction

- Transportation load + Wind action along Z+ direction

To be more conservative, transportation load and wind actions have been considered acting in the same direction for each

calculation case.
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3.6.1 TRANSPORTATION LOAD + WIND (X- DIRECTION)

Von Mises stress

Tpo: Solecitazone di Von Mises
Uritd: MPa
27/06/2024, 13:03:24

134,8 Max

| | 1078

Tpo: Solecitazone di Von Mises
Unita: MPa
27/06/2024, 13:03:24

134,8 Max

| | 1078
80,9

539

iE?
0Mn
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First principal stress

Tipo: Prima salecitazione principale
Unita; MPa
27/06/2024, 13:03:25

192,9 Max

|
| | 1092

67,4

Tipo: Prima solecitazione principale
Urita: MPa
27/06/;2024, 13:03:25

192,9 Max

|| 11,1

|| 1092

67,4

B =55

I -16,3 Min
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Safety factor

Tipo: Fattore di sicurezza

Unita: ul

27/06/2024, 13:03:31
15 Max

Tipo: Fattore di sicurezza

Urita: ol

27/06/2024, 13:03:31
15 Max

I12
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3.6.2 TRANSPORTATION LOAD + WIND (X+ DIRECTION)

Von Mises stress

Tpo: Solecitazone di Von Mises
Uritd: MPa
27/06/2024, 12:56:40

140,2 Max

™ 1122

Tpo: Solecitazone di Von Mises
Unita: MPa
27/06/2024, 12:56:40

140,2 Max

[ ] 1122
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First principal stress

Tipo: Prima salecitazione principale
Unita; MPa
27/06/2024, 12:56:40

201,9 Max

| | 1582
|| 1147

71,1

Tipo: Prima solecitazione principale
Urita: MPa
27/06/;2024, 12:56:40

201,9 Max

| | 1583

|| 1147

71,1

L 275

I -16,1 Min
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Safety factor

Tipo: Fattore di sicurezza

Unita: ul

27/06/2024, 12:56.:46
15 Max

Tipo: Fattore di sicurezza

Urita: ol

27/06/2024, 12:56:46
15 Max

I12
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3.6.3 TRANSPORTATION LOAD + WIND (Z- DIRECTION)

Von Mises stress

Tpo: Solecitazone di Von Mises
Uritd: MPa
27/06/2024, 13:09:48

188,1 Max

1505

Tpo: Solecitazone di Von Mises
Unita: MPa
27/06/2024, 13:09:48

188,1 Max

150,5
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First principal stress

Tipo: Prima salecitazione principale
Unita; MPa
27/06/2024, 13:09:48

246,2 Max

| | 1855
| | 1240

64,3

Tipo: Prima solecitazione principale
Urita: MPa
27/06/;2024, 13:09:48

2496,2 Max

| | 1855

|| 1249

64,3
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Third principal stress

Tipo: Terza sollecitazione principale
Unita; MPa
27/06/2024, 13:09:49

58,1 Max

Sk
62,2

O 1224

|| -182,6

I -242,8 Min

s,

Tipo: Terza sollecitazione principale
Unita: MPa
27/06/2024, 13:09:49

58,1 Max

1
62,2

W i

L | -1825

I -242,8 Min
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Safety factor

Tipo: Fattore di sicurezza

Unita: ul

27/06/2024, 13:09.54
15 Max

3
L | 1,86 Min

.o ‘ R

Tipo: Fattore di sicurezza

Urita: ol

2710672024, 13:09:54
15 Max

I12

3
™ 1,86 Min

0
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3.6.4 TRANSPORTATION LOAD + WIND (Z+ DIRECTION)

Von Mises stress

Tipo: Solecitazione di Von Mises
Unitd: MPa
27/06/2024, 13:06:48

192,4 Max

1539

| | 1154

Tpo: Solecitazone di Von Mises
Unita: MPa
27/06/2024, 13:06:48

192,4 Max

1539

| | 1154
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First principal stress

Tipo: Prima salecitazione principale
Unita; MPa
27/06/2024, 13:06:49

225,4 Max

| | 1681
| | 108

53,5

Tipo: Prima solecitazione principale
Urita: MPa
27/06/;2024, 13:06:49

225,94 Max

| | 88,1

|| 1108

53,5

L |38

I 61,1 Min
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Third principal stress
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Safety factor

Tipo: Fattore di sicurezza

Unita: ul

27/06/2024, 13:06:55
15 Max

3
1,82 Min

Tipo: Fattore di sicurezza

Urita: ol

27/06/2024, 13:06:55
15 Max

I12

3
L] 1,82 Min

0
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3.7 ANCHOR BOLTS CHECK

The skid is constrained to the main structure in no.8 points, by mean of M12 x 80 mm screws, in ASTM A 320 Gr. L7

steel.
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The following tables show the valueas of the support reactions for each constraint in the Static + Wind load combination

case and in the Transportation + Wind load combination case.

STATIC + WIND X+ DIRECTION MAX
) Forza di reazione Momento di reazione Forza di reazione [kN] Momento di reazione [kNm]
Nome vincolo Intensita| Componente (X,Y,Z)| Intensita | Componente (X,Y,2) Componente (X,Y,Z) Componente (X,Y,Z)
-759,395 1,884 X -0,56 X 0,03
Vincolo di fissaggio:1 | 953,481 -241,636 5,743 -3,258 Y 1,17 Y 0,01
-523,506 -4,338 4 0,92 z 0,00
-785,647 -2,289
Vincolo di fissaggio:2 | 914,648 -243,072 7,480 5,513 min
400,321 -4,507 Forza di reazione [kN] Momento di reazione [kNm]
-634,428 30,550 Componente (X,Y,Z) Componente (X,Y,Z)
Vincolo di fissaggio:3 | 1315,950 1112,450 30,559 -0,183 X -1,49 X -0,03
-302,764 0,719 Y -0,24 Y 0,00
-1455,680 6,560 4 -0,85 Y4 -0,02
Vincolo di fissaggio:4 | 1941,440 964,290 16,279 4,150
-848,721 -14,309
-1487,350 -7,601
Vincolo di fissaggio:5 | 2000,460 968,326 22,785 -2,660
923,040 -21,314
-560,094 -31,131
Vincolo di fissaggio:6 | 1349,900 1172,690 31,181 -1,752
365,121 0,256
-674,650 -11,951
Vincolo di fissaggio:7 | 812,095 443,855 12,612 -3,690
85,665 1,621
-728,808 11,406
Vincolo di fissaggio:8 | 850,948 427,915 11,922 3,179
-99,200 1,391
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STATIC + WIND X- DIRECTION

MAX

Nome vincolo

Forza di reazione

Momento di reazione

Forza di reazione [kN]

Momento di reazione [kNm]

Intensita| Componente (X,Y,Z)| Intensita | Componente (X,Y,Z) Componente (X,Y,Z) Componente (X,Y,Z)
1339,200 -7,593 X 1,34 X 0,03
Vincolo di fissaggio:1 | 1833,910 914,468 20,666 1,033 Y 1,09 Y 0,00
856,459 19,192 z 0,86 z 0,02
1298,780 7,716
Vincolo di fissaggio:2 | 1748,520 887,678 21,068 -2,853 min
-763,228 19,395 Forza di reazione [kN] Momento di reazione [kNm]
986,275 13,983 Componente (X,Y,Z) Componente (X,Y,Z)
Vincolo di fissaggio:3 | 1129,110 508,699 14,316 -2,949 X 0,61 X -0,03
-208,264 -0,846 Y -0,20 Y -0,01
617,398 -1,752 z -0,76 4 0,00
Vincolo di fissaggio:4 | 733,707 -195,604 6,407 -6,001
344,796 1,401
609,002 1,718
Vincolo di fissaggio:5 | 789,998 -191,936 4,783 2,919
-465,160 3,378
856,356 -14,255
Vincolo di fissaggio:6 | 1024,910 530,022 14,404 1,783
190,180 -1,042
699,782 28,142
Vincolo di fissaggio:7 | 1328,460 1061,690 28,171 -1,197
-384,601 0,438
679,085 -28,814
Vincolo di fissaggio:8 | 1354,040 1089,780 28,842 -0,910
429,700 0,875
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STATIC + WIND Z+ DIRECTION

MAX

Nome vincolo

Forza di reazione

Momento di reazione

Forza di reazione [kN]

Momento di reazione [kNm]

Intensita| Componente (X,Y,Z)| Intensita | Componente (X,Y,Z) Componente (X,Y,Z) Componente (X,Y,Z)
1421,790 -9,468 X 4,76 X 0,06
Vincolo di fissaggio:1 | 1509,590 448,142 11,719 3,240 Y 2,58 Y 0,08
-237,824 6,099 z 2,66 z 0,03
982,321 13,372
Vincolo di fissaggio:2 | 3966,000 1531,500 49,260 33,272 min
-3524,020 33,774 Forza di reazione [kN] Momento di reazione [kNm]
-2562,120 61,475 Componente (X,Y,Z) Componente (X,Y,Z)
Vincolo di fissaggio:3 | 6421,680 2581,490 63,413 -15,482 X -6,99 X -0,01
-5292,390 -1,539 Y -2,67 Y -0,02
-2348,860 9,843 z -6,71 4 -0,02
Vincolo di fissaggio:4 | 3908,560 1534,980 28,089 -13,028
-2720,930 -22,856
763,208 -8,997
Vincolo di fissaggio:5 | 994,434 526,105 19,939 15,457
360,037 -8,816
4755,480 4,912
Vincolo di fissaggio:6 | 5529,690 -2423,490 10,279 -8,677
1445,550 2,501
3982,340 56,043
Vincolo di fissaggio:7 | 8209,050 2539,350 75,821 51,069
-6714,250 0,140
-6992,860 -11,839
Vincolo di fissaggio:8 | 7943,080 -2670,560 79,546 77,823
2657,160 11,440
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STATIC + WIND Z- DIRECTION

MAX

Nome vincolo

Forza di reazione

Momento di reazione

Forza di reazione [kN]

Momento di reazione [kNm]

Intensita| Componente (X,Y,Z)| Intensita | Componente (X,Y,Z) Componente (X,Y,Z) Componente (X,Y,Z)
1360,140 -13,529 X 4,21 X 0,01
Vincolo di fissaggio:1 | 4077,310 1575,440 50,471 -35,228 Y 2,62 Y 0,01
3506,060 33,515 z 6,88 z 0,03
1800,310 9,024
Vincolo di fissaggio:2 | 1887,840 560,341 12,939 -5,335 min
93,904 7,585 Forza di reazione [kN] Momento di reazione [kNm]
4212,700 -6,954 Componente (X,Y,Z) Componente (X,Y,Z)
Vincolo di fissaggio:3 | 5118,560 -2530,380 13,427 10,806 X -6,55 X -0,06
-1431,770 3,892 Y -2,84 Y -0,07
482,983 12,430 z -2,54 4 -0,03
Vincolo di fissaggio:4 | 852,432 602,082 21,478 -17,080
-361,753 -3,880
-2660,430 -12,395
Vincolo di fissaggio:5 | 3998,310 1544,710 37,952 12,269
2553,910 -33,707
-2598,040 -60,559
Vincolo di fissaggio:6 | 6483,640 2624,160 61,138 8,363
5329,310 -0,765
-6553,940 7,961
Vincolo di fissaggio:7 | 7578,470 -2835,900 76,304 -74,804
-2537,090 12,777
3955,850 -56,214
Vincolo di fissaggio:8 | 8325,220 2526,290 78,646 -54,923
6875,920 2,934
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TRANSPORTATION + WIND X+ DIRECTION

MAX

Nome vincolo

Forza di reazione

Momento di reazione

Forza di reazione [kN]

Momento di reazione [kNm]

Intensita |Componente (X,Y,Z) |Intensita |Componente (X,Y,Z) Componente (X,Y,Z) Componente (X,Y,Z)
-6259,460 37,181 X -3,93 X 0,10
Vincolo di fissaggio:1 |10029,700 -3992,750 87,061 -7,884] 'Y 3,69 Y 0,03
-6743,360 -78,327| Z 5,90 z 0,01
-6345,660 -40,419
Vincolo di fissaggio:2 | 9520,700 -3938,430 92,743 25,118 min
5904,660 -79,603 Forza di reazione [kN] Momento di reazione [kNm]
-4154,310 96,564 Componente (X,Y,Z) Componente (X,Y,Z)
Vincolo di fissaggio:3 | 5540,090 3600,200 96,734 4,261 X -6,35 X -0,10
-687,622 3,853 Y -3,99 Y -0,02
-6151,200 16,137 Z -6,74 4 -0,08
Vincolo di fissaggio:4 | 7097,460 2774,890 51,452 25,476
-2199,240 -41,688
-6230,310 -20,157
Vincolo di fissaggio:5 | 7342,170 2810,120 68,065 -18,892
2682,140 -62,207
-4043,590 -95,585
Vincolo di fissaggio:6 | 5574,640 3685,940 96,202 -10,642
1067,630 2,272
-4269,050 -3,273
Vincolo di fissaggio:7 | 4301,410 -159,761 14,849 13,415
501,803 5,459
-3926,770 3,127
Vincolo di fissaggio:8 | 3963,900 -139,577 14,135 -12,736
-522,978 5,274
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TRANSPORTATION + WIND X- DIRECTION

MAX

Nome vincolo

Forza di reazione

Momento di reazione

Forza di reazione [kN]

Momento di reazione [kNm]

Intensita |Componente (X,Y,Z) |Intensita |Componente (X,Y,Z) Componente (X,Y,Z) Componente (X,Y,Z)
6061,350 -20,402| X 6,13 X 0,09
Vincolo di fissaggio:1 | 7159,540 2732,670 63,095 15,515 Y 3,63 Y 0,02
2655,480 57,655 Z 6,07 z 0,08
5866,630 20,797,
Vincolo di fissaggio:2 | 6787,920 2644,710 65,975 -22,300 min
-2159,620 58,505 Forza di reazione [kN] Momento di reazione [kNm]
5104,240 0,352 Componente (X,Y,Z) Componente (X,Y,Z)
Vincolo di fissaggio:3 | 5105,370 -2,969 12,518 -11,316f X 3,90 X -0,09
-107,369 -5,341| Y -3,97 Y -0,04
5939,610 -35,606| Z -6,87 4 -0,01
Vincolo di fissaggio:4 | 9371,620 -3965,710 70,540 -36,341
6068,070 48,860
6129,010 36,722
Vincolo di fissaggio:5 |10021,300 -3965,770 89,524 11,847
-6865,380 80,783
4378,900 0,301
Vincolo di fissaggio:6 | 4379,330 -36,391 11,035 9,578
48,864 -5,471
3997,100 92,941
Vincolo di fissaggio:7 | 5504,070 3605,610 93,461 -9,834
-1147,840 -0,416
3903,060 -93,813
Vincolo di fissaggio:8 | 5538,280 3627,500 93,936 4,618
1509,940 1,332
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TRANSPORTATION + WIND Z+ DIRECTION MAX
) Forza di reazione Momento di reazione Forza di reazione [kN] Momento di reazione [kNm]
Nome vincolo Intensita |Componente (X,Y,Z) |Intensita |Componente (X,Y,Z) Componente (X,Y,Z) Componente (X,Y,Z)
3002,630 62,586 X 3,84 X 0,13
Vincolo di fissaggio:2 |13116,600 6903,890 164,710 68,701 Y 7,31 Y 0,07
-10740,800 135,987| Z -2,68 z 0,14
-220,289 121,945
Vincolo di fissaggio:3 | 7228,090 4872,390 123,014 -16,149 min
-5334,470 -1,059| Forza direazione [kN] Momento di reazione [kNm]
-4946,220 46,559 Componente (X,Y,Z) Componente (X,Y,Z)
Vincolo di fissaggio:4 |12920,300 7307,120 109,620 -35,131| X -4,95 X 0,02
-9438,010 -92,815| Y -5,67 Y -0,04
3839,570 22,995 Z -10,74 4 -0,09
Vincolo di fissaggio:5 | 6040,970 -3819,850 83,131 -9,131
-2675,780 79,363
910,543 126,567
Vincolo di fissaggio:6 | 7507,200 -5669,190 126,630 -2,676
-4836,240 2,972
-542,286 117,868
Vincolo di fissaggio:7 | 7520,630 -5485,530 120,190 22,882
-5116,120 -5,408
1214,070 94,926
Vincolo di fissaggio:8 | 6481,150 3974,910 99,421 29,314
-4973,080 3,797
-3262,470 15,825
Vincolo di fissaggio: 1 7114,850 -3390,970 75,648 31,366
-5336,540 -66,995
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TRANSPORTATION + WIND Z- DIRECTION MAX
Nome vincolo Forza di reazione Momento di reazione Forza di reazione [kN] Momento di reazione [kNm]
Intensita |Componente (X,Y,Z) |Intensita |Componente (X,Y,Z) Componente (X,Y,Z) Componente (X,Y,Z)
-2895,760 -14,625| X 3,54 X 0,00
Vincolo di fissaggio:2 | 6774,150 -3327,480 75,912 -27,622| 'Y 7,23 Y 0,04
5141,160 -69,179| Z 10,94 z 0,13
778,801 -128,235
Vincolo di fissaggio:3 | 7400,780 -5621,690 128,935 12,924 min
4749,900 3,598] Forza direazione [kN] Momento di reazione [kNm]
3538,850 -4,367| Componente (X,Y,Z) Componente (X,Y,Z)
Vincolo di fissaggio:4 | 6339,540 -3853,360 55,257 11,841 X -5,60 X -0,13
3580,210 53,796] Y -5,64 Y -0,08
-5597,080 -62,672| Z 3,58 4 -0,15
Vincolo di fissaggio:5 |12453,800 7231,360 163,139 38,793
8454,460 -145,539
66,443 -123,194
Vincolo di fissaggio:6 | 7454,840 5052,430 123,403 7,170
5481,160 -0,475
1266,080 -93,229
Vincolo di fissaggio:7 | 6467,760 3879,860 100,282 -36,367
5017,540 6,511
-477,523 -121,745
Vincolo di fissaggio:8 | 7611,770 -5642,760 122,625 -14,548
5086,280 -1,884
3316,800 -61,617
Vincolo di fissaggio:1 |13392,500 6974,550 166,277 -78,498
10941,400 133,002
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The bolt strength has been verified with respect to the combined tension and shear effects, according to Eurocode EC3.

Bolt Bolt Fx Fy Fz
Class|diameter| [kN] [kN] [kN]
Static + wind Max 8.8 M12 4,76 2,62 6,88
Transportation + wind Max 8.8 M12 6,13 7,31 10,94
Static + wind min 8.8 M12 -6,99 -2,84 -6,71
Transportation + wind min 8.8 M12 -6,35 -5,67 -10,74
|Bo|t verification Procedure (according to EC3) |
Bolt Nominal Tensile| Yield Resistance Partial
Type Bolt | Bolt K2 for Strength strength factor  |Safety factor
. Abolt Ares Ares/AboIt
Class|diameter normal bolts f b a, Ym2
[mm] [mm2] [mm2] [MPa] [MPa]
Static + wind Max 88 | M12 113 84,3 0,746 0,9 895 585 0,6 1,25
Transportation + wind Max 8.8 M12 113 84,3 0,746 0,9 895 585 0,6 1,25
Static+wind min 88 | M12 113 84,3 0,746 0,9 895 585 0,6 1,25
Transportation +wind min 8.8 M12 113 84,3 0,746 0,9 895 585 0,6 1,25
Bolt verification Procedure (according to EC3)
T Bolt Bolt Tension demand Shear demand Tension resistance Shear resistance
ype Class |diameter Fied Fued Fira Fy,rd
[mm] [kN] [kN] [kN] [kN]
Static + wind Max 8.8 M12 2,62 6,88 54,32 36,22
Transportation + wind Max 8.8 M12 7,31 10,94 54,32 36,22
Static + wind min 8.8 M12 2,84 6,71 54,32 36,22
Transportation + wind min 8.8 M12 5,67 6,35 54,32 36,22
Bolt verification Procedure (according to EC3)
Bolt Bolt Tension check Shear check Combined Shear and tension check
Type .
Class |diameter Foea/Fira<1 Fyea/Fura<1 Fu,ea/Fura* Fea/14F g <1,0
[mm]
Static + wind Max 8.8 M12 Ok Ok Ok
Transportation + wind Max 8.8 M12 Ok Ok Ok
Static + wind min 8.8 M12 Ok Ok Ok
Transportation + wind min 8.8 M12 Ok Ok Ok
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3.8 CONCLUSIONS

The analysis shown that the stresses are below the allowable ones, in each of the load combination cases.
- the maximum calculated Von Mises Stress is equal to 192,405 MPa

- the maximum calculated First Principal Stress is equal to 246,163 MPa

- the maximum calculated Third Principal Stress is equal to 58,114 MPa

The displacement can be considered negligible.

Safety factor is 1,82.

The actual design of the structure can be considered acceptable.
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PV Elite 26 SP1 Licensee:
FileName N2 Receiver R2
Vessel Design Summary:

Vessel Design Summary:
ASME Code, Section VIII Division 1, 2023

Diameter Spec : 2000.000 mm. OD
Vessel Design Length, Tangent to Tangent

Distance of Bottom Tangent above Grade
Specified Datum Line Distance

Internal Design Temperature
Internal Design Pressure

External Design Temperature

Maximum Allowable Working Pressure
Shop Test Pressure

Required Minimum Design Metal Temperatur

Warmest Computed Minimum Design Metal Temperature

Wind Design Code
Earthquake Design Code

Materials of Construction:

Component | |
Type | Material | Class
Shell | SA-516 70 |
Head | SA-516 70 |
Nozzle | SA-333 6 | ..
Nozzle | SA-350 LF2 | 1
Nozzle | SA-516 70 |
Re-Pad | SA-516 70 | ..
Nozzle Flg | SA-350 LF2 | 1
Leg Baseplate | SA-516 70 |
Leg Bolting | SA-307 B |

Coes S.

e

3120.00

0.00
60.00

80
12.000

-8

12.72
17.160

-29.0
-29.0

Euro Code
G-Loading

mm.

mm.
mm.

°C
barg

°C

barg
barg

°C
°C

Thickness |

8:58am Dec 21,2024

UNS #

Ko2700
Ke2700
Ke3006
Ke3011
Ko2700
Ko2700
Ke3011
Ko2700

Normalized is determined based on the UCS-66 material curve selection and Figure UCS-66.

Impact Tested is based on material selection and material data properties.

Element Pressures and MAWP (barg & mm.):

| Design
Element Description | Pressure

Total
Corrosion
Allowance

[Normal |

ized

No
No
No
No
No

Impact
Tested

Yes

No

or Type | + Stat. head
Ellipse | 12.500
Cylinder | 12.500
Cylinder | 12.500
Ellipse | 12.500

Element Types and Properties:

Element |"To" Elev |

Element |

mm. |

Nominal | Finished
Length |Thickness |Thickness
mm.

mm. |

Ext. | Element |
Press. | M.A.W.P |
0.00 | 12.770 |
0.00 | 13.460 |
0.00 | 13.460 |
0.00 | 12.770 |

| Reqd Thk | Reqd Thk |
| Internal | External |
mm.

Long |
EFFf |



PV Elite 26 SP1 Licensee: Coes S.r.l.

FileName N2 Receiver R2 = —-—--————--—-———m—mmmm
Vessel Design Summary: Step: 35 8:58am Dec 21,2024
Cylinder | 2000.0 | 2000.0 | 15.0 | 14.9 | 13.6 | | ©.85 | 0.85 |
Cylinder | 3000.0 | 1000.0 | 15.0 | 14.9 | 13.6 | | ©.85 | .85 |
Ellipse | 3060.0 | 60.0 | 15.0 | 12.5 | 12.0 | | 1.00 | 0.85 |
Loads for Foundation/Support Design:
Total Wind Shear on top of all Legs 1394. kgf
Total Earthquake Shear on top of all Legs 2437. kgf
Total Wind Moment at top of all Legs 1692. kg.m.
Total Earthquake Moment at top of all Legs 2802. Kg.m.
Wind Load Case Test Moment on Support 558. Kg.m.
Test Case Wind Shear on Support 460. Kgf
Max. Wind Shear on one Leg (top & bottom) 516. Kgf
Max. Earthq. Shear on one Leg (top & bottom) 901. Kgf
Max. Wind Moment at base of one Leg 665. Kg.m.
Max. Earthquake Moment at base of one Leg 1162. Kg.m.
Max. Vertical Load (Wt. + Wind) on one Leg 1632. Kgf
Max. Vertical Load (Wt. + Eq.) on one Leg 2133. Kgf
For the Pressure Test Case:
Max. Wind Shear on one Leg (top & bottom) 170. Kgf
Max. Wind Moment at base of one Leg 219. Kg.m.
Max. Vertical Load (Wt. + Wind) on one Leg 4132. Kgf
Max. Vertical Load (Wt. + Eq.) on one Leg 3880. Kgf
The Wind and Seismic loads were not load factored in this analysis.
Wind and Earthquake moments include the effects of user defined forces and moments if any exist in
the job and were specified to act (compute loads and stresses) during these cases. Also included
are moment effects due to eccentric weights if any are present in the input.
Local Stress Analysis Results:
| Analysis | Max Stress | High Stress | Pass |
Description | Type | Ratio | Location | Fail
Trunnion | WRC-107/537 | 0.035 | n/a | Passed |
LEGS | WRC-107/537 | 0.730 | n/a | Passed |
LEGS | WRC-107/537 | 0.543 | n/a | Passed |
Weights:
Fabricated - Bare W/O Removable Internals 3994.0 kg.
Shop Test - Fabricated + Water ( Full ) 15520.5 Kkg.
Shipping - Fab. + Rem. Intls.+ Shipping App. 3994.0 kg.
Erected - Fab. + Rem. Intls.+ Insul. (etc) 3994.0 kg.
Empty - Fab. + Intls. + Details + Wghts. 3994.0 kg.
Operating - Empty + Operating Liquid (No CA) 3994.0 kg.
Field Test - Empty Weight + Water (Full) 15520.5 kg.

PV Elite is a trademark of Hexagon AB, 2024, All rights reserved.



PV Elite 26 SP1 Licensee: Coes S.r.1l.
FileName : N2 Receiver R2 = -—---—--—--————-———mmmmmmmmm -

Nozzle Summary: Step: 33 8:58am Dec 21,2024

Nozzle Calculation Summary (barg & mm.):

Areas or |
Stresses |

Calc[*]
Calc[*]
Calc[*]

Passed

Description | MAWP | Ext | MAPNC | UG-45 [trl | Weld |
| | | | | | Path |
Drain | 12.77 | | | 0K | 5.95 | 0K
PG | 13.46 | | | oK | 6.12 | 0K
PT | 13.46 | e | | oK | 6.12 | 0K
IN/OUT | 13.46 | e | | oK | 5.95 | 0K
MAN HOLE | 12.72 | | | oo | | 0K
PSV | 12.77 | | | oK | 6.42 | 0K

|
|
|
Calc[*] |
|
|

Calc[*]

Nozzle MAWP Summary:

Minimum MAWP Nozzles : 12.72 Nozzle : MAN HOLE
Minimum MAWP Shells/Flanges : 12.72 Element :

Minimum MAPnc Shells/Flanges : 17.43 Element :

Computed Vessel M.A.W.P. : 12.72 barg

[*] - This was a small opening and the areas were not computed or
the MAWP of this connection could not be computed because

the longitudinal bending stress was greater than the hoop stress.
Note: MAWPs (Internal Case) shown above are at the High Point.

Muiltiple output lines for the same nozzle indicates required Code calculations in both the
longitudinal and circumferential planes of reinforcement where applicable.

Check the Spatial Relationship between the Nozzles:

From Node | Nozzle Description | Y Coordinate | Layout Angle | Dia. Limit |
| | mm. | deg | mm. |

10 | Drain | 0.000 | 0.000 | 52.401 |

20 | PG | 360.000 | 75.000 | 61.800 |

20 | PT | 360.000 | 105.000 | 61.800 |

20 | IN/OUT | 360.000 | 180.000 | 57.101 |

20 | MAN HOLE | 460.000 | 270.000 | 764.800 |

50 | PSV | 0.000 | 9.000 | 97.700 |

The nozzle spacing is computed by the following:
= sqrt( 112 +Ic? ) where

Il - Arc length along the inside vessel surface in the long. direction.
Ic - Arc length along the inside vessel surface in the circ. direction

If any interferences/violations are found, they will be noted below.
No interference violations have been detected!

PV Elite is a trademark of Hexagon AB, 2024, All rights reserved.



PV Elite 26 SP1 Licensee: Coes S.r.1l.
FileName N2 Receiver R2 = —-—--————--—-———m—mmmm
Nozzle Schedule: Step 32 8:58am Dec 21,2024
Nozzle Schedule:
Nominal or| Schd| Flg| Nozzle| Wall| Reinforcing Pad | Cut| Flg]
Actual| or FVC| Type| 0/Dial Thk| Diameter Thk | Length| Class|
Description Size| Type| | in| mm | mm | mm | |
Drain | 1.000 in| XXS | WNF| 1.315| 9.093]| | ... | 112.58| 150]|
IN/OUT | 1.e00 in| XxXS | WNF| 1.315] 9.093| | ... | 47.77] 150|
PG | 1.500 in|Actual | None| 1.500| 8.382| | ... | 47.81] ...|
PT | 1.500 in|Actual | None| 1.500| 8.382| | ... | 47.81] ...
PSV | 2.000 in| 160 | WNF| 2.375| 8.738| .o ... ] 112.75] 150|
MAN HOLE | 16.000 in|Actual | WNF| 16.000| 15.000| 510.00 | 15.00 | 68.81| 150
General Notes for the above table:
The cut length is the outside projection + inside projection + drop + in-plane shell
thickness. This value does not include weld gaps, nor does it account for shrinkage.
In the case of oblique nozzles, the outside diameter must be increased. The re-pad width
around the nozzle is calculated as follows:
Width of Pad = (Pad Outside Dia. (per above) - Nozzle Outside Dia.)/2
For hub nozzles, the thickness and diameter shown are those of the smaller and thinner section.
Nozzle Material and Weld Fillet Leg Size Details (mm.):
| | shl Grve | Noz Shl/Pad | Pad OD | Pad Grve | Inside |
Description | Material | Weld | Weld | Weld | Weld | Weld |
Drain | SA-333 6 | 12.500 | 10.000 | | |
IN/OUT | SA-333 6 | 14.850 | 10.000 | |
PG | SA-350 LF2 | 14.850 | 10.000 | |
PT | SA-350 LF2 | 14.850 | 10.000 | | |
PSV | SA-333 6 | 12.500 | 10.000 | oo | oo
MAN HOLE | SA-516 70 | 14.850 | 15.000 | 10.000 | 15.000 |
Note: The Outside projections below do not include the flange thickness.
Nozzle Miscellaneous Data:
| Elev/Distance | Layout | Proj | Proj | Installed in |
Description | From Datum | Angle | Outside | 1Inside | Component |
| mm. | deg | mm. | mm. | |
Drain | oo | 0.0 | 100.00 | 0.00 | Node: 10 |
IN/OUT | 300.000 | 180.0 | 32.78 | 0.00 | Node: 20 |
PG | 300.000 | 75.0 | 32.78 | 0.00 | Node: 20 |
PT | 300.000 | 105.0 | 32.78 | 0.00 | Node: 20 |
PSV | oo 0.0 | 100.00 | 0.00 | Node: 50 |
MAN HOLE | 400.000 | 270.0 | 32.78 | 0.00 | Node: 20 |

PV Elite is a trademark of Hexagon AB, 2024, All rights reserved.



PV Elite 26 SP1 Licensee: Coes S.r.l.
FileName : N2 Receiver R2 = -—---—--—--————-———mmmmmmmmm -
Bill of Material: Step: 31 8:58am Dec 21,2024

Bill of Materials:

QTY | DESCRIPTION | MATERIAL |
2| ELLIPTICAL HEAD: 2.6 X 1, 15.0mm. THK X 1975.emm. ID X 60.emm. | SA-516 70 |
4] Lkcs, SHAPE: HE2e0B 1290.emm | ... |
e BASEPLATES: 400.0mm X 400.0mm X 40.emm | SA-516 70 |
T BASEPLATE BOLTS: 30.0mm | sa-307 B |
T LEG RE-PADS: 300.000mm X 350.000mm X 15.000mm | sA-516 70 |
R TRUNNIONS: | SA-516 70 |
Y TRUNNION PADS: 320.0mm OD X 219.1mm ID X 15.emm THK | |
o CLASS 150 GR 1.1, 16.0" BLIND FLANGE(S) |  SA-350 LF2 |
T CYLINDRICAL SEGMENT 15.mm. THK X 3008.omm. X 2000.emm. | SA-516 70 |
T CYLINDRICAL SEGMENT 15.mm. THK X 2991.7mm. X 2000.emm. | SA-516 70 |
T CYLINDRICAL SEGMENT 15.emm. THK X 189.1mm. X 2000.0mm. | SA-516 70 |
T CYLINDRICAL SEGMENT 15.emm. THK X 3002.7nm. X 1000.emm. | SA-516 70 |
T CYLINDRICAL SEGMENT 15.mm. THK X 3187.lmm. X 1000.emm. | SA-516 70 |
R CYLINDRICAL SEGMENT 15.emm. THK X 0.emm. X 1000.emm. | SA-516 70 |
S NAMEPLATE | ... |

PV Elite is a trademark of Hexagon AB, 2024, All rights reserved.



PV Elite 26 SP1 Licensee: Coes S.r.1l.
FileName : N2 Receiver R2 = -—---—--—--————-———mmmmmmmmm -
MDMT Summary: Step: 34 8:58am Dec 21,2024

Minimum Design Metal Temperature Results Summary (°C):

Curve Basic Reduced UG-20(f) Thickness Gov E*  PWHT
Description MDMT MDMT MDMT ratio Thk reqd
Notes mm
[10] ! -29 -29 -29 0.997 12.500 1.00 No
[7] ! -29 -40 -29 0.796 15.000 1.00 No
[8] ! -29 -40 -29 0.806 14.850 0.85 No
[8] ! -29 -40 -29 0.806 14.850 0.85 No
[10] ! -29 -29 -29 0.997 12.500 1.00 No
[7] ! -29 -40 -29 0.796 15.000 1.00 No
Drain [1] ! -46 -104 0.023 7.957 1.00 No
Nozzle Flg [5] ! -46 -66
PG [1] ! -46 -104 0.032 8.382 1.00 No
PT [1] ! -46 -104 0.032 8.382 1.00 No
IN/OUT [1] ! -46 -104 0.036 7.957 1.00 No
Nozzle Flg [5] ! -46 -66
MAN HOLE [1] B -16 -30 -29 0.760 14.850 1.00 No
Nozzle Flg [5] B -46 -48
PSV [1] ! -46 -104 0.054 7.645 1.00 No
Nozzle Flg [5] ! -46 -67
Nozl. Bolting[22] -48 1.000 63.500 1.00 No
Warmest MDMT: -16 -29
Required Minimum Design Metal Temperature -29.0 °C
Warmest Computed Minimum Design Metal Temperature -29.0 °C

Notes:

[ ']- This was an impact tested material.

[ 1] - Governing Nozzle Weld.

[ 4] - ASME Flange MDMT Calcs; Thickness ratio per UCS-66(b)(1)(-c).
[ 5] - ASME Flange MDMT Calcs; Thickness ratio per UCS-66(b)(1)(-b).
[ 6] - MDMT Calculations at the Shell/Head Joint.

[ 7]- MDMT Calculations for the Straight Flange.

[ 8]- Cylinder/Cone/Flange Junction MDMT.

[ 9] - Calculations in the Spherical Portion of the Head.

[10] - Calculations in the Knuckle Portion of the Head.

[11] - Calculated (Body Flange) Flange MDMT.

[12] - Calculated Flat Head MDMT per UCS-66.3

[13] - Tubesheet MDMT, shell side, if applicable

[14] - Tubesheet MDMT, tube side, if applicable

[15] - Nozzle Material

[16] - Shell or Head Material

[17] - Impact Testing required

[18] - Impact Testing not required, see UCS-66(b)(3)

[20] - Cylinder/Cone Junction MDMT based on Longitudinal Stress considerations
[21] - Body Flange Bolting Material

[22] - Nozzle Flange Bolting Material

[23] - Stiffening Ring to Shell Weld

[24] - Saddle to Shell Weld

UG-84(b)(2) was not considered.
UCS-66(g) was not considered.
UCS-66(i) was not considered.

Notes:

Impact test temps were not entered in and not considered in the analysis.
UCS-66(i) applies to impact tested materials not by specification and
UCS-66(g) applies to materials impact tested per UG-84.1 General Note (c).
The Basic MDMT includes the (30F) PWHT credit if applicable.



PV Elite 26 SP1 Licensee: Coes S.r.1l.
FileName : N2 Receiver R2 = -—---—--—--————-———mmmmmmmmm -

MDMT Summary: Step: 34 8:58am Dec 21,2024

PV Elite is a trademark of Hexagon AB, 2024, All rights reserved.



PV Elite 26 SP1 Licensee: Coes S.r.l.
FileName : N2 Receiver R2 = -—---—--—--————-———mmmmmmmmm -
Warnings and Errors: Step: 0 8:58am Dec 21,2024

Class From To : Basic Element Checks.

There were no geometry errors or warnings.

PV Elite is a trademark of Hexagon AB, 2024, All rights reserved.

10



PV Elite 26 SP1 Licensee: Coes S.r.l.
FileName N2 Receiver R2
Input Echo: Step: 1

8:58am Dec 21,2024

Units used in this Analysis (barg_UniCode):

Shop Pressure Test:

Type of Pressure Test
Pressure Test Position
Test Performed in Corroded Condition

Load Case
Load Case
Load Case
Load Case
Load Case
Load Case
Load Case
Load Case
Load Case
Load Case
Load Case
Load Case
Load Case

VWOoONOUVUDA WNER

R R PR
WNR®

1.

43 * MAWP (PED)
Vertical
No

NP+EW+WI+FW+BW
NP+EW+EE+FS+BS
NP+OW+WI+FW+BW
NP+OW+EQ+FS+BS
NP+HW+HI
NP+HW+HE
IP+OW+WI+FW+BW
IP+OW+EQ+FS+BS
EP+OW+WI+FW+BW
EP+OW+EQ+FS+BS
HP+HW+HI
HP+HW+HE
IP+WE+EW

Name System Unit Constant User Unit
Length Feet 304.8000 mm.

Force Pounds 0.4536 Kgf

Mass Pounds 0.4536 kg.

Area sq. inches 6.4516 cm?

Moment ft. lbs. 0.1383 Kg.m.

Stress 1bs./sq.in. 0.0069 N./mm?2
Temperature Degrees F 0.5556 °C

Pressure psig 0.0689 barg

Elast. Modulus 1bs./sq.in. 6.8946 kPa.

Pipe Density 1bs./cu.in. 0.0277 kg./cm3

Ins. Density 1bs./cu.ft. 0.1600E-04 kg./cm3
Fluid Density  1bs./cu.ft. 0.1600E-04 kg./cm3

Wind Speed miles/hr 1.6093 Km/hr

Tray Weight 1lbs./sq.ft. 0.0005 Kgs/cm?
Inertia in.”4 41.6231 cm*

G Load G's 1.0000 g's

Wind Load 1bs./sq.ft. 4.8825 Kgs/m2
Elevation Feet 304.8000 mm.

Volume in.”3 16.3900 cm3
Diameter inches 25.4000 mm.
Thickness inches 25.4000 mm.
PV Elite Vessel Analysis Program: Input Data

Design Internal Pressure (for Hydrotest) 12 barg
Design Internal Temperature 80.0 °C
Projection of Nozzle from Vessel Top 0 mm.
Projection of Nozzle from Vessel Bottom 0 mm.
Minimum Design Metal Temperature -29.0 °C
Type of Construction Welded
Special Service Air/Water/Steam
Degree of Radiography RT-3

Use Higher Longitudinal Stresses (Flag) Y
Select t for Internal Pressure (Flag) N
Select t for External Pressure (Flag) N
Select t for Axial Stress (Flag) N
Select Location for Stiff. Rings (Flag) N
Consider Vortex Shedding N



PV Elite 26 SP1 Licensee: Coes S.r.l.
FileName : N2 Receiver R2 = -—---—--—--————-———mmmmmmmmm -

Input Echo: Step: 1 8:58am Dec 21,2024
Load Case 14 IP+WF+CW
Load Case 15 IP+VO+OW
Load Case 16 IP+VE+EW
Load Case 17 NP+VO+OW
Load Case 18 FS+BS+IP+0OW
Load Case 19 FS+BS+EP+OW
Load Case 20 BL+IP+OW
Wind Design Code European Code
Design Wind Speed 144 Km/hr
Seismic Design Code G Loading
Seismic Importance Factor 1.000
G Loading Coefficient Gx 0.000
G Loading Coefficient Gz 0.700
G Loading Coefficient Gy 0.000
Percent Seismic for Hydrotest 0.000
Design Pressure + Static Head Y
Consider MAP New and Cold in Noz. Design N
Consider External Loads for Nozzle Des. Y
Use ASME VIII-1 Appendix 1-9 N
Perform Blast Load Analysis No
Material Database Year Current w/Addenda or Code Year
Configuration Directives:
go is taken as min( g@, attached shell thk ) No
Do not use Nozzle MDMT Interpretation VIII-1 01-37 No
Use Table G instead of exact equation for "A" Yes
Shell Head Joints are Tapered Yes
Compute "K" in corroded condition Yes
Use Code Case 2286 No
Use the MAWP to compute the MDMT Yes
For thickness ratios <= ©.35, MDMT will be -155F (-104C) Yes
For PWHT & P1 Materials the MDMT can be < -55F (-48C) No
Using Metric Material Databases, ASME II D No
Calculate B31.3 type stress for Nozzles with Loads Yes
Reduce the MDMT due to lower membrane stress Yes
Consider Longitudinal Stress in MDMT Calculations Yes
Complete Listing of Vessel Elements and Details:
Element# 1/4
Element From Node 10
Element To Node 20
Element Type Elliptical
Description
Distance "FROM" to "TO" 60 mm.
Element Outside Diameter 2000 mm.
Element Thickness 12.5 mm.
Internal Corrosion Allowance 3 mm.
Nominal Thickness 15 mm.
External Corrosion Allowance 0 mm.
Design Internal Pressure 12 barg
Design Temperature Internal Pressure 80 °C
Design External Pressure 0 barg
Design Temperature External Pressure -8 °C

Effective Diameter Multiplier 1.2



PV Elite 26 SP1 Licensee: Coes S.r.l.
FileName : N2 Receiver R2 = -—---—--—--————-———mmmmmmmmm -

Input Echo:

Material Name
Allowable Stress, Ambient
Allowable Stress, Operating
Allowable Stress, Hydrotest
Material Density
P Number Thickness
Yield Stress, Operating
UCS-66 Chart Curve Designation
External Pressure Chart Name
UNS Number
Product Form
Efficiency, Longitudinal Seam
Efficiency, Circumferential Seam
Elliptical Head Factor
Weld is pre-Heated

Element From Node
Detail Type
Detail ID

Dist. from "FROM" Node / Offset dist

Nozzle Diameter

Nozzle Schedule

Nozzle Class

Layout Angle

Blind Flange (Y/N)

Weight of Nozzle ( Used if > 0 )
Grade of Attached Flange

Nozzle Matl

SA-516 70
137.9
137.9

179.27
0.00775
30.988
242.93
Impact Tested
CS-2
Ke2700
Plate
1.0
0.85
2.0

No

10
Nozzle
Drain
0

1

XXS
150
0.0

N
1.9812
GR 1.1
SA-333 6

8:58am Dec 21,2024

[Impact Tested]
N./mm?2

N./mm2

N./mm2

kg./cm3

mm.

N./mm2

mm.
in.

Kgf

[Impact Tested]

Element#

Element From Node

Element To Node

Element Type

Description

Distance "FROM" to "TO"

Element Outside Diameter

Element Thickness

Internal Corrosion Allowance

Nominal Thickness

External Corrosion Allowance

Design Internal Pressure

Design Temperature Internal Pressure
Design External Pressure

Design Temperature External Pressure
Effective Diameter Multiplier
Material Name

Efficiency, Longitudinal Seam
Efficiency, Circumferential Seam
Weld is pre-Heated

Element From Node
Detail Type
Detail ID

Dist. from "FROM" Node / Offset dist

Nozzle Diameter

Nozzle Schedule

Nozzle Class

Layout Angle

Blind Flange (Y/N)

Weight of Nozzle ( Used if > 0 )
Grade of Attached Flange

Nozzle Matl

2/4

20

30
Cylinder

2000
2000
14.85
3

15

0

12

80

0

-8
1.2
SA-516 70
0.85
0.85
No

20
Nozzle
PG

300
1.5
None
None
75.0

N
0.2889
None
SA-350 LF2

[Impact Tested]

mm.
in.

Kgf

[Impact Tested]
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PV Elite 26 SP1 Licensee: Coes S.r.l.
FileName : N2 Receiver R2 = -—---—--—--————-———mmmmmmmmm -

Input Echo:

Element From Node
Detail Type
Detail ID

Dist. from "FROM" Node / Offset dist

Nozzle Diameter

Nozzle Schedule

Nozzle Class

Layout Angle

Blind Flange (Y/N)

Weight of Nozzle ( Used if > 0 )
Grade of Attached Flange

Nozzle Matl

Element From Node
Detail Type
Detail ID

Dist. from "FROM" Node / Offset dist

Nozzle Diameter

Nozzle Schedule

Nozzle Class

Layout Angle

Blind Flange (Y/N)

Weight of Nozzle ( Used if > 0 )
Grade of Attached Flange

Nozzle Matl

Element From Node
Detail Type
Detail ID

Dist. from "FROM" Node / Offset dist

Nozzle Diameter

Nozzle Schedule

Nozzle Class

Layout Angle

Blind Flange (Y/N)

Weight of Nozzle ( Used if > 0 )
Grade of Attached Flange

Nozzle Matl

Element From Node
Detail Type
Detail ID

Dist. from "FROM" Node / Offset dist

Diameter at Leg Centerline
Leg Orientation

Number of Legs

Section Identifier

Length of Legs

20
Nozzle
PT

300
1.5
None
None
105.0
N
0.2889
None
SA-350 LF2

20
Nozzle
IN/OUT

300

1

XXS

150
180.0

N

1.6319
GR 1.1
SA-333 6

20
Nozzle
MAN HOLE
400

16

None

150
270.0

Y

74.097
GR 1.1
SA-516 70

20

Leg
LEGS
350
2220

2

4
HE200B
1290

8:58am Dec 21,2024

mm.
in.

Kgf

[Impact Tested]

mm.
in.

Kgf

[Impact Tested]

mm.
in.

Kgf

mm.
mm.

Element#

Element From Node

Element To Node

Element Type

Description

Distance "FROM" to "TO"
Element Outside Diameter
Element Thickness

Internal Corrosion Allowance
Nominal Thickness

External Corrosion Allowance
Design Internal Pressure

3/4

30

50
Cylinder

1000
2000
14.85
3

15

0

12

mm.
mm.
mm.
mm.
mm.
mm.
barg

14



PV Elite 26 SP1 Licensee: Coes S.r.1l.
FileName : N2 Receiver R2 = -—---—--—--————-———mmmmmmmmm -

Input Echo:

Design Temperature Internal Pressure
Design External Pressure

Design Temperature External Pressure
Effective Diameter Multiplier
Material Name

Efficiency, Longitudinal Seam
Efficiency, Circumferential Seam
Weld is pre-Heated

80

0

-8

1.2
SA-516 70
0.85

0.85

No

8:58am Dec 21,2024

°c
barg
°C

[Impact Tested]

Element#

Element From Node

Element To Node

Element Type

Description

Distance "FROM" to "TO"

Element Outside Diameter

Element Thickness

Internal Corrosion Allowance
Nominal Thickness

External Corrosion Allowance
Design Internal Pressure

Design Temperature Internal Pressure
Design External Pressure

Design Temperature External Pressure
Effective Diameter Multiplier
Material Name

Efficiency, Longitudinal Seam
Efficiency, Circumferential Seam
Elliptical Head Factor

Weld is pre-Heated

Element From Node

Detail Type

Detail ID

Dist. from "FROM" Node / Offset dist
Nozzle Diameter

Nozzle Schedule

Nozzle Class

Layout Angle

Blind Flange (Y/N)

Weight of Nozzle ( Used if > 0 )
Grade of Attached Flange

Nozzle Matl

4/4

50

60
Elliptical

60
2000
12.5

3

15

0

12
80

0

-8
1.2
SA-516 70
1.0
0.85
2.0
No

50
Nozzle
PSV

%]

2

160
150
0.0

N
4.5645
GR 1.1
SA-333 6

PV Elite is a trademark of Hexagon AB, 2024, All rights reserved.

[Impact Tested]

mm.

in.

Kgf

[Impact Tested]
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PV Elite 26 SP1 Licensee: Coes S.r.l.
FileName : N2 Receiver R2 = -—---—--—--————-———mmmmmmmmm -
XY Coordinate Calculations: Step: 2 8:58am Dec 21,2024

XY Coordinate Calculations:

From | To | X (Horiz.)| Y (Vert.) | DX (Horiz.)| DY (Vert.) |
| | mm. | mm. | mm. | mm. |

10 | 20] | 60 | | 60 |
20 | 30| | 2060 | | 2000 |
30 | s | 3060 | | 1000 |
50 | 60| | 3120 | | 60 |

PV Elite includes an 1/8 inch (3.175mm) raised face and gasket thicknesses for girth

flanges and tubesheet thicknesses where applicable in the Tangent to Tangent length calculation.
The calculated dimensions are based on the given element lengths. Due to variability in
manufacturing (weld gaps etc.), the Tangent to Tangent length may not be exact.

PV Elite is a trademark of Hexagon AB, 2024, All rights reserved.
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PV Elite 26 SP1 Licensee: Coes S.r.l.
FileName : N2 Receiver R2
Internal Pressure Calculations: Step:

Internal Pressure Results Summary:

Element Thickness, Pressure, Diameter and Allowable Stress :

8:58am Dec 21,2024

Element
Diameter
mm.

Allowable | Element# |
Stress(SE) |

N./mm2 |

| | Int. Press | Nominal | Total Corr

From | To | + Lig. Hd | Thickness | Allowance
| | barg | mm. | mm

10 | 20| 12.5 | 15 | 3
20 | 30| 12.5 | 15 | 3
30 | 50| 12.5 | 15 | 3
50 | 60| 12.5 | 15 | 3

Element Required Thickness and MAWP :

Minimum
Thickness
mm.

Required
Thickness
mm.

Element#

11.9559
13.6195
13.6195
11.9559

| | Design | M.A.W.P. | M.A.P.

From | To | Pressure | Corroded | New & Cold
| | barg | barg | barg

10 | 20| 12 | 12.77 | 17.43
20 | 30| 12 | 13.46 | 17.51
30 | so| 12 | 13.46 | 17.51
50 | 60| 12 | 12.77 | 17.43
Minimum 12.72 17.43

MAWP: 12.72 barg, limited by: Nozzle Reinforcement.

Elements Suitable for Design Internal Pressure.

PV Elite is a trademark of Hexagon AB, 2024, All rights reserved.
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PV Elite 26 SP1 Licensee: Coes S.r.l.
FileName : N2 Receiver R2 = —--—-————-———————————————————mm———
Element: # 1 Step: 4 8:58am Dec 21,2024

Internal Pressure Calculation Results:

ASME Code, Section VIII Division 1, 2023

'1‘— 125 mm.

Internal Pressure Results for: Element # 1

Elliptical Head Design Information: | [

Design Pressure P 12.500 barg | Int. Design Temperature 80 °C
Material SA-516 70 | Ext. Design Temperature -8 °C
Length 60.000 mm. | External Pressure Chart cs-2 |
| UNS Number Ke2700 |
Int. Corr. All. < 3.0000 mm. | Allowable Stress (ope) S 137.9 N./mm2 |
Ext. Corr. All. ce 0.0000 mm. | Allowable Stress (amb) Sa 137.9 N./mm2? |
Outside Diameter Do 2000.000 mm. | Actual Stress 129.9 N./mm2 |
Spec. Min. Thk t or e 12.5000 mm. | Spec. Nominal Thk. 15.000 mm.
Surface Area 47355.8 cm? | SG of Contents 0.000 |
Element Volume 1192442.6 cm3 | Weight of Contents 0.0 Kgf
Empty Weight 594.6 Kgf | Operating Weight 594.6 Kgf |
| Comp. All. Ope. Stress 108.5 N./mm? |
| Aspect Ratio 2.00 |
| |
Radiography Information: | |
Spot Radiography per UW-11(a,5,b) Type 1 | Seamless |
Circ. Joint Efficiency 85 % | Long. Joint Efficiency E 100 %

Tolerance for Formed Heads per UG-81(a):
Head inner surface maximum deviation outside the specified shape, 1.25% of D: 24.812 mm.
Head inner surface maximum deviation inside the specified shape, ©.625% of D: 12.406 mm.

Required Thickness due to Internal Pressure [tr]:

= (P*Do*Kcor)/(2*S*E+2*P*(Kcor-0.1)) per Appendix 1-4 (c)
(12.5*2000*0.996)/(2%137.9%142*12.5%(0.996-0.1))
8.9559 + 3.0000 = 11.9559 mm.

Max. Allowable Working Pressure at given Thickness, corroded [MAWP]:
Less Operating Hydrostatic Head Pressure of 0.500 barg

= (2*S*E*t)/(Kcor*Do-2*t*(Kcor-0.1)) per Appendix 1-4 (c)
(2*137.9%1*9.5)/(0.996*2000-2%9.5%(0.996-0.1))
13.27 - 0.5 = 12.77 barg

Maximum Allowable Pressure, New and Cold [MAPNC]:
= (2*¥S*E*t)/(K*Do-2*t*(K-0.1)) per Appendix 1-4 (c)
= (2%137.9%1%12.5)/(1*2000-2%12.5%(1-0.1))



PV Elite 26 SP1 Licensee: Coes S.r.l.
FileName : N2 Receiver R2 = —--—-————-———————————————————mm———
Element: # 1 Step: 4 8:58am Dec 21,2024

= 17.43 barg

Actual stress at given pressure and thickness, corroded [Sact]:

= (P*(Kcor*Do-2*t*(Kcor-0.1)))/(2*E*t)
(12.5%(0.996%2000-2*%9.5%(0.996-0.1)))/(2%1*%9.5)
= 129.938 N./mm?

Straight Flange Required Thickness:

(P*Ro)/(S*E+0.4*P) + ca  per Appendix 1-1 (a)(1)
(12.5%1000)/(137.9%1+0.4%12.5)+3

12.032 mm.

Straight Flange Maximum Allowable Working Pressure:
Less Operating Hydrostatic Head Pressure of 0.500 barg
(S*E*t)/(Ro-0.4*t) per Appendix 1-1 (a)(1)
(137.9 * 1 * 12 )/(1000 - 0.4 * 12 )

16.63 - 0.5 = 16.13 barg

Factor K, corroded condition [Kcor]:

= ( 2 + ( Inside Diameter/( 2 * Inside Head Depth ))?)/6
( 2+ (1981/( 2 * 496.8 ))2)/6
0.995980

Percent Elong. per UCS-79, VIII-1-01-57 (75*tnom/Rf)*(1-Rf/Ro) 3.286 %

MDMT Calculations in the Knuckle Portion:

Note: This Element/Detail was specified as being Impact Tested.

MDMT Calculations in the Head Straight Flange:

Note: This Element/Detail was specified as being Impact Tested.

Tolerance for Formed Heads per UG-81(a):
Head inner surface maximum deviation outside the specified shape, 1.25% of D: 24.812 mm.
Head inner surface maximum deviation inside the specified shape, ©.625% of D: 12.406 mm.

PV Elite is a trademark of Hexagon AB, 2024, All rights reserved.
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FileName : N2 Receiver R2 = —--—-————-———————————————————mm———
Element: # 2 Step: 5 8:58am Dec 21,2024

Internal Pressure Calculation Results:

ASME Code, Section VIII Division 1, 2023

2000.0 mm.
L J
|1—20D0.0mm. —:-l

Internal Pressure Results for: Element # 2
| |
Cylindrical Shell Design Information: | [
Design Pressure P 12.500 barg | Int. Design Temperature 80 °C |
Material SA-516 70 | Ext. Design Temperature -8 °C |
Length 2000.000 mm. | External Pressure Chart Cs-2 |
| UNS Number Ke2700 |
Int. Corr. All. 3.0000 mm. | Allowable Stress (ope) S 137.9 N./mm2? |
Ext. Corr. All. ce 0.0000 mm. | Allowable Stress (amb) Sa 137.9 N./mm2? |
Outside Diameter Do 2000.000 mm. | Actual Stress 123.5 N./mm2 |
Spec. Min. Thk t or e 14.8500 mm. | Spec. Nominal Thk. 15.000 mm. |
Surface Area 125682.6 cm? | SG of Contents 0.000 |
Element Volume 6099053.0 cm3 | Weight of Contents 0.0 Kgf |
Empty Weight 1450.2 Kgf | Operating Weight 1450.2 Kgf |
| Comp. All. Ope. Stress 115.8 N./mm? |
| |
Radiography Information: | |
Spot Radiography per UW-11(a,5,b) Type 1 | Spot Radiography per UW-11(b) Type 1 |
Circ. Joint Efficiency 85 % | Long. Joint Efficiency E 85 % |

Required Thickness due to Internal Pressure [tr]:

= (P*Ro) / (S*E+0.4*P) per Appendix 1-1 (a)(1)
(12.5%1000)/(137.9%0.85+0.4%12.5)
10.6195 + 3.0000 = 13.6195 mm.

Max. Allowable Working Pressure at given Thickness, corroded [MAWP]:
Less Operating Hydrostatic Head Pressure of 0.500 barg

= (S*E*t)/(Ro-0.4*t) per Appendix 1-1 (a)(1)
(137.9*%0.85*%11.85)/(1000-0.4%11.85)
13.96 - 0.5 = 13.46 barg

Maximum Allowable Pressure, New and Cold [MAPNCI:
= (S*E*t)/(Ro-0.4*t) per Appendix 1-1 (a)(1)

(137.9%0.85*14.85)/(1000-0.4%14.85)

17.51 barg

Actual stress at given pressure and thickness, corroded [Sact]:
= (P*(Ro-0.4*t))/(E*t)
= (12.5*%((1000-0.4%11.85))/(0.85%11.85)



PV Elite 26 SP1 Licensee: Coes S.r.l.

FileName : N2 Receiver R2 = ---—--—--—--—--——-—-—-

Element: # 2 Step:
= 123.519 N./mm?
% Elongation per Table UG-79-1 (50*tnom/Rf*(1-Rf/Ro)) 0.756 %

Minimum Design Metal Temperature Results:

Note: This Element/Detail was specified as being Impact Tested.

PV Elite is a trademark of Hexagon AB, 2024, All rights reserved.
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Element: # 3 Step: 6 8:58am Dec 21,2024

Internal Pressure Calculation Results:

ASME Code, Section VIII Division 1, 2023

20000 mm.
L A
|1— 1000.0 mm. —:-l

Internal Pressure Results for: Element # 3
| |
Cylindrical Shell Design Information: | [
Design Pressure P 12.500 barg | Int. Design Temperature 80 °C |
Material SA-516 70 | Ext. Design Temperature -8 °C |
Length 1000.000 mm. | External Pressure Chart cs-2 |
| UNS Number Ke2700 |
Int. Corr. All. < 3.0000 mm. | Allowable Stress (ope) S 137.9 N./mm2? |
Ext. Corr. All. ce 0.0000 mm. | Allowable Stress (amb) Sa 137.9 N./mm2? |
Outside Diameter Do 2000.000 mm. | Actual Stress 123.5 N./mm2 |
Spec. Min. Thk t or e 14.8500 mm. | Spec. Nominal Thk. 15.000 mm. |
Surface Area 62841.3 cm? | SG of Contents 0.000 |
Element Volume 3049526.5 cm3 | Weight of Contents 0.0 Kgf |
Empty Weight 725.1 Kgf | Operating Weight 725.1 Kgf |
| Comp. All. Ope. Stress 115.8 N./mm? |
| |
Radiography Information: | |
Spot Radiography per UW-11(a,5,b) Type 1 | Spot Radiography per UW-11(b) Type 1 |
Circ. Joint Efficiency 85 % | Long. Joint Efficiency E 85 % |

Required Thickness due to Internal Pressure [tr]:

= (P*Ro) / (S*E+0.4*P) per Appendix 1-1 (a)(1)
(12.5%1000)/(137.9%0.85+0.4%12.5)
10.6195 + 3.0000 = 13.6195 mm.

Max. Allowable Working Pressure at given Thickness, corroded [MAWP]:
Less Operating Hydrostatic Head Pressure of 0.500 barg

= (S*E*t)/(Ro-0.4*t) per Appendix 1-1 (a)(1)
(137.9*%0.85*%11.85)/(1000-0.4%11.85)
13.96 - 0.5 = 13.46 barg

Maximum Allowable Pressure, New and Cold [MAPNCI:
= (S*E*t)/(Ro-0.4*t) per Appendix 1-1 (a)(1)

(137.9%0.85*14.85)/(1000-0.4%14.85)

17.51 barg

Actual stress at given pressure and thickness, corroded [Sact]:
= (P*(Ro-0.4*t))/(E*t)
= (12.5*%((1000-0.4%11.85))/(0.85%11.85)
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FileName : N2 Receiver R2 = ---—--—--—--—--——-—-—-

Element: # 3 Step:
= 123.519 N./mm?
% Elongation per Table UG-79-1 (50*tnom/Rf*(1-Rf/Ro)) 0.756 %

Minimum Design Metal Temperature Results:

Note: This Element/Detail was specified as being Impact Tested.

PV Elite is a trademark of Hexagon AB, 2024, All rights reserved.
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Element: # 4 Step: 7 8:58am Dec 21,2024

Internal Pressure Calculation Results:

ASME Code, Section VIII Division 1, 2023

'1‘— 125 mm.

Internal Pressure Results for: Element # 4

Elliptical Head Design Information: | [

Design Pressure P 12.500 barg | Int. Design Temperature 80 °C
Material SA-516 70 | Ext. Design Temperature -8 °C
Length 60.000 mm. | External Pressure Chart cs-2 |
| UNS Number Ke2700 |
Int. Corr. All. < 3.0000 mm. | Allowable Stress (ope) S 137.9 N./mm2 |
Ext. Corr. All. ce 0.0000 mm. | Allowable Stress (amb) Sa 137.9 N./mm2? |
Outside Diameter Do 2000.000 mm. | Actual Stress 129.9 N./mm2 |
Spec. Min. Thk t or e 12.5000 mm. | Spec. Nominal Thk. 15.000 mm.
Surface Area 47355.8 cm? | SG of Contents 0.000 |
Element Volume 1192442.6 cm3 | Weight of Contents 0.0 Kgf
Empty Weight 594.6 Kgf | Operating Weight 594.6 Kgf |
| Comp. All. Ope. Stress 108.5 N./mm? |
| Aspect Ratio 2.00 |
| |
Radiography Information: | |
Spot Radiography per UW-11(a,5,b) Type 1 | Seamless |
Circ. Joint Efficiency 85 % | Long. Joint Efficiency E 100 %

Tolerance for Formed Heads per UG-81(a):
Head inner surface maximum deviation outside the specified shape, 1.25% of D: 24.812 mm.
Head inner surface maximum deviation inside the specified shape, ©.625% of D: 12.406 mm.

Required Thickness due to Internal Pressure [tr]:

= (P*Do*Kcor)/(2*S*E+2*P*(Kcor-0.1)) per Appendix 1-4 (c)
(12.5*2000*0.996)/(2%137.9%142*12.5%(0.996-0.1))
8.9559 + 3.0000 = 11.9559 mm.

Max. Allowable Working Pressure at given Thickness, corroded [MAWP]:
Less Operating Hydrostatic Head Pressure of 0.500 barg

= (2*S*E*t)/(Kcor*Do-2*t*(Kcor-0.1)) per Appendix 1-4 (c)
(2*137.9%1*9.5)/(0.996*2000-2%9.5%(0.996-0.1))
13.27 - 0.5 = 12.77 barg

Maximum Allowable Pressure, New and Cold [MAPNC]:
= (2*¥S*E*t)/(K*Do-2*t*(K-0.1)) per Appendix 1-4 (c)
= (2%137.9%1%12.5)/(1*2000-2%12.5%(1-0.1))
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Element: # 4 Step: 7 8:58am Dec 21,2024

= 17.43 barg

Actual stress at given pressure and thickness, corroded [Sact]:

= (P*(Kcor*Do-2*t*(Kcor-0.1)))/(2*E*t)
(12.5%(0.996%2000-2*%9.5%(0.996-0.1)))/(2%1*%9.5)
= 129.938 N./mm?

Straight Flange Required Thickness:

(P*Ro)/(S*E+0.4*P) + ca  per Appendix 1-1 (a)(1)
(12.5%1000)/(137.9%1+0.4%12.5)+3

12.032 mm.

Straight Flange Maximum Allowable Working Pressure:
Less Operating Hydrostatic Head Pressure of 0.500 barg
(S*E*t)/(Ro-0.4*t) per Appendix 1-1 (a)(1)
(137.9 * 1 * 12 )/(1000 - 0.4 * 12 )

16.63 - 0.5 = 16.13 barg

Factor K, corroded condition [Kcor]:

= ( 2 + ( Inside Diameter/( 2 * Inside Head Depth ))?)/6
( 2+ (1981/( 2 * 496.8 ))2)/6
0.995980

Percent Elong. per UCS-79, VIII-1-01-57 (75*tnom/Rf)*(1-Rf/Ro) 3.286 %

MDMT Calculations in the Knuckle Portion:

Note: This Element/Detail was specified as being Impact Tested.

MDMT Calculations in the Head Straight Flange:

Note: This Element/Detail was specified as being Impact Tested.

Tolerance for Formed Heads per UG-81(a):
Head inner surface maximum deviation outside the specified shape, 1.25% of D: 24.812 mm.
Head inner surface maximum deviation inside the specified shape, ©.625% of D: 12.406 mm.

PV Elite is a trademark of Hexagon AB, 2024, All rights reserved.
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Pressure Test Results: Shop Test Step: 8 8:58am Dec 21,2024

Hydrostatic Test Pressure Results:

UG99(b) =1.30 * M.A.W.P. * Sa/S 16.539 barg
UG99b(b) (35) = 1.30 * Design Pres * Sa/S 15.600 barg
UG99(c) = 1.30 * M.A.P. - Head(Hyd) 22.608 barg
UG100 =1.10 * M.A.W.P. * Sa/S 13.995 barg
PED = max(1.43*DP, 1.25*DP*ratio) 17.160 barg
PED&UG99(b)(35) = max(1.43*DP, 1.3*DP*ratio) 17.160 barg
App 27-4 = M.A.W.P. 12.723 barg

Pressure per the PED:

= max( 1.43 * Design Pressure, 1.25 * Design Pressure * Stress ratio )
=max(143*12,125*12*1)

=max( 17.16, 15)

=17.160 barg

Vertical Test performed per: PED
Please note that Nozzle, Shell, Head, Flange, etc MAWRPs are all considered

when determining the hydrotest pressure for those test types that are based
on the MAWRP of the vessel.

Stresses on Elements due to Test Pressure (N./mm?2 & barg):

From To | Stress | Allowable | Ratio | Pressure |
10 20 | 138.9 | 179.3 | 0.775 | 17.56 |
20 30 | 137.9 | 179.3 | 9.769 | 17.51 |
30 50 | 136.3 | 179.3 | 0.761 | 17.31 |
50 60 | 136.2 | 179.3 | 0.760 | 17.21 |

Stress ratios for Nozzle and Pad Materials (N./mm?2):

Description | Pad/Nozzle | Ambient | Operating | Ratio |
Drain | Nozzle | 117.90 | 117.90 | 1.000 |
PG | Nozzle | 137.90 | 137.90 | 1.000 |
PT | Nozzle | 137.90 | 137.90 | 1.000 |
IN/OUT | Nozzle | 117.90 | 117.90 | 1.000 |
MAN HOLE | Nozzle | 137.90 | 137.90 | 1.000 |
MAN HOLE | Pad | 137.90 | 137.90 | 1.000 |
PSV | Nozzle | 117.90 | 117.90 | 1.000 |
Minimum 1.000

Stress ratios for Pressurized Vessel Elements (N./mm2):

Description |  Ambient | Operating | Ratio |
| 137.90 | 137.90 | 1.000 |
| 137.90 | 137.90 | 1.000 |
| 137.90 | 137.90 | 1.000 |
| 137.90 | 137.90 | 1.000 |

Minimum 1.000

Hoop Stress in Nozzle Wall during Pressure Test (N./mm?2):

Description |  Ambient | Operating | Ratio |
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Pressure Test Results: Shop Test Step: 8 8:58am Dec 21,2024
PG | 3.27 | 179.27 | 0.018 |
PT | 3.27 | 179.27 | ©.018 |
IN/OUT | 2.51 | 153.28 | 0.016 |
MAN HOLE | 22.97 | 179.27 | 0.128 |
PSV | 5.25 | 153.28 | 0.034 |

Elements Suitable for Test Pressure.

PV Elite is a trademark of Hexagon AB, 2024, All rights reserved.
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External Pressure Calculations: Step: 9 8:58am Dec 21,2024

External Pressure Results Summary:
External Pressure Calculation Results:

ASME Code, Section VIII Division 1, 2023

External Pressure Calculations:

| | Section | Outside | Corroded | Factor | Factor |

From| To | Length | Diameter | Thickness | A | B |
| | mm. | mm. | mm. | | N./mm2 |

10| 20| No Calc | 2000 | 9.5 | 0.00065972 | 65.9574 |

20| 30| 3449.17 | 2000 | 11.85 | 0.0003482 | 34.8118 |

30| 5o|  3449.17 | 2000 | 11.85 | ©.0003482 |  34.8118 |

50| 60| No Calc | 2000 | 9.5 | 0.00065972 | 65.9574 |

External Pressure Calculations:

| | External | External | External | External |
From| To | Actual T. | Required T.| Design Pressure | M.A.W.P. |
| | mm. | mm. | barg | barg |
10| 20| 12.5 | No Calc | [ 3.481 |
20| 30| 14.85 | No Calc | | 2.75 |
30| 50| 14.85 | No Calc | | 2.75 |
50| 60| 12.5 | No Calc | | 3.481 |
Minimum 2.75

External Pressure Calculations:

| |  Actual Length | Allowable Length | Ring Inertia | Ring Inertia |

From| To | Bet. Stiffeners | Bet. Stiffeners | Required | Available |
| | mm. | mm. | cm* | cm* |

10| 20| No Calc | No Calc | No Calc | No Calc |

20| 30| 3449.17 | No Calc | No Calc | No Calc |

30| 50| 3449.17 | No Calc | No Calc | No Calc |

50| 60 | No Calc | No Calc | No Calc | No Calc |

Elements Suitable for External Pressure.

PV Elite is a trademark of Hexagon AB, 2024, All rights reserved.
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Element and Detail Weights:

Element and Detail Weights:

Step: 10 8:58am Dec 21,2024

| Corroded | Extra due |

| | Element | Element | Corroded
From| To | Metal Wgt. | ID Volume |Metal Wgt.
| | kg. | cm3 | kg.
10| 20| 594.63 | 1192442 |  475.704
20| 30| 1450.19 | 6099053 | 1161.9
30| 50| 725.097 | 3049526 | 580.95
50| 60| 594.63 | 1192442 |  475.704
Total | 3364 |11533464.00 | 2694
Weight of Details:
| | Weight of | X Offset, | Y Offset,
From|Type| Detail | Dtl. Cent. |Dtl. Cent.
| kg. | mm. | mm
10|Nozl| 1.9812 | cee | -597.5
20|Noz1|  ©.28886 |  259.216 | 300
20|Noz1|  ©.28886 | -259.216 | 300
20|Nozl| 1.63186 | -1001.53 | 300
20|Nozl| 74.097 | | 400
20| Legs| 512.88 | | -295
50 |Nozl| 4.5645 | | 597.5
30| Trun| 33.7444 | | 750
Total Weight of Each Detail Type:
Nozzles 82.9
Legs 512.9
Trunnions 33.7
Sum of the Detail Weights 629.5 kg
Weight Summation Results: (kg.)
| Fabricated | Shop Test | Shi
Main Elements | 3364.5 | 3364.5 | 3
Nozzles | 82.9 | 82.9 |
Legs | 512.9 | 512.9 |
Trunnions | 33.7 | 33.7 |
Test Liquid | | 11526.4 |
Totals | 3994.0 | 15520.5 | 3

Weight Summary:

Fabricated Wt.
Shop Test Wt.
Shipping Wt.
Erected Wt.
Ope. Wt. no Liq
Operating Wt.
Field Test Wt.

| ID Volume | Misc % |
| cm? |

| 1202781 |

| 6136256 |

| 3068128 |

| 1202781 |
|11609948.00 |

| Z Offset |

| Dtl. Cent. | Description
| mm. |

| e |

| -967.407 |

| -967.407 |

| e |

| 1001.53 |

| |

| |

| |
pping | Erected
364.5 | 3364.5
82.9 | 82.9
512.9 | 512.9
33.7 | 33.7

oo |
994.0 | 3994.0

- Bare Weight without Removable Internals
- Fabricated Weight + Water ( Full )
- Fab. Weight + removable Intls.+ Shipping App.

- Fab. Wt + or - loose items (trays,platforms etc.

- Fab. Weight + Internals. + Details + Weights
- Empty Weight + Operating Liq. Uncorroded
- Empty Weight + Water (Full)

Weights used in Vortex Shedding Calculations:

Mass of the Upper 1/3 of the Vertical Vessel (operating)

Drain

PG

PT

IN/OUT

MAN HOLE

LEGS

PSV

Trunnions

I Empty |

| 3364.5 |

| 82.9 |

| 512.9 |

| 33.7 |

[ coe |

| 3994.0 |
3994,
15520.
3994.

) 3994,
3994.
3994.
15520.
1049.

IO OO®OOU®

6

kg.
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Element and Detail Weights: Step: 10 8:58am Dec 21,2024
Mass of the Upper 1/3 of the Vertical Vessel (filled w/water) 4795.7 kg.
Mass of the Upper 1/3 of the Vertical Vessel (empty) 1309.8 kg.

Surface Areas of Elements:

| | Outside Surface | Inside Surface |

From| To | Area | Area |
I I cm? | cm? |
10| 20| 47355.8 | 46005 |
20| 30| 125683 | 123798 |
39| 5o 62841.3 | 61898.8 |
50| 60| 47355.8 | 46005 |
Total 283235.5 277706.4 cm?
Total 304.9 298.9 ft?

Element and Detail Weights:

| To | Total Ele.| Total. Ele.|Total. Ele.| Total Dtl.| Oper. Wgt. |
From| To | Empty Wgt.| Oper. Wgt.|Hydro. Wgt.| Offset Mom.| No Liquid |

I I kg. | kg. | kg. | Kg.m. | kg. |
10| 20| 596.611 | 596.611 | 1788.33 | e ] 596.611 |
20| Legs| 267.137 | 267.137 |  1333.82 | 73.6532 | 267.137 |

Legs| 30| 1259.36 | 1259.36 | 6288.01 | | 1259.36 |
30| 50| 758.841 | 758.841 | 3806.51 | | 758.841 |
50| 60| 599.194 | 599.194 | 1790.91 | | 599.194 |

Cumulative Vessel Weight

| | Cumulative Ope | Cumulative | Cumulative |
From| To | Wgt. No Liquid | Oper. Wgt. | Hydro. Wgt. |

I kg. | kg. | kg. |
10| 20| e | e | e |
20| Legs| -596.611 | -596.611 | -1788.33 |

Legs| 30| 2617.4 | 2617.4 | 11885.4 |
30| 50| 1358.04 | 1358.04 | 5597.42 |
50| 60| 599.194 | 599.194 | 1790.91 |

The cumulative operating weights no liquid in the column above are the cumulative operating
weights minus the operating liquid weight minus any weights absent in the empty condition.

Cumulative Vessel Moment

| | Cumulative | Cumulative |Cumulative |
From| To | Empty Mom. | Oper. Mom. |Hydro. Mom. |

I I Kg.m. | Kg.m. | Kg.m. |

10| 20| e e | e
20| Legs| 73.6532 | 73.6532 |  73.6532 |
Legs| 30| vee | | |
30| se| | | |
50| 60| I I I

PV Elite is a trademark of Hexagon AB, 2024, All rights reserved.
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Nozzle Flange MAWP: Step: 11 8:58am Dec 21,2024

Nozzle Flange MAWP Results: (barg & °C)

Nozzle | Flange Rating | Design | | Grade/ | Equiv. | - - - - - - Max Pressure |
Description | Ope. | Ambient | Temp | Class | Group | Press |UG-44(b)]| 50% | DNV |
Drain | 18.39 | 19.60 | 80 | 150 | GR 1.1 | o | e | R
IN/OUT | 18.30 | 19.60 | 80 | 150 | GR 1.1 | v | e | A R
MAN HOLE | 18.30 | 19.60 | 80 | 150 | GR 1.1 | | | | |
PSV | 18.30 | 19.60 | 80 | 150 | GR 1.1 | | | | |
Min Rating | 18.300 | 19.600, [for Core Elements] | oo | cee | oo |

Flange Pressure Ratings are per ASME B16.5 2020 Metric Edition
PV Elite is a trademark of Hexagon AB, 2024, All rights reserved.

Natural Frequency [fn]:

=1/ (2*pi*sqrt( wyy /( 386 * [(wy )| )))
1/( 2 * pi * sqrt( 9.772/( 386 * |( 316.1 )| ))) Imperial units
17.784 Hz.

where:
wy = SumOf( weight * deflection )
wyy = SumOf( weight * deflection”2 )
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Natural Frequency Calculation: Step: 12 8:58am Dec 21,2024

The Natural Frequencies for the vessel have been computed iteratively
by solving a system of matrices. These matrices describe the mass
and the stiffness of the vessel. This is the generalized eigenvalue/
eigenvector problem and is referenced in some mathematical texts.

The Natural Frequency for the Vessel (Empty.) is 49.4595 Hz.

Natural Frequency [fn]:

=1/ (2*pi*sqrt( wyy /( 386 * [(wy )| )))
1/( 2 * pi * sqrt( 9.772/( 386 * |( 316.1 )| ))) Imperial units
17.784 Hz.

where:
wy = SumOf( weight * deflection )
wyy = SumOf( weight * deflection”2 )

The Natural Frequency for the Vessel (Ope...) is 49.4595 Hz.

Natural Frequency [fn]:

1/ (2*pi*sqrt( wyy /(386 * [(wy )| )))

1/( 2 * pi * sqrt( 857/( 386 * |( 6444 )| ))) Imperial units
8.575 Hz.

where:

wy = SumOf( weight * deflection )

wyy = SumOf( weight * deflection”2 )

The Natural Frequency for the Vessel (Filled) is 24.4563 Hz.

PV Elite is a trademark of Hexagon AB, 2024, All rights reserved.
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Wind Load Calculation: Step: 13

Wind Load Calculation Results:

Wind Code: European Eurocode ENV 1991-2-4: 1995

Input Echo - User Input Values:

Terrain Category I Flat Unobstructed

8:58am Dec 21,2024

Terrain Factor kt 0.170
Effective Height - Table 8.1 Zmin 6.562 m
Effective Height - Table 8.1 Zo 0.033 m
Reference Wind Velocity Vref 144.000 Km/hr
Air Density per Section 7.1 Rho 1.250 kg/m3
Wind Direction Factor Cdir 1.000
Temperature Factor Ctmp 1.000
Altitude Factor Calt 1.000

Peak Factor g 3.500
Topography Coefficient Ct 1.000

Wind Force Coefficient Cf ©0.700

Vessel Base Height (site) Hb ©.000 mm.
Total Vessel Height h 3796.504 mm.

Sample Calculation for the First Element:

Reference Wind Velocity - paragraph 7.2 [Vref]
= Vref@ * Cd * Ctmp * Calt

144 * 1 * 1 * 1

144 Km/hr

Reference Wind Pressure - paragarph 7.1 [qref]
= 0.50 * Rho(kg/m3) * Vref2 - Metric Units

= 0.00261 * Vref? - Imperial Units
= 0.00261(based on mph units) * 1442
= 20.9 psf
In chosen units:
= 102 Kgs/m?

Dynamic Coefficient - per Section 9 [Cd]
Average Diameter = 2000 mm.
H/D = 3120/2000 = 1.56

From Section 9:
Cd = 1.05
Roughness Coefficient- paragraph 8.2 [cr(z)]
Wind Height for first element = 323.5 mm.
Because Wind Height < 20 m
Cr(z) = Kt * Ln ( (HgtMin + Base Height ) / Zo)
8.17 * Ln ( (2000 + @ )/10 )
= 0.901

Exposure Coefficient - paragraph 8.5 [Ce]

Because Cd >= 1.0:

=Cr(z)2 * (1+ 2 *gpeak * Kt / ( Cr(z) *Ct ) )
0.9012 * (1 + 2 * 3.5 * 9.17/( ©.901 * 1 ) )
1.883

Force on the First Element - paragraph 6.1 [Rf]
= gref * Ce * Cd * Cf * Area

102 * 1.883 * 1.05 * 0.7 * 1.098

= 155.1 Kgf

Summary:
Element Hgt z gref Ce(z) Cr(z) Area

Force

33
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Wind Load Calculation: Step: 13 8:58am Dec 21,2024

Node 10 - 20 323.496 102.031 1.883 0.901 10982.6  155.099
Node 20 - 30  1553.750 102.031 1.883 0.901 48000.0 677.867
Node 30 - 50  3053.750 102.031 2.104 0.973 24000.0  378.603
Node 50 - 60 3796.504 102.031 2.221 1.010 10982.6  182.922

Wind Vibration Calculations

This evaluation is based on work by Kanti Mahajan and Ed Zorilla

Nomenclature

Cf - Correction factor for natural frequency

D - Average outer insulated diameter of vessel, mm.

Df - Damping Factor < 0.75 Unstable, > 0.95 Stable

Dr - Average outer insulated of top half of vessel, mm.

f - Natural frequency of vibration (Hertz)

f1 - Natural frequency of bare vessel based on a unit value of (D/L2?)(10%)
L - Total height of structure mm.

Lc - Total length of conical section(s) of vessel, mm.

tb - Uncorroded plate thickness at bottom of vessel, mm.

V30 - Design Wind Speed provided by user, Km/hr

Vc - Critical wind velocity, Km/hr

Vw - Maximum wind speed at top of structure, Km/hr

W - Total corroded weight of structure, Kgf

Ws - Cor. vessel weight excl. weight of parts which do not effect stiff. Kgf
Z - Maximum amplitude of vibration at top of vessel, mm.

D1 - Logarithmic decrement ( taken as 0.03 for Welded Structures )
Vp - Vib. Chance, <= 0.32037E-06 (High); 0.32037E-06 < 0.40047E-06 (Probable)
P30 - wind pressure 30 feet above the base

Check other Conditions and Basic Assumptions:
:: Total Cone Length / Total Length < 0.5

:: 0/3120 = 0
[ D/ L2 ] * 10* < 8 (English Units, ft.)
[ 6.562/10.242 ] * 10* = 626.2 [Geometry Violation]

Compute the vibration possibility. If Vp > 0.40047E-06 no chance. [Vp]:
W/ (L *Dr2)

3324/( 3120 * 20002 )

0.26633E-06

Compute the damping factor Df which is a measure of instability [Df]:
W *Dl/ (L *Dr2)

= 3324 * 9.03/( 3120 * 20002 )

0.499

Compute the critical wind velocity [Vc]:

3.4 % f * Dr

= 3.4 * 49.46 * 6.562

1103.427 mile/hr [1775.746 Km/hr]

Compute the velocity at the top of the tower [Vw]:
=V3e * ( L/ ( 30 + BaseHeight ))¢-143

144 * ( 3120/( 30 + @ ))0-143

123.476 Km/hr

Compute the maximum gust velocity using the gust response factor Gh [Vqg]:
= Vw * Gh
= 123.5 * 1
= 123.476 Km/hr
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Wind Load Calculation: Step: 13 8:58am Dec 21,2024

Since Vc is greater than Vg the dynamic deflection Z, does not
need to be computed.
The Natural Frequency for the Vessel (Ope...) is 49.4595 Hz.

Wind Load Calculation:

| | Wind | Wind | Wind | Wind | Element |

From| To | Height | Diameter | Area | Pressure | Wind Load |
| | mm. | mm. | cm? | Kgs/m2 | Kgf |

10| 20| 323.496 | 2400 | 10982.6 | 141.222 | 155.099 |

20| 30| 1553.75 | 2400 | 48000 | 141.222 | 677.867 |

30| 50| 3053.75 | 2400 | 24000 | 157.751 | 378.603 |

50| 60| 3796.5 | 2400 | 10982.6 | 166.556 | 182.922 |

PV Elite is a trademark of Hexagon AB, 2024, All rights reserved.
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Earthquake Load Calculation: Step: 14 8:58am Dec 21,2024

Earthquake Load Calculation Results:

Input Values for G Loading:

Horizontal Acceleration factor (GX) 0.000
Horizontal Acceleration factor (GZ) 0.700
Vertical Acceleration factor (GY) 0.000

Computed Results:
The Natural Frequency for the Vessel (Ope...) is 49.4595 Hz.

Earthquake Load Calculation:

| | Earthquake | Earthquake | Element | Element | Element |
From| To | Height | Weight | Ope Load | Emp Load | Vertical Load |
| | mm. | Kef | Kgf | Kgf | Kgf |

10| 20| 30 | 596.611 | 417.628 | 417.628 | |
20| Legs]| 410 |  267.137 | 186.996 |  186.996 | v |
Legs| 30| 1235 | 1259.36 | 881.554 | 881.554 | e |
30| 50| 2560 | 758.841 |  531.189 | 531.189 | |
50| 60| 3090 | 599.194 |  419.436 | 419.436 | |

PV Elite is a trademark of Hexagon AB, 2024, All rights reserved.
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Wind/Earthquake Shear, Bending: Step: 15 8:58am Dec 21,2024

The following table is for the Operating Case.

Wind/Earthquake Shear, Bending:

| | Distance to| Cumulative |Earthquake | Wind | Earthquake |
From| To | Support| Wind Shear | Shear | Bending | Bending |
| | mm. | Kgf | Kgf | Kg.m. | Kg.m. |

10| 20| 592.754 | e e | e | e |
20| Legs]| 175 |  155.099 | 417.628 |  37.6516 |  101.383 |
Legs| 30| 825 | 1394.49 | 2436.8 | 1691.85 | 2802.44 |
30| 50| 2150 | 561.524 | 950.625 |  416.636 | 786.866 |
50| 60| 2892.75 | 182.922 | 419.436 | 44.4059 | 101.822 |

Note:

The Wind Shears/Moments and the Earthquake Shears/Moments calculated
and printed in the Wind/Earthquake Shear and Bending report have

been factored by the input Scalar/Load reductions factors of;

Wind: 1.000; Earthquake: 1.000.

Note:
Review the Vessel Design Summary for the cumulative shear force
and bending moment on the support.

PV Elite is a trademark of Hexagon AB, 2024, All rights reserved.
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Wind/Earthquake Deflection: Step: 16 8:58am Dec 21,2024

Wind Deflection Calculations:
The following table is for Wind Deflection; Operating Case.

Wind Load Deflection:

| | Cumulative | Centroid | Elem. End | Elem. Ang. |
From| To | Shear | Deflection | Deflection | Rotation |
| | Kgf | mm. | mm. | |

10| 20| e 0.31229 | 0.31229 | 0.00036243 |
20| Legs| 155.099 |  ©.31233 | 9.31244 | 0.00036331 |
Legs| 30| 1394.49 | 0.31394 | 0.31642 | 0.00036577 |
30| 50| 561.524 |  ©.31814 | 9.31993 | 0.00036604 |
50| 60| 182.922 |  ©.32004 | 9.32015 | 0.00036604 |

Critical Wind Velocity for Tower Vibration:

| | 1st crit. | 2nd Crit. |
From| To | Wind Speed | Wind Speed |
| | Km/hr | Km/hr |

10| 20| 2130.9 |  13318.1 |
20| 30| 2130.9 | 13318.1 |
30| 50| 2130.9 | 13318.1 |
50| 60| 2130.9 |  13318.1 |

Allowable deflection at the Tower Top (Ope)(6.000"/100ft. Criteria)
Allowable deflection : 15.600 Actual deflection : ©.320 mm.

PV Elite is a trademark of Hexagon AB, 2024, All rights reserved.
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Longitudinal Stress Constants:

| | Metal Area | Metal Area | Section Modulus | Section Modulus |

From| To | New | Corroded | New | Corroded |
| | cm? | cm? | mm3 | mm3

10| 20| 780.49 | 594.068 | 38539768 | 29422564 |

20| 30| 926.124 | 740.144 | 45623604 | 36571208 |

30| 50| 926.124 | 740.144 | 45623604 | 36571208 |

50| 60| 780.49 | 594.068 | 38539768 | 29422564 |

PV Elite is a trademark of Hexagon AB, 2024, All rights reserved.
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Longitudinal Allowable Stresses:

| | |  Hydrotest | |  Hydrotest |
From| To | Tensile | Tensile | Compressive | Compressive |
| | N./mm2 | N./mm2 | N./mm2 | N./mmz |
10| 20| 140.658 | 182.855 | -108.49 | -117.405 |
20| Legs| 140.658 | 182.855 | -115.755 | -122.453 |
Legs| 30| 140.658 | 182.855 | -115.755 | -122.453 |
30| 50| 140.658 | 182.855 | -115.755 | -122.453 |
se| 60| 140.658 | 182.855 | -108.49 | -117.405 |
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Longitudinal Stress Report

o

Longitudinal Operating and Empty Stresses are computed in the
corroded condition. Stresses due to loads in the hydrostatic test
cases have been computed in the new and cold condition.

Longitudinal Pressure Stresses due to:

| | Longitudinal Stress | Longitudinal Stress |Longitudinal Stress |

From| To | 1Internal Pressure | External Pressure | Hydrotest Pressure |
| | N./mm2 | N./mm2 | N./mm2 |

10| 20| 64.9183 | | 67.4427 |

20| 30| 51.8706 | e 56.5799 |

30| 50| 51.8706 | e | 56.5799 |

50| 60| 64.9183 | | 67.4427 |

Longitudinal Stresses due to Weight Loads for these Conditions:

| | wght. str. | Wght. Str. |Wght. Str. | Wght. Str. | Wght. Str. |

From| To | Empty | Operating |Hydrotest | Emp. Mom. | Opr. Mom. |
| | N./mm2 | N./mm2 |  N./mm2 | N./mm2 | N./mm2 |

10| 20| e | e | cee | e | . |

20| Legs| 0.07905 | 0.07905 | ©.18937 | 0.01975 | 9.01975 |

Legs| 30| -0.3468 | -9.3468 | -0.27716 | | |

30| 50| -0.17994 | -0.17994 | -0.1438 | | |

| | | | |

50| 60| -0.098915 | -0.098915 | -0.075289

Longitudinal Stresses due to Weight Loads and Bending for these Conditions:

| | wght. str. | Bend. Str. | Bend. Str. | Bend. Str. | Bend. Str. |
From| To | Hyd. Mom. | Oper. Wind | Oper. Equ. | Hyd. Wind | Hyd. Equ. |
| | N./mm2 | N./mm2 | N./mm2 | N./mm2 | N./mm2 |
10| 20| e cee | cee | e | |
20|Legs| ©.015831 | 0.010096 |  ©.027186 | ©.0026707 | e |
Legs| 30| e | 0.45367 | 0.75148 | 0.12001 | ...
30| 5o | 9.11172 | 9.211 |  ©.029553 |
so| 60| |  ©0.014801 | ©0.033938 | 0.0037288 |

Longitudinal Stresses due to these Conditions:

| | Vortex Shedding | Vortex Shedding | Vortex Shedding | Earthquake |

From| To | Operating Case | Empty Case | Test Case | Empty Case |
| | N./mm2 | N./mm2 | N./mm2 | N./mm2 |

10| 20| | | | e |

20| Legs]| e ] e ... | e.027186 |

Legs| 30| | oo | oo | 0.75148 |

30| 50| | | | 0.211 |

50| 60| | | |  ©.033938 |

Longitudinal Stresses due to Applied Axial Forces:

| | Longitudinal Stress | Longitudinal Stress
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From| To | Y Forces Wind | Y Forces Seismic |
| | N./mm2 | N./mm2 |
le| 20| | |
20| Legs| oo | oo |
Legs| 30| coe | e |
30| 50| | |
50| 60| | |

Longitudinal Stresses due to User Forces and Moments:

| |[Wind For/Mom | Earthquake For/Mom | Wind For/Mom | Earthquake For/Mom |

From| To | Corroded | Corroded | No Corrosion | No Corrosion |
| | N./mm2 | N./mm2 | N./mm2 | N./mm2 |

10| 20| | | | |

20| Legs| e | e | e | e |

Legs| 30| e | e | e | e |

30| 50| e | oo | e | e |

50| 60| | | | |

Bending Stresses due to Blast Load:

| | Bending |
From| To | Stress |
| | N./mm2 |

10| 20| |
20|Legs| vee |
Legs| 30| vee |
30| 50| |
50| 60| |

PV Elite is a trademark of Hexagon AB, 2024, All rights reserved.
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Stress due to Combined Loads: Step: 20 8:58am Dec 21,2024

Stress Combination Load Cases for Vertical Vessels:

Load Case Definition Key

IP
EP
HP
NP
EW
OW
HW
WI
EQ
EE
HI
HE
WE
WF
CW
\'¢)
VE
VF
FW
FS
BW
BS
BN
BU
BL

Longitudinal
Longitudinal
Longitudinal
No Pressure
Longitudinal
Longitudinal
Longitudinal

Stress
Stress
Stress

Stress
Stress
Stress

Bending Stress due
Bending Stress due
Bending Stress due
Bending Stress due
Bending Stress due
Bending Stress due
Bending Stress due
Longitudinal Stress due to Weight (Empty) (no CA)

Bending Stress due to Vortex Shedding Loads ( Ope )

Bending Stress due to Vortex Shedding Loads ( Emp )

Bending Stress due to Vortex Shedding Loads ( Test No CA. )
Axial Stress due to Vertical Forces for the Wind Case
Axial Stress due to Vertical Forces for the Seismic Case
Bending Stress due
Bending Stress due
Bending Stress due
Bending Stress due
Bending Stress due

General Notes:

due to Internal Pressure
due to External Pressure
due to Hydrotest Pressure

due to Weight (No Liquid)
due to Weight (Operating)
due to Weight (Hydrotest)

to
to
to
to
to
to
to

to
to
to
to
to

Wind Moment (Operating)
Earthquake Moment (Operating)
Earthquake Moment (Empty)
Wind Moment (Hydrotest)
Earthquake Moment (Hydrotest)
Wind Moment (Empty) (no CA)
Wind Moment (Filled) (no CA)

Lat. Forces for the Wind Case, Corroded

Lat. Forces for the Seismic Case, Corroded
Lat. Forces for the Wind Case, UnCorroded
Lat. Forces for the Seismic Case, UnCorroded
Blast Loads, Corroded

Case types HI and HE are in the Un-Corroded condition.

Case types WE, WF, and CW are in the Un-Corroded condition.

A blank stress and stress ratio indicates that the corresponding stress comprising
those components that did not contribute to that type of stress.

An asterisk (*) in the final column denotes overstress.

Analysis of Load Case 1 : NP+EW+WI+FW+BW
From
Node

30

Tensile
Stress

All. Tens. Comp. All. Comp. Tens. Comp.
Stress Stress Stress Ratio Ratio
140.66 0.00 108.49 0.0000 0.0000
140.66 115.75 0.0008
140.66 -0.80 115.75 0.0008 0.0069
140.66 -0.29 115.75 0.0025
140.66 -0.11 108.49 0.0010

50

Analysis of Load Case 2 : NP+EW+EE+FS+BS
From
Node

Tensile
Stress

All. Tens. Comp. All. Comp. Tens. Comp.
Stress Stress Stress Ratio Ratio
140.66 0.00 108.49 0.0000 0.0000
140.66 115.75 0.0009
140.66 -1.10 115.75 0.0029 0.0095
140.66 -0.39 115.75 0.0002 0.0034
140.66 -0.13 108.49 0.0012

Analysis of Load Case 3 : NP+OW+WI+FW+BW
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Tens.
Ratio

8:58am Dec 21,2024

Comp.
Ratio

Stress due to Combined Loads: Step: 20
From Tensile All. Tens. Comp. All. Comp.
Node Stress Stress Stress Stress

10 0.00 140.66 0.00 108.49
20 0.11 140.66 115.75
20 0.11 140.66 -0.80 115.75
30 140.66 -0.29 115.75
50 140.66 -0.11 108.49

Analysis of Load Case 4 : NP+OW+EQ+FS+BS

From Tensile

Node Stress
10 0.00
20 0.13
20 0.40
30 0.03
50

All. Tens. Comp. All. Comp.
Stress Stress Stress
140.66 0.00 108.49
140.66 115.75
140.66 -1.10 115.75
140.66 -0.39 115.75
140.66 -0.13 108.49

Analysis of Load Case 5 : NP+HW+HI

From Tensile
Node Stress
10 0.00
20 0.21
20
30
50

All. Tens. Comp. All. Comp.
Stress Stress Stress
182.86 0.00 117.41
182.86 122.45
182.86 -0.40 122.45
182.86 -0.17 122.45
182.86 -0.08 117.41

Analysis of Load Case 6 : NP+HW+HE

From Tensile
Node Stress
10 0.00
20 0.21
20
30
50

All. Tens. Comp. All. Comp.
Stress Stress Stress
182.86 0.00 117.41
182.86 122.45
182.86 -0.28 122.45
182.86 -0.14 122.45
182.86 -0.08 117.41

Analysis of Load Case 7 : IP+OW+WI+FW+BW

From Tensile
Node Stress
10 64.92
20 51.98
20 51.98
30 51.80
50 64.83

All. Tens. Comp. All. Comp.
Stress Stress Stress
140.66 108.49
140.66 115.75
140.66 115.75
140.66 115.75
140.66 108.49

Analysis of Load Case 8 : IP+OW+EQ+FS+BS

From Tensile
Node Stress
10 64.92
20 52.00
20 52.28
30 51.90
50 64 .85

All. Tens. Comp. All. Comp.
Stress Stress Stress
140.66 108.49
140.66 115.75
140.66 115.75
140.66 115.75
140.66 108.49

Analysis of Load Case 9 : EP+OW+WI+FW+BW

From Tensile
Node Stress

All. Tens. Comp. All. Comp.
Stress Stress Stress

Tens.
Ratio
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10 0.00
20 0.11
20 0.11
30
50

140.66
140.66
140.66
140.66
140.66

Coes S.r.1l.

45

8:58am Dec 21,2024

-0.80
-0.29
-0.11

Analysis of Load Case 10 : EP+OW+EQ+FS+BS

All. Tens.
Stress

Comp.
Stress

Step: 20

108.49
115.75
115.75
115.75
108.49

All. Comp.
Stress

0.0000
0.0008
0.0008

0.0000

0.0069
0.0025
0.0010

Comp.
Ratio

From Tensile

Node Stress
10 0.00
20 0.13
20 0.40
30 0.03
50

Analysis of Load Case 11 : HP+HW+HI

All. Tens.
Stress

-1.10
-0.39
-0.13

From Tensile
Node Stress
10 67.44
20 56.79
20 56.42
30 56.47
50 67.37

Analysis of Load Case 12 : HP+HW+HE

All. Tens.
Stress

Comp.
Stress

All. Comp.
Stress

From Tensile
Node Stress
10 67.44
20 56.79
20 56.30
30 56.44
50 67.37

Analysis of Load Case 13 : IP+WE+EW

All. Tens.
Stress

Comp.
Stress

All. Comp.
Stress

From Tensile
Node Stress
10 64.92
20 51.97
20 51.52
30 51.69
50 64.82

Analysis of Load Case 14 : IP+WF+CW

All. Tens.
Stress

Comp.
Stress

All. Comp.
Stress

From Tensile
Node Stress
10 64.92
20 51.93
20 51.59
30 51.73
50 64.84

Analysis of Load Case 15 : IP+VO+0OW

All. Tens.
Stress

Comp.
Stress

All. Comp.
Stress

From Tensile
Node Stress
10 64.92
20 51.97
20 51.52

108.49
115.75
115.75



PV Elite 26 SP1 Licensee: Coes S.r.l.
FileName : N2 Receiver R2 = -—---—--—--————-———mmmmmmmmm -

Stress due to Combined Loads: Step: 20 8:58am Dec 21,2024
30 51.69 140.66 115.75 0.3675
50 64.82 140.66 108.49 0.4608

Analysis of Load Case 16 : IP+VE+EW

From Tensile All. Tens. Comp. All. Comp. Tens. Comp.
Node Stress Stress Stress Stress Ratio Ratio
10 64.92 140.66 108.49 0.4615
20 51.97 140.66 115.75 0.3695
20 51.52 140.66 115.75 0.3663
30 51.69 140.66 115.75 0.3675
50 64.82 140.66 108.49 0.4608

Analysis of Load Case 17 : NP+VO+0OW

From Tensile All. Tens. Comp. All. Comp. Tens. Comp.
Node Stress Stress Stress Stress Ratio Ratio
10 0.00 140.66 0.00 108.49 0.0000 0.0000
20 0.10 140.66 115.75 0.0007
20 140.66 -0.35 115.75 0.0030
30 140.66 -0.18 115.75 0.0016
50 140.66 -0.10 108.49 0.0009

Analysis of Load Case 18 : FS+BS+IP+0OW

From Tensile All. Tens. Comp. All. Comp. Tens. Comp.
Node Stress Stress Stress Stress Ratio Ratio
10 64.92 140.66 108.49 0.4615
20 51.97 140.66 115.75 0.3695
20 51.52 140.66 115.75 0.3663
30 51.69 140.66 115.75 0.3675
50 64.82 140.66 108.49 0.4608

Analysis of Load Case 19 : FS+BS+EP+0W

From Tensile All. Tens. Comp. All. Comp. Tens. Comp.
Node Stress Stress Stress Stress Ratio Ratio
10 0.00 140.66 0.00 108.49 0.0000 ©.0000
20 0.10 140.66 115.75 0.0007
20 140.66 -0.35 115.75 0.0030
30 140.66 -0.18 115.75 0.0016
50 140.66 -0.10 108.49 0.0009

Analysis of Load Case 20 : BL+IP+0OW

From Tensile All. Tens. Comp. All. Comp. Tens. Comp.
Node Stress Stress Stress Stress Ratio Ratio
10 64.92 140.66 108.49 0.4615
20 51.97 140.66 115.75 0.3695
20 51.52 140.66 115.75 0.3663
30 51.69 140.66 115.75 0.3675
50 64.82 140.66 108.49 0.4608
Absolute Maximum of the all of the Stress Ratio's 0.4615

Element From : 10 to : 20
Governing Load Case 7 : IP+OW+WI+FW+BW

| Long | Weight + | Eccentric | Wind or | |
Element | Pressure |Axial Load | Moment |Earthquake | Combined | Which |
Description | Stress | Stress | Stress | Stress | Stress | Side |

Element # 1 | 64.9 | oo | oo | cee | 64.9 | + Tens |
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Element # 1 | 64.9 | eee | coe | oo | .e. | - comp |
Element # 2 | 51.9 | 0.1 | e | cee | 52.0 | + Tens |
Element # 2 | 51.9 | 0.1 | -0.0 | -0.0 | ... | - comp |
Element # 2 | 51.9 | -0.3 | e | 0.5 | 52.0 | + Tens |
Element # 2 | 51.9 | -0.3 | e | -0.5 | .. | - comp |
Element # 3 | 51.9 | -0.2 | oo | 0.1 | 51.8 | + Tens |
Element # 3 | 51.9 | -0.2 | oo | -0.1 | . | - Comp |
Element # 4 | 64.9 | -0.1 | oo | oo | 64.8 | + Tens |
Element # 4 | 64.9 | -0.1 | oo | -0.0 | . | - Comp |

PV Elite is a trademark of Hexagon AB, 2024, All rights reserved.
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Shop/Field Installation Options :

Note : The CG is computed from the first Element From Node

Center of Gravity of the Nozzles 608.202 mm.
Center of Gravity of the Legs -235.000 mm.
Center of Gravity of the Trunnions 2810.000 mm.
Center of Gravity of Bare Shell New and Cold 1560.000 mm.
Center of Gravity of Bare Shell Corroded 1560.000 mm.
Vessel CG in the Operating Condition 1271.981 mm.
Vessel CG in the Fabricated (Shop/Empty) Condition 1320.318 mm.
Vessel CG in the Test Condition 1498.320 mm.

Rigging Analysis Results:

« Lifting weight based on the user selected calculated empty weight

Total Effective Length of Vessel for this analysis 3120.00 mm.
Total vessel weight (No Liquid) Twt 3994.03 Kgf
Impact weight multiplication factor Imp 1.50

Design lifting weight, DWT = Imp * Twt 5991.04 Kgf
Elevation of the Tailing Lug (bottom) 0.00 mm.
Elevation of the Lifting Lug (top ) 2810.00 mm.
Design Reaction force at the tailing lug 3176.07 Kgf
Design Reaction force at the Trunnions 2814.97 Kgf
CG distance during field lifting operation 1320.32 mm.
CG distance from tailing lug 1320.32 mm.
CG distance from the nearer lifting lug/trunnion 1320.32 mm.
Compressive Allowable Increase Factor 1.00

Critical Values: (N./mm?2, mm.)

| Max Stress| Elevation | Allowables |
Bending | 0.12 | 2860.00 | 102.04  (UG-23) |
Shear | 0.26 | 2660.00 | 96.53  (0.7*S) |

The compressive bending allowable stress is the minimum of the tensile allowable and
the compressive allowable times the specified compressive allowable increase factor.

Forces and Moments at selected elevations (not all analysis points shown):

Distance Bending Moment  Bending Stress  Shear Force Shear Stress
mm. Kg.m. N./mm2 Kgf N./mm2

0.00 0.0 0.0 371.7 0.0
460.00 147.9 0.0 44.0 0.0
1660.00 456.6 0.1 869.9 0.1
2460.00 10.9 0.0 2034.2 0.2
3060.00 316.4 0.1 178.6 0.0

Unity Check (Actual Stress / Allowable Stress):

Maximum Unity Check is 0.00114 at elevation 2860 mm. - Must be <=1

Note: The rigging analysis is performed using a uniformly distributed load.
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--- Plot data successfully generated ...----

PV Elite is a trademark of Hexagon AB, 2024, All rights reserved.
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Trunnion Analysis:

Input Data:
Trunnion Material SA-516 70
Trunnion Yield Stress Sy 262.01 N./mm?2
Trunnion Outside Diameter Tod 219.100 mm.
Trunnion Thickness Tthk 12.7000 mm.
Trunnion Length Tl 100.0000 mm.
Reinforcing Pad Used Yes
Pad Outside Diameter Dp 320.000 mm.
Pad Thickness Thkp 15.0000 mm.
Pad Edge Fillet Weld Thk Tfp 15.0000 mm.
Bail/Sling Width Tt 80.0000 mm.
Sling Angle from Horizontal 0.0 deg
Occasional Load Factor Occfac 1.0
Number of Lugs in Group 2
|
F20.0 mm. 2191 mm.
r t 12.7 mm. | L)
— = B0.0 mm.
4 : 1000 mm. -
—Is'- ‘-— 15.0 mm.

Trunnion may be inserted or abutting

Trunnion Force and Stress Results for different Lift Angles (Kgf&N./mm?2):

Bending Stress Allowable: 172.9 N./mm?2
Shear Stress Allowable: 104.8 N./mm?
Bearing Stress Allowable: 196.5 N./mm?2
| Trunnion Lifting | Bending | Shear | Bearing | Unity | Pass |
Angle | Load | Stress | Stress | Stress | Check | Fail |
o | 1407.5 | 2.1 | 1.7 | 0.8 | ©.028 | Pass |
5 | 1459.6 | 2.1 | 1.7 | 0.8 | ©.029 | Pass |
10 | 1509.1 | 2.2 | 1.8 | 0.8 | 0.030 | Pass |
15 | 1556.9 | 2.3 | 1.9 | 0.9 | ©.031 | Pass |
20 | 1603.8 | 2.3 | 1.9 | 9.9 | ©.032 | Pass |
25 | 1650.6 | 2.4 | 2.0 | 0.9 | 0.033 | Pass |
30 | 1697.9 | 2.5 | 2.0 | 0.9 | ©.034 | Pass |
35 | 1746.5 | 2.6 | 2.1 | 1.0 | ©.035 | Pass |
40 | 1797.2 | 2.6 | 2.1 | 1.0 | @.036 | Pass |
45 | 1851.1 | 2.7 | 2.2 | 1.0 | 0.037 | Pass |
50 | 1909.2 | 2.8 | 2.3 | 1.1 | ©0.038 | Pass |
55 | 1973.3 | 2.9 | 2.3 | 1.1 | @.e39 | Pass |
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60 | 2045.3 | 3.0 | 2.4 | 1.1 | @.041 | Pass

65 | 2128.3 | 3.1 | 2.5 | 1.2 | ©.042 | Pass |
70 | 2226.4 | 3.3 | 2.7 | 1.2 | @.044 | Pass

75 | 2346.4 | 3.4 | 2.8 | 1.3 | 0.047 | Pass |
80 | 2499.0 | 3.7 | 3.0 | 1.4 | 0.050 | Pass |
85 | 2703.1 | 4.0 | 3.2 | 1.5 | 0.054 | Pass |
90 | 2995.5 | 4.4 | 3.6 | 1.7 | ©.059 | Pass |

Trunnion Calculation Results:

Trunnion Lifting Load [TIf]:

= Resultant Load * Impact Factor
1997 * 1.5
2995.5 Kgf

Trunnion Section Modulus [Z]:

= pi( Tod™4 - Tid*4 ) / ( 32 * Tod )
pi( 219.174 - 193.774 )/( 32 * 219.1 )
401810.6 mm3

Trunnion Bending Moment [Tmom]:

= (Tl -0.5*Tt )/9.807 * T1f

= (100 - 0.5 * 80 )/9.807 * 2996
179.7 Kg.m.

Trunnion Calculated Bending Stress [Sbc]:
= Tmom * 9.807/Z
179.7 * 9.807/401811
4.39 N./mm [Passed] Sbc < min( ©.66 * SY * Occfac, ©.75 * Sy ) (172.93)

Trunnion Cross Section Area [Txsa]:
= pi/4( Tod? - Tid? )

pi/4( 219.12 - 193.72 )

= 82.3 cm?

Trunnion Calculated Shear Stress [Ssc]:
= T1f/Txsa
2996/82.35
3.57 N./mm [Passed] Ssc < 0.4 * Sy * Occfac (104.80)

Trunnion Unity Check [Uchk]:

= Sbc/Sba + Ssc/Ssa
4.387/172.9 + 3.567/104.8
0.059 [Passed]

Weld Section Modulus at Edge of Trunnion [Sw]:
pi( Tod/2 )2

pi( 219.1/2 )2

37702.9 mm2

Shear Stress in Weld due to Bending Moment [fs]:
= Tmom/Sw

179.7/37703

4.767 Kgf/mm.

Required Fillet Weld Leg Size at Edge of Trunnion [Wsr]:
= max( 10mm, fs/(0.4 * Sy) )
= max( 10mm, 4.767/(0.4 * 262 ) )
= 10.000 mm.

Trunnion Bearing Contact Area [Tbcal:
= Tod * Tt
= 219.1 * 80
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= 175.3 cm?

Trunnion Bearing Stress [Sbec]:
= T1f/Tbca
2996/175.3
1.68 N./mm [Passed] Sbec < min( ©.75 * SY * Occfac, 0.9 * Sy) (196.51)

Summary of Results:
Trunnion Unity Check Value: 0.0594 Must be less than or equal to 1

Comparison of Stress Values versus Allowables: (N./mm?)

Type of Stress | Actual | Allowable | Pass/Fail |
Bending Stress | 4.39 | 172.93 | Pass |
Shear Stress | 3.57 | 104.80 | Pass |

Bearing Stress | 1.68 |
Results of WRC-107/537 Analysis on the Trunnion:

This following Stress Analysis assumes that the Trunnion

196.51 |

passes through the pad and is welded to the shell via a groove weld.

Additionally the re-pad is welded to the shell at the outside
edge via a fillet weld.

In the local stress results below, the 'Nozzle' is the 'Trunnion'.

WRC 107/537 Stress Analysis for the Lifting Lug to Shell Junction in

the new and Cold Condition (no corrosion applied).

Pass |

Attachment dimensions (C11P, C22P etc.) may be modified accounting for attachment

welds where applicable.

Input Echo, WRC107/537 Item 1,

Description: Trunnion

Diameter Basis for Vessel Vbasis ID
Cylindrical or Spherical Vessel Cylsph Cylindrical
Internal Corrosion Allowance Cas 0.0000 mm.
Vessel Diameter Dv 1970.300 mm.
Vessel Thickness Tv 14.850 mm.
Design Temperature T1 37.8 C
Attachment Type Type Round
Diameter Basis for Nozzle Nbasis ID

Corrosion Allowance for Nozzle Can 0.0000 mm.
Nozzle Diameter Dn 219.100 mm.
Nozzle Thickness Tn 12.700 mm.
Nozzle Cold S.I. Allowable SNmc 137.90 N./mm2
Nozzle Hot S.I. Allowable SNmh 137.990 N./mm?
Thickness of Reinforcing Pad Tpad 15.000 mm.
Diameter of Reinforcing Pad Dpad 350.000 mm.
Design Internal Pressure Dp 0.000 barg
Include Pressure Thrust No
External Forces and Moments in WRC 107/537 Convention:

Radial Load (Sus) P 0.0 Kgf
Longitudinal Shear (Sus) V1 2995.5 Kgf
Circumferential Shear (Sus) Vc 0.0 Kgf
Circumferential Moment (SUS) Mc 0.0 Kg.m.
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Longitudinal Moment (Sus) M1 179.7 Kg.m.

Torsional Moment (SUSs) Mt 0.0 Kg.m.

Use Interactive Control No

WRC107 Version Version March 1979

Include Pressure Stress Indices per Div. 2 No

Compute Pressure Stress per WRC-368 No

Local Loads applied at end of Nozzle/Attachment No

WRC Bulletin 537 provides equations for the dimensionless curves found in bulletin 107. As noted
in the foreword to bulletin 537, "537 is equivalent to WRC 107". Where 107 is printed in the
results below, "537" can be interchanged with "107".

WRC 107/537 has dimensional limitations that can be found in the bulletin's Foreword
and which can also be inferred by review of the non-dimensional curve limits.

Stress Attenuation Diameter (for Insert Plates) per WRC 297:

= NozzleOD + 2 * 1.65 * sqrt( Rmean( t - ca ) )
244.5 + 2 * 1.65 * sqrt( 992.575 ( 14.85 - 0 ) )
645.144 mm.

WRC 107 Stress Calculation for SUStained loads:

Radial Load P 0.0 Kgf
Circumferential Shear VvC 0.0 Kgf
Longitudinal Shear VL 2995.5 Kgf
Circumferential Moment MC 0.0 Kg.m.
Longitudinal Moment ML 179.7 Kg.m.
Torsional Moment MT 0.0 Kg.m.
Dimensionless Parameters used : Gamma = 33.50
Dimensionless Loads for Cylindrical Shells at Attachment Junction:

Curves read for 1979 Beta Figure Value Location
N(PHI) / ( P/Rm ) 0.107 4C 5.892  (A,B)
N(PHI) / ( P/Rm ) 0.107 3C 5.073  (C,D)
M(PHI) / ( P ) 0.107 2C1 0.090 (A,B)
M(PHI) / ( P ) 0.107 1C 0.123  (C,D)
N(PHI) / ( MC/(Rm**2 * Beta) ) ©.107 3A 0.988 (A,B,C,D)
M(PHI) / ( MC/(Rm * Beta) ) ©.107 1A 0.096 (A,B,C,D)
N(PHI) / ( ML/(Rm**2 * Beta) ) ©.107 3B 3.336 (A,B,C,D)
M(PHI) / ( ML/(Rm * Beta) ) 0.107 1B 0.046 (A,B,C,D)
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N(x) / ( P/Rm )
N(x) / ( P/Rm)
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N(x) / ( MC/(Rm**2
M(x) / ( MC/(Rm
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Beta) )
Beta) )
Beta) )
Beta) )

Coes S.r.1l.
0.107 3C
0.107 4C
0.107 1C1
0.107 2C
0.107 4A
0.107 2A
0.107 4B
0.107 2B
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Stress Concentration Factors: Kn = 1.00, Kb =1.00

OO0 OOUVTWU

22

.073
.892
.129
.090
.455
.052
.949
.073

Stresses in the Vessel at the Attachment Junction (N./mm?2)

Type of |
Stress Load |

(A,B)
(C,D)
(A,B)
(C,D)
(A,B,C,D)
(A,B,C,D)
(A,B,C,D)
(A,B,C,D)

Stress Intensity Values at

Long. Memb. ML

|

|

|
Long. Bend. MC |
|
Long. Bend. ML |
|

|

Shear VC
Shear VL
Shear MT

Tot. Shear

Dimensionless Parameters used :

Dimensionless Loads for Cylindrical Shells at Pad Edge:

Gamma

= 66.84

N(PHI) / ( P/Rm )
N(PHI) / ( P/Rm )
M(PHI) / ( P )
M(PHI) / ( P )
N(PHI) / ( MC/(Rm**2
M(PHI) / ( MC/(Rm
N(PHI) / ( ML/(Rm**2
M(PHI) / ( ML/(Rm
N(x) / ( P/Rm)
N(x) / ( P/Rm )
M(x) / (P)

M(x) / (P)

* ¥ ¥ ¥

Beta) )
Beta) )
Beta) )
Beta) )

.154
.154
.154
.154

4c
3C
2C1
1c !
3A
1A
3B
1B

3C
4C
1c1
2Cc !

OO NOOOML

[N le))

.186
.425
.072
.038

(A,B,C,D)
(A,B,C,D)
(A,B,C,D)
(A,B,C,D)

(A,B)
(C,D)
(A,B)
(C,D)
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Beta) )
Beta) )
Beta) )
Beta) )
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Coes S.r.1l.
Step

0.154 4A

0.154 2A

0.154 4B

0.154 2B

Stress Concentration Factors: Kn = 1.00, Kb =1.00

22

5.020
0.036
2.673
0.034

Stresses in the Vessel at the Edge of Reinforcing Pad (N./mm?2)

Type of |
Stress Load |

(A,B,C,D)
(A,B,C,D)
(A,B,C,D)
(A,B,C,D)

Stress Intensity Values at

|

|
Long. Memb. MC |
Long. Bend. MC |
Long. Memb. ML |
Long. Bend. ML |
|

|

Shear VC
Shear VL
Shear MT

Tot. Shear

WRC 107/537 Stress Summations:

Vessel Stress Summation at Attachment Junction (N./mm?2)

Type of |
Stress Load |

Stress Intensity Values at
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Shear Q (SUS) | 0.0| 0.0| 0.9| 0.0] 0.0| 0.0| 0.0| 0.0|
Pm (SUS) | 0.0] 0.0] 0.0| 0.0| 0.0| 0.0] 0.0] 0.0]
Pnepl (sus) | 1.8l 1.8 1.8 1.8 sl sl sal s
Pmeplsg (Total)|  8.6] 7.6 86l 7.6l  sal  s.a  sa] s

Vessel Stress Summation Comparison (N./mm?2):

Type of | Max. S.I. S.I. Allowable | Result |
Stress Int. | | |
Pm (SUS) | 0.00 137.90 | Passed |
Pm+Pl (SUS) | 5.12 206.85 | Passed

|

Pm+P1+Q (TOTAL) 8.61 413.70 | Passed |

The Pm+PI+Q allowable above was based on the rules of ASME VIII-2 Part 4, 4.1.6.3 (a)&(b) or
per ASME VIII-2, 5.5.6.1(1)&(2) Part 5 as applicable.

The Pm+PI+Q allowable was based on a temperature range cycling from ambient to design temperature.

WRC 107/537 Stress Summations:
Vessel Stress Summation at Reinforcing Pad Edge (N./mm?2)

| Stress Intensity Values at

|
Type of | I
Stress Load | Au Al Bu Bl Cu cl Du D1|
Circ. Pm (SUS) | 0.0] 0.0] 0.0] 0.0| 0.0| 0.0| 0.0| 0.0|
Circ. P1 (SUS) | -5.4] -5.4] 5.4| 5.4] 0.0| 0.0] 0.0| 0.0|
Circ. Q (SuUS) | -8.1| 8.1| 8.1| -8.1| 0.0| 0.0| 0.0| 0.0|
Long. Pm (SUS) | 0.0| 0.0| 0.0| 0.0| 0.0| 0.0| 0.0| 0.0|
Long. P1 (SUS) | -2.1| -2.1| 2.1| 2.1| 0.0| 0.0| 0.0| 0.0|
Long. Q (SUS) | -10.6| 10.6| 10.6| -10.6| 0.0| 0.9] 0.9] 0.0|
Shear Pm (SUS) | 0.0] 0.0] 0.0] 0.0| 0.0| 0.0| 0.0| 0.0|
Shear P1 (SUS) | 0.0] 0.0] 0.0] 0.0| -3.6| -3.6| 3.6| 3.6]
Shear Q (SUS) | 0.0] 0.0] 0.0| 0.0| 0.0 0.0| 0.0| 0.0
Pm (SUS) | 0.0] 0.0] 0.0| 0.0| 0.0 0.0| 0.0| 0.0|
Pm+P1 (SUS) | 5.4| 5.4| 5.4| 5.4| 7.2| 7.2] 7.2] 7.2]
Pm+P1+Q (Total)]| 13.4| 8.5| 13.4| 8.5| 7.2| 7.2] 7.2] 7.2]

Vessel Stress Summation Comparison (N./mm?2):

Type of | Max. S.I. S.I. Allowable | Result |
Stress Int. | | |
Pm (SUS) | 0.00 137.90 | Passed |
Pm+P1 (SUS) | 7.20 206.85 | Passed |
Pm+P1+Q (TOTAL) | 13.44 413.70 | Passed

The Pm+PI+Q allowable above was based on the rules of ASME VIII-2 Part 4, 4.1.6.3 (a)&(b) or
per ASME VIII-2, 5.5.6.1(1)&(2) Part 5 as applicable.

The Pm+PI+Q allowable was based on a temperature range cycling from ambient to design temperature.
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Leg Check, (Operating Case): Step: 23

RESULTS FOR LEGS : Operating Case Description: LEGS
Legs attached to: node 20
Section Properties : I Beam HE200B

European Structural Steel Data

Overall Leg Length 1290.000
Effective Leg Length Leglen 1090.000
Distance Leg Up Side of Vessel 350.000
Number of Legs Nleg 4
Cross Sectional Area for HE200B Aleg 78.100
Section Inertia ( strong axis ) 5695.972
Section Inertia ( weak axis ) 2002.990
Section Modulus ( strong axis ) 570002.312
Section Modulus ( weak axis ) 200000.812
Radius of Gyration ( strong axis ) 85.400
Radius of Gyration ( weak axis ) 50.700
Leg Orientation - Weak Axis

Overturning Moment at top of Legs 2802.4
Total Weight Load at top of Legs W 3481.1
Total Shear force at top of Legs 2436.8
Additional force in Leg due to Bracing Fadd 0.0
Occasional Load Factor Occfac 1.000
Effective Leg End Condition Factor k 1.000

Note: The Legs are Not Cross Braced

The Leg Shear Force includes Wind, Seismic, and Applied Load Effects.

Pad Width along Circumference C11P  300.000
Pad Length along Vessel Axis C22P  350.000
Pad Thickness Tpad 15.000

Maximum Shear at top of one Leg [Vleg]:

8:58am Dec 21,2024

mm.
mm.
mm.

cm?

cm*
mm3

mm.
mm.

Kg.m.
Kgf
Kgf
Kgf

mm.
mm.
mm.

= ( max( Wind, Seismic, Blast ) + applied forces )( Imax / Itot )

( 2437 )( 5696/15407 )
900.88 Kgf

Axial Compression, Leg furthest from the Neutral Axis [Sma]:
= W/Nleg + (Mleg/(Nlegm*Rn))/Aleg

34138/4 + (27480394/( 2 * 1110 ))/7810

2.68 N./mm2

Axial Compression, Leg closest to the Neutral Axis [Sva]:
= (W / Nleg ) / Aleg

( 3481/4 )/78.1

1.09 N./mm?

Allowable Compressive Stress for the Selected Leg (KL/r < Cc ) [Sa]:

= 141.47 N./mm?2

Bending at the Bottom of the Leg closest to the N.A. [S]:
= ( Vleg * Leglen / Smdwa )

( 900.9 * 1090/200001 )

48.15 N./mm?

Occfac( 1-(k1l/r)2/(2*Cc?))Fy/( 5/3+3(K1/r)/(8*Cc)-(K1/r3)/(8*Cc?)
1(1-(21.5)2/(2%127.22))248.2/(5/3+3(21.5)/(8*127.2)-(21.53)/(8*127.23)
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Allowable Bending Stress[Sb]:

= ( 0.6 * Fy * Occfac )
(0.6 * 248.2 * 1)
148.93 N./mm?

AISC Unity Check [Sc]( mustbe <=toland >0):
(Sma/Sa)+(0.85*S)/((1-Sma/Spex)*Sb)

= 0.2941

(2.678/141.5 )+( ©.85 *48.15 )/(( 1 -2.678/2266 ) *148.9 )

WRC 107 Stress Analysis for Leg to Shell Junction, Ope Condition

Rectangular Attachment Parameter c11
Rectangular Attachment Parameter c22

200.000
330.950

Input Echo, WRC107/537 Item 1, Description: LEGS

Diameter Basis for Vessel Vbasis
Cylindrical or Spherical Vessel Cylsph
Internal Corrosion Allowance Cas
Vessel Diameter Dv
Vessel Thickness Tv
Design Temperature T1

Vessel Material

Vessel UNS Number

Vessel Cold S.I. Allowable Smc
Vessel Hot S.I. Allowable Smh

ID

8:58am Dec 21,2024

mm.
mm.

Cylindrical

3.0000
1970.300
14.850

80.0
SA-516 70
Ko2700
137.90
137.90

See ASME VIII Div. 1, UG-23(e), for determination of the SPS allowable.

Attachment Type Type
Parameter C11 c11
Parameter C22 c22
Thickness of Reinforcing Pad Tpad
Pad Parameter C11P Clip
Pad Parameter C22P C22p
Design Internal Pressure Dp

Include Pressure Thrust

Vessel Centerline Direction Cosine Vx
Vessel Centerline Direction Cosine Vy
Vessel Centerline Direction Cosine Vz
Nozzle Centerline Direction Cosine Nx
Nozzle Centerline Direction Cosine Ny
Nozzle Centerline Direction Cosine Nz
Global Force (SUS) Fx
Global Force (SUS) Fy
Global Force (SUS) Fz
Global Moment (SUS) Mx
Global Moment (SUS) My
Global Moment (SUS) Mz
Internal Pressure (SUS) P

Include Pressure Thrust

Global Force (0OCC) Fx
Global Force (0CC) Fy

mm.
mm.
mm.

C

N./mm2
N./mm2

Rectangular

200.00
330.95

15.000
300.000
350.000

12.000
No

.000
.000
.000
.000
.000
.000

OCORrRrRORO®

(]
NoOoOoOoOwOoe

12.00

900.9
1262.4

mm.
mm.

mm.
mm.
mm.

barg

Kgf
Kgf
Kgf
Kg.m.
Kg.m.
Kg.m.

barg

Kgf
Kgf
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Global Force (0OCC) Fz 0.0 Kgf
Global Moment (0OCC) Mx 0.0 Kg.m.
Global Moment (OCC) My 0.0 Kg.m.
Global Moment (0OCC) Mz 629.8 Kg.m.
Occasional Internal Pressure (0CC) Pvar 0.00 barg
Use Interactive Control No
WRC107 Version Version March 1979
Include Pressure Stress Indices per Div. 2 No
Compute Pressure Stress per WRC-368 No
Local Loads applied at end of Nozzle/Attachment No

WRC Bulletin 537 provides equations for the dimensionless curves found in bulletin 107. As noted
in the foreword to bulletin 537, "537 is equivalent to WRC 107". Where 107 is printed in the
results below, "537" can be interchanged with "107".

WRC 107/537 has dimensional limitations that can be found in the bulletin's Foreword
and which can also be inferred by review of the non-dimensional curve limits.

WRC 107 Stress Calculation for SUStained loads:

Radial Load P 0.0 Kgf
Circumferential Shear \'/e 0.0 Kgf
Longitudinal Shear VL 870.3 Kgf
Circumferential Moment MC 0.0 Kg.m.
Longitudinal Moment ML -95.7 Kg.m.
Torsional Moment MT 0.0 Kg.m.
Dimensionless Parameters used : Gamma = 37.30

Dimensionless Loads for Cylindrical Shells at Attachment Junction:

Curves read for 1979 Beta Figure Value Location
N(PHI) / ( P/Rm ) 0.161  4C 5.735 (A,B)
N(PHI) / ( P/Rm ) 8.161 3C 4.246  (C,D)
M(PHI) / ( P ) 0.120 2C1 0.075 (A,B)
M(PHI) / ( P ) 0.120 1C 0.108 (C,D)
N(PHI) / ( MC/(Rm**2 * Beta) ) ©0.118 3A 1.251  (A,B,C,D)
M(PHI) / ( MC/(Rm * Beta) ) ©.129 1A 0.091 (A,B,C,D)
N(PHI) / ( ML/(Rm**2 * Beta) ) ©.140 3B 4.122  (A,B,C,D)
M(PHI) / ( ML/(Rm * Beta) ) ©0.134 1B 0.039 (A,B,C,D)
N(x) / ( P/Rm) 0.142 3C 4.697 (A,B)
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N(x) / ( P/Rm)
M(x) / (P)

M(x) / (P)

N(x) / ( MC/(Rm**2
M(x) / ( MC/(Rm
N(x) / ( ML/(Rm**2
M(x) / ( ML/(Rm

* ¥ ¥ ¥

Beta) )
Beta) )
Beta) )
Beta) )
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Coes S.r.1l.
Step

0.142 4C 6
0.145 1C1 0
0.145 2C 0
0.118 4A 1
0.154 2A 0
0.140 4B 1
0.152 2B 0

Stress Concentration Factors: Kn = 1.00, Kb =1.00

23

.047
.096
.059
.875
.044
.330
.053

Stresses in the Vessel at the Attachment Junction (N./mm?2)

Type of |
Stress Load |

(C,D)
(A,B)
(C,D)
(A,B,C,D)
(A,B,C,D)
(A,B,C,D)
(A,B,C,D)

Stress Intensity Values at

Long. Memb. ML

|

|

|
Long. Bend. MC |
|
Long. Bend. ML |
|

|

Shear VC
Shear VL
Shear MT

Tot. Shear

Dimensionless Parameters used :

Gamma

Dimensionless Loads for Cylindrical Shells at Pad Edge:

Beta

N(PHI) / ( P/Rm )
N(PHI) / ( P/Rm )
M(PHI) / ( P )
M(PHI) / ( P )
N(PHI) / ( MC/(Rm**2
M(PHI) / ( MC/(Rm
N(PHI) / ( ML/(Rm**2
M(PHI) / ( ML/(Rm
N(x) / ( P/Rm )
N(x) / ( P/Rm )
M(x) / (P)

M(x) / (P)

N(x) / ( MC/(Rm**2

*

Beta) )
Beta) )
Beta) )
Beta) )

Beta) )

[ORORORON]

OO0

.169
.169
.171
.171
.159

Bu Bl
0.0| 0.0|
0.0| 0.0|
0.0| 0.0|
0.0| 0.0|

-0.9| -0.9|
-2.3| 2.3|
-3.1| 1.4|
0.0| 0.0|
0.0| 0.0|
0.0| 0.0|
0.0| 0.0|
-0.4| -0.4]
-2.7] 2.7]
-3.1| 2.3]
0.0| 0.0|
0.0| 0.0|
0.0| 0.0|
0.0| 0.0|
3.1] 2.3|
= 83.89
Figure Value
4C 10.412
3C 5.682
2C1 0.030
1c ! 0.067
3A 3.282
1A 0.067
3B 7.710
1B 0.019
3C 6.079
4C 10.698
1C1 0.057
2C ! 0.036
4A 6.791

(A,B,C,D)
(A,B,C,D)
(A,B,C,D)
(A,B,C,D)

(A,B)
(C,D)
(A,B)
(C,D)
(A,B,C,D)
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M(x) / ( MC/(Rm * Beta) ) ©.190 2A 0.028 (A,B,C,D)
N(x) / ( ML/(Rm**2 * Beta) ) ©.167 4B 3.281 (A,B,C,D)
M(x) / ( ML/(Rm * Beta) ) 0.175 2B 8.023  (A,B,C,D)

Licensee: Coes S.r.l.

Note - The ! mark next to the figure name denotes curve value exceeded.

Stress Concentration Factors: Kn = 1.00, Kb =1.00

Stresses in the Vessel at the Edge of Reinforcing Pad (N./mm?2)

Stress Intensity Values at

8:58am Dec 21,2024

Type of |
Stress Load | Au
Circ. Memb. P | 0.0]|
Circ. Bend. P | 0.0]|
Circ. Memb. MC | 0.0]|
Circ. Memb. MC | 0.0|
Circ. Memb. ML | 3.3
Circ. Bend. ML | 4.7]
|
Tot. Circ. Str.| 8.0]|
Long. Memb. P | 0.0]|
Long. Bend. P | 0.0]|
Long. Memb. MC | 0.0]|
Long. Bend. MC | 0.0]|
Long. Memb. ML | 1.4|
Long. Bend. ML | 5.3
|
Tot. Long. Str.| 6.7|
Shear VC | 0.0]|
Shear VL | 0.0|
Shear MT | 0.0]|
|
Tot. Shear| 0.0]|
Str. Int. | 8.0|

Al Bu Bl Cu
0.0| 0.9| 0.0] 0.0|
0.0| 0.9| 0.0] 0.0|
0.0| 0.0| 0.0] 0.9|
0.9| 0.0| 0.0] 0.9|
3.3] -3.3| -3.3| 0.9|

-4.7| -4.7| 4.7| 0.0|
-1.4] -8.0| 1.4] 6.0|
0.0| 0.0| 0.0| 0.0]
0.0| 0.0| 0.0| 0.0]
0.0| 0.0| 0.0| 0.0]
0.0| 0.0| 0.0| 0.0]
1.4| -1.4| -1.4| 0.0|
-5.3| -5.3| 5.3] 0.9|
-3.8]| -6.7| 3.8] 0.9|
0.9| 0.0| 0.0| 0.0|
0.0| 0.0| 0.9| -1.0]|
0.9| 0.0| 0.0| 0.0|
0.0| 0.0| 0.0| -1.0]|
3.8| 8.9| 3.8] 2.1]

WRC 107 Stress Calculation for OCCasional loads:

Radial Load
Circumferential Shear
Longitudinal Shear
Circumferential Moment
Longitudinal Moment
Torsional Moment

Dimensionless Parameters used :

P 900.9 Kgf
VvC 0.0 Kgf
VL 1262.4 Kgf
MC 0.0 Kg.m.
ML -629.8 Kg.m.
MT 0.0 Kg.m.

Gamma = 37.30

Stress Concentration Factors: Kn = 1.00, Kb =1.00

Stresses in the Vessel at the Attachment Junction (N./mm?2)

Stress Intensity Values at

Type of |

Stress Load | Au
Circ. Memb. P -1.9|
Circ. Bend. P -5.5]

Al Bu Bl Cu
-1.9| -1.9] -1.9] -1.4|
5.5] -5.5]| 5.5| -7.9|
0.0] 0.0| 0.0| 0.0]
0.0] 0.0| 0.0| 0.0]
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Leg Check, (Operating Case): Step: 23 8:58am Dec 21,2024
Circ. Memb. ML | 5.9| 5.9| -5.9]| -5.9]| 0.0] 0.0] 0.0] 0.0|
Circ. Bend. ML | 14.8| -14.8] -14.8]| 14.8]| 0.0| 0.0| 0.0| 0.0|
I I
Tot. Circ. Str.| 13.3] -5.3]| -28.1]| 12.5]| -9.3| 6.5]| -9.3| 6.5]
Long. Memb. P | -1.5]| -1.5]| -1.5] -1.5]| -2.0| -2.0| -2.0]| -2.0]|
Long. Bend. P | -7.1| 7.1] -7.1]| 7.1] -4.4| 4.4] -4.4| 4.4
Long. Memb. MC | 0.0| 0.0| 0.9| 0.0| 0.9| 0.0| 0.0| 0.9|
Long. Bend. MC | 0.@| 0.0| 0.0| 0.0| @.Ol 0.0| 0.0| 0.0|
Long. Memb. ML | 2 5| 2 5| -2 5| -2 5| 0.0| 0.0| 0.0| 0.0|
Long. Bend. ML | 17 9| -17 9| -17 9| 17.9| 0.@| 0.0| 0.0I 0.0|
I I
Tot. Long. Str.| 11.8| -9.9]| -29.0]| 21.0| -6.3]| 2.4| -6.3] 2.4
Shear VC | 0.0| 0.0| 0.0| 0.0| 0.0| 0.0| 0.0| 0.0]
Shear VL | 0.0| 0.0| 0.0| 0.0| -0.7] -0.7| 0.7] 0.7]
Shear MT | 0.0| 0.0| 0.0| 0.0| 0.0| 0.0| 0.0| 0.0|
I I
Tot. Shearl 0 0| 0 0| 0 0| 0.0| -0 7| -0 7| 7] 7| 7] 7|
Str. Int | 13 3| 9 9| 29.0| 21 0| 9 5| 6 6| 9 5| 6 6|

Dimensionless Parameters used : Gamma = 83.89

Stress Concentration Factors: Kn = 1.00, Kb =1.00
Stresses in the Vessel at the Edge of Reinforcing Pad (N./mm?2)

| Stress Intensity Values at

|

Type of I I
Stress Load | Au Al Bu Bl Cu cl Du D1|
Circ. Memb. P | -7.8| -7.8| -7.8| -7.8] -4.3| -4.3] -4.3| -4.3|
Circ. Bend. P | -11.4| 11.4| -11.4| 11.4] -25.5| 25.5] -25.5| 25.5]
Circ. Memb. MC | 0.9] 0.0] 0.0] 0.9] 0.0 0.9| 0.0] 0.0|
Circ. Memb. MC | 0.9| 0.0] 0.0] 0.9| 0.9] 0.9| 0.0] 0.0|
Circ. Memb. ML | 21.8]| 21.8]| -21.8]| -21.8]| 0.90]| 0.0] 0.0| 0.0]
Circ. Bend. ML | 30.8| -30.8| -30.8| 30.8| 0.0]| 0.0]| 0.0]| 0.90|
| |

Tot. Circ. Str.| 33.5] -5.4] -71.9| 12.6| -29.7| 21.2] -29.7| 21.2|
Long. Memb. P | -4.6| -4.6| -4.6| -4.6| -8.0| -8.0]| -8.0]| -8.0|
Long. Bend. P | -21.3] 21.3] -21.3] 21.3]| -13.6| 13.6| -13.6| 13.6|
Long. Memb. MC | 0.0| 0.0| 0.0] 0.0| 0.0| 0.0| 0.0| 0.0|
Long. Bend. MC | 0.0 0.0| 0.9| 0.0] 0.0] 0.0| 0.9] 0.0|
Long. Memb. ML | 9.4| 9.4| -9.4] -9.4| 0.0]| 0.0]| 0.0| 0.0]|
Long. Bend. ML | 34.7]| -34.7]| -34.7| 34.7| 0.0]| 0.0]| 0.0]| 0.0|
| |

Tot. Long. Str.| 18.2] -8.4| -70.0| 42.0| -21.6| 5.5] -21.6| 5.5|
Shear VC | 0.0| 0.0| 0.0| 0.0| 0.0| 0.0| 0.0| 0.0|

Shear VL | 0.0| 0.0| 0.0| 0.0| -1.5] -1.5] 1.5] 1.5]

Shear MT | 0.9] 0.9] 0.0] 0.0| 0.0| 0.0| 0.0| 0.0

| |

Tot. Shear| 0.0]| 0.0]| 0.0]| 0.0]| -1.5] -1.5] 1.5] 1.5]

Str. Int. | 33.5| 8.4]| 71.9]| 42.0]| 30.0| 21.4| 30.0| 21.4|

WRC 107/537 Stress Summations:

Vessel Stress Summation at Attachment Junction (N./mm?2)
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Type of |
Stress

Licensee:
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. Pm (SuUs) |
. Pm (occ) |
. Pm(TOTAL) |
. P1 (sus) |
. P1 (occ) |
. P1(TOTAL) |
. Q (Sus) |
Circ. Q (0cC) |
. Q (TOTAL)|

. Pm (SUS) |
. Pm (occ) |
. Pm(TOTAL) |
. P1 (sus) |
. P1 (occ) |
. P1(TOTAL)|
Long. Q (SuUS) |
Long. Q (ocC) |
. Q (TOTAL)|

Shear Pm (SUS)
Shear Pm (0CC)
Shear Pm(TOTAL)
Shear P1 (SUS)
Shear P1 (0OCC)
Shear P1(TOTAL)
Shear Q (SUS)
Shear Q (0CC)
Shear Q (TOTAL)
Pm (SUS)

44,

44,

Pm+P1+Q (Total)|

Al Bu
44.8]| 43.6|
0.0| 0.0|
44 .8 43.6|
0.9] -0.9]|
4.0| -7.8|
4.9] -8.7|
-2.3] -2.3]
-9.3| -20.3]
-11.6] -22.6]
21.8| 21.8|
0.0| 0.0|
21.8| 21.8|
0.4]| -0.4|
1.0] -4.0|
1.3] -4.4|
-2.7] -2.7|
-10.9] -25.0]|
-13.6] -27.7]
0.0| 0.0|
0.0| 0.90]
0.0| 0.0|
0.0| 0.0]
0.0| 0.90]
0.0| 0.0|
0.0| 0.0|
0.0| 0.0|
0.0| 0.0|
44.8]| 43.6|
44.8]| 43.6|
45.7] 42.7|
49.7]| 34.9]|
38.1]| 22.7|

Vessel Stress Summation Comparison (N./mm?2):

Type of |
Stress Int. |

Max. S.I.

S.I. Allowable

Result

Pm (SUS) |
Pm (SUs+0CC) |
Pm+P1 (SUS) |
Pm+P1 (SUS+0CC) |
Pm+P1+Q (TOTAL)|

The Pm+PI+Q allowable above was based on the rules of ASME VIII-2 Part 4, 4.1.6.3 (a)&(b) or

per ASME VIII-2, 5.5.6.1(1)&(2) Part 5 as applicable.

Passed
Passed
Passed
Passed
Passed

The Pm+PI+Q allowable was based on a temperature range cycling from ambient to design temperature.

WRC 107/537 Stress Summations:
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Vessel Stress Summation at Reinforcing Pad Edge (N./mm2)

|
Type of |
Stress Load |

23

Stress Intensity Values at

. Pm (SUS)
. Pm (0CC)
. Pm(TOTAL)
. P1 (SUS)
. P1 (0CC)
. P1(TOTAL)
. Q (Sus)
Circ. Q (0OCC)
. Q (TOTAL)

. Pm (Sus) |
. Pm (occ) |
. Pm(TOTAL) |
. PL (SUS) |
. P1 (occ) |
. P1(TOTAL)|
Long. Q (SUS) |
Long. Q (occ) |
. Q (TOTAL)|

Pm (SUS)
Pm (0OCC)
Pm(TOTAL)
P1 (SUS)
P1 (0CC)
Shear P1(TOTAL)
Shear Q (SUS)
Shear Q (0CC)
Shear Q (TOTAL)
Pm (SUS)

Pm+P1+Q (Total)|

Al Bu
7] 99.5|
0] 0.0|
7] 99.5|
3| -3.3|
0| -29.6]
3| -33.0|
7| -4.7]|
4] -42.2]
1] -46.9]|
7] 49.7|
] 0.0|
7] 49.7|
4| -1.4|
9| -14.0]|
3| -15.4]|
3] -5.3|
3] -56.0]|
6| -61.3|
ol 0.0|
0| 0.0|
ol 0.0|
ol 0.0|
0| 0.0|
ol 0.0|
0| 0.0|
0| 0.0|
0| 0.0|
71 99.5|
71 99.5|
ol 96.2|
ol 66.5 |
9| 46.5|

Vessel Stress Summation Comparison (N./mm?2):

Type of |
Stress Int. |

Max.

S.I.

S.I. Allowable

Result

Pm (SUS) |
Pm (SUS+0CC) |
Pm+P1 (SUS) |
Pm+P1 (SUS+0CC) |
Pm+P1+Q (TOTAL)|

The Pm+PI+Q allowable above was based on the rules of ASME VIII-2 Part 4, 4.1.6.3 (a)&(b) or

per ASME VIII-2, 5.5.6.1(1)&(2) Part 5 as applicable.

Passed
Passed
Passed
Passed
Passed

The Pm+PI+Q allowable was based on a temperature range cycling from ambient to design temperature.

Bolting Size Requirement for Leg Baseplates :
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Leg Check, (Operating Case): Step: 23 8:58am Dec 21,2024
Baseplate Material SA-516 70
Baseplate Allowable Stress SBA 137.90 N./mm?2
Baseplate Length B 400.0000 mm.
Baseplate Width D 400.0000 mm.
Baseplate Thickness BTHK 40.0000 mm.
Leg Dimension Along Baseplate Length d 199.9996 mm.
Leg Dimension Along Baseplate Width b 199.9996 mm.
Dist. from the Leg Edge to Bolt Hole Center z 50.0000 mm.
Bolt Material SA-307 B
Bolt Allowable Tensile Stress STBA 48.26 N./mm2
Bolt Allowable Shear Stress SBShear 28.96 N./mm2
Anchor Bolt Nominal Diameter BOD 30.0000 mm.
Number of Anchor Bolts in Tension per Leg NB 3
Total Number of Anchors Bolt per Leg NBT 6
Bolt Corrosion Allowance bca 0.0000 mm.
Ultimate 28-day Concrete Strength FCPRIME 20.685 N./mm?2

Leg Baseplate and Bolting Analysis, including Moments

Shear Stress in a Single Bolt [taub]:

= Shear Force/( Bolt Area * Number of Bolts )
2437/( 5.03 * 24 )
2.0 N./mm2. Must be less than 29.0 N./mm2.

I-Beam Leg

Base Plate Available Area [AA]:
=B *D

400 * 400

1600.000 cm?2

Clearance Between The Bolt And The Leg Edge [BCL]:
=2z - BOD / 2

50 - 30/2

35.000 mm.

Moment at Baseplate [MOMENT]:
Vleg * Lleg

900.9 * 1290

= 1162.162 Kg.m.

Axial Load on the baseplate [P]:
= 998.507 Kgf, based on governing load combination.

Eccentricity [e]:
= MOMENT * Conv_Factor / P
= 1162 * 9807/998.5
1163.877 mm., > D/6 [Plate Uplift Condition]

Clearance [a]:

= (b - d)/2
(400 - 200 )/2
100.000 mm.

Modular Ratio of Steel/Concrete [n]:
= ES/EC

203402/21526

9.449

Dimension [FI:
=0.5*d+ z
= 0.5 * 200 + 50



PV Elite 26 SP1 Licensee:
FileName : N2 Receiver R2

Leg Check, (Operating Case):

150.000 mm.

Dimension [K1]:

3(e - 0.5 * D)
3(1164 - 0.5 * 400 )
2891.631 mm.

Value [K2]:

6 * n* Ast/B(F + e)

Coes S.r.1l.

Step: 23 8:58am Dec 21,2024

6 * 9.449 * 15.09/400 (150 + 1164 )

2809.905 cm?

Distance [K3]:

-K2( 0.5 * D + F )
-2810 ( 0.5 * 400 + 150 )
-983466.062 mm3

Solving For The Effective Bearing Length Using lteration [Y]:
D Y3 + KL *Y2 +K2*Y+K3 =20
$: Y3 + 2892 * Y2 + 2810 * Y - 983466 = 0

139.641 mm.

Term [NUM]:

D/2 - Y/3 - e

400/2 - 139.6/3 - 1164

-1010.424 mm.

Term [DENOM]:

D/2 - Y/3 + F

400/2 - 139.6/3 + 150

303.453 mm.

Total Bolt Tension Force [T]:

- P * NUM/DENOM
- 998.5 * -1010/303.5
3324.785 Kgf

Overturning Moment Due To Bolt In Tension [Mt]:

T(0.5 *D + F - Y)

3325 (0.5 * 400 + 150 - 139.6 )

699.411 Kg.m.

Bearing Pressure [FC]:

2(P + T)/(Y * B)

2(998.5 + 3325 )/(139.6 * 400 )
15.18 barg [ <= FCPRIME ( 206.84)]

Equivalent Bearing Pressure [f1]:

FC(Y - a)/Y
15.18 (139.6 - 100 )/139.6

4.309 barg

Overturning Moment Due To Bearing Pressure [Mc]:

(a2 *B/6 ) * (fl+2*FC)

( 1002 * 400/6 ) * ( 4.309 + 2 * 15.18 )

235.702 Kg.m.

The Baseplate Required Thickness [TREQ]:
sqrt( 6 * max( Mt, Mc ) / ( B * 1.5 * SBA ) )
sqrt( 6 * 699.4/( 400 * 206.9 ) )

22.302 mm.

Required bolt area per D. Moss [ABREQM]:

T/STBA
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3325/48.26
6.7555 cm? [ < Ast ( 15.09) --> PASSED ]

Distance from Top of Legs to Vessel CG [CD_DIST]:
= 862 mm.

Total Overturning Moment at Baseplate [Mbb]:

= ( Mleg / max( CD_DIST, minDist ) ) * ( CD_DIST + Lleg )
( 2802/max( 862, 38.1 ) ) * ( 862 + 1290 )
= 6996.444 Kg.m.

Required Total Bolt Area per Leg per H. Bednar [ABREQB]:

= (1/( Nleg * STBA ) ) * ( ( 4 * Mbb/( Rn * 2 ) ) - W)
(1/( 4 *48.26 )) * ( ( 4 * 6996/( 2220 ) ) - 3994 )
= 4.3747 cm?

Available Total Bolt Corr. Area per Leg [ABAVL]:
= As * NBT
5.03 * 6
= 30.1779 cm? [ > ABREQB ( 4.37) --> PASSED]

Baseplate & Bolting Summary of Results: (mm., cm?)
Actual Required Pass/Fail

Baseplate Thickness 40.000 22.302 Pass
Bolt Root Area (Bednar) 30.18 4.37 Pass
Bolt Root Area (D. Moss) 15.09 6.76 Pass

The required thickness calculation is performed based on:
* Strong axis orientation of the beam leg
* Even number of bolts installed only on the B dimension sides
Review notes about nozzle loadings and supports in the Warnings report.

PV Elite is a trademark of Hexagon AB, 2024, All rights reserved.
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Leg Check, (Filled w/Water): Step: 24

RESULTS FOR LEGS : HydroTest Case Description: LEGS
Legs attached to: node 20
Section Properties : I Beam HE200B

European Structural Steel Data

Overall Leg Length 1290.000
Effective Leg Length Leglen 1090.000
Distance Leg Up Side of Vessel 350.000
Number of Legs Nleg 4
Cross Sectional Area for HE200B Aleg 78.100
Section Inertia ( strong axis ) 5695.972
Section Inertia ( weak axis ) 2002.990
Section Modulus ( strong axis ) 570002.312
Section Modulus ( weak axis ) 200000.812
Radius of Gyration ( strong axis ) 85.400
Radius of Gyration ( weak axis ) 50.700
Leg Orientation - Weak Axis

Overturning Moment at top of Legs 558.3
Total Weight Load at top of Legs W  15007.6
Total Shear force at top of Legs 460.2
Additional force in Leg due to Bracing Fadd 0.0
Occasional Load Factor Occfac 1.000
Effective Leg End Condition Factor k 1.000

Note: The Legs are Not Cross Braced

The Leg Shear Force includes Wind, Seismic, and Applied Load Effects.

Pad Width along Circumference C11P  300.000
Pad Length along Vessel Axis C22P  350.000
Pad Thickness Tpad 15.000

Maximum Shear at top of one Leg [Vleg]:

8:58am Dec 21,2024

mm.
mm.
mm.

cm?

cm*
mm3

mm.
mm.

Kg.m.
Kgf
Kgf
Kgf

mm.
mm.
mm.

= ( max( Wind, Seismic, Blast ) + applied forces )( Imax / Itot )

( 460.2 )( 5696/15407 )
170.13 Kgf

Axial Compression, Leg furthest from the Neutral Axis [Sma]:
= W/Nleg + (Mleg/(Nlegm*Rn))/Aleg

147172/4 + (5474738/( 2 * 1110 ))/7810

5.03 N./mm2

Axial Compression, Leg closest to the Neutral Axis [Sva]:
= (W / Nleg ) / Aleg

( 15008/4 )/78.1

4.71 N./mm?2

Allowable Compressive Stress for the Selected Leg (KL/r < Cc ) [Sa]:

= 141.47 N./mm?2

Bending at the Bottom of the Leg closest to the N.A. [S]:
= ( Vleg * Leglen / Smdwa )

( 170.1 * 1090/200001 )

9.09 N./mm2

Occfac( 1-(k1l/r)2/(2*Cc?))Fy/( 5/3+3(K1/r)/(8*Cc)-(K1/r3)/(8*Cc?)
1(1-(21.5)2/(2%127.22))248.2/(5/3+3(21.5)/(8*127.2)-(21.53)/(8*127.23)
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Leg Check, (Filled w/Water):

Allowable Bending Stress[Sb]:

= ( 0.6 * Fy * Occfac )
(0.6 * 248.2 * 1)
148.93 N./mm?

AISC Unity Check [Sc]( mustbe <=toland >0):

(Sma/Sa)+(0.85*S)/((1-Sma/Spex)*Sb)

= 0.0875

WRC 107 Stress Analysis for Leg to Shell Junction, Test Condition

Rectangular Attachment Parameter
Rectangular Attachment Parameter

C11
C22

(5.027/141.5 )+( ©.85 *9.093 )/(( 1 -5.027/2266 ) *148.9 )

8:58am Dec 21,2024

200.000 mm.
330.950 mm.

Input Echo, WRC107/537 Item 1, Description: LEGS

Diameter Basis for Vessel
Cylindrical or Spherical Vessel
Internal Corrosion Allowance
Vessel Diameter

Vessel Thickness

Design Temperature

Vessel Material

Vessel UNS Number

Vessel Cold S.I. Allowable
Vessel Hot S.I. Allowable

Attachment Type
Parameter C1l1
Parameter C22

Thickness of Reinforcing Pad
Pad Parameter C11P
Pad Parameter C22P

Design Internal Pressure
Include Pressure Thrust

Vessel Centerline Direction Cosine
Vessel Centerline Direction Cosine
Vessel Centerline Direction Cosine
Nozzle Centerline Direction Cosine
Nozzle Centerline Direction Cosine
Nozzle Centerline Direction Cosine

Global Force (SUS)
Global Force (SUS)
Global Force (SUS)
Global Moment (SUS)
Global Moment (SUS)
Global Moment (SUS)

Internal Pressure (SUS)
Include Pressure Thrust

Global Force (0OCC)
Global Force (0OCC)
Global Force (0CC)
Global Moment (0OCC)
Global Moment (0OCC)

Vbasis
Cylsph
Cas

Dv

Tv

T1

Smc
Smh

Type
Cc11
c22

Tpad
Cllp
C22p

Dp

Fx

Fy
Fz
Mx

Mz

Fx

Fz
Mx

My

ID

Cylindrical
0.0000

1970.
14.

300
850

80.0

SA-516 70
Ko2700
179.27
179.27

mm.
mm.
mm.

C

N./mm2
N./mm2

Rectangular
200.00
330.95

15

12.

OCO0OFrRrRORFRO®

.000
300.
350.

000
000

000
No

mm.
mm.

mm.
mm.
mm.

barg

Kgf
Kgf
Kgf
Kg.m.
Kg.m.
Kg.m.

barg

Kgf
Kgf
Kgf
Kg.m.
Kg.m.
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Leg Check, (Filled w/Water): Step: 24 8:58am Dec 21,2024
Global Moment (OCC) Mz 120.4 Kg.m.

Occasional Internal Pressure (0CC) Pvar 5.47 barg

Use Interactive Control No

WRC107 Version Version March 1979

Include Pressure Stress Indices per Div. 2 No

Compute Pressure Stress per WRC-368 No

Local Loads applied at end of Nozzle/Attachment No

WRC Bulletin 537 provides equations for the dimensionless curves found in bulletin 107. As noted
in the foreword to bulletin 537, "537 is equivalent to WRC 107". Where 107 is printed in the
results below, "537" can be interchanged with "107".

WRC 107/537 has dimensional limitations that can be found in the bulletin's Foreword
and which can also be inferred by review of the non-dimensional curve limits.

WRC 107 Stress Calculation for SUStained loads:

Radial Load P 0.0 Kgf
Circumferential Shear \'/e 0.0 Kgf
Longitudinal Shear VL 3751.9 Kgf
Circumferential Moment MC 0.0 Kg.m.
Longitudinal Moment ML -412.7 Kg.m.
Torsional Moment MT 0.0 Kg.m.
Dimensionless Parameters used : Gamma = 33.50

Dimensionless Loads for Cylindrical Shells at Attachment Junction:

Curves read for 1979 Beta Figure Value Location
N(PHI) / ( P/Rm ) 0.161  4C 5.213  (A,B)
N(PHI) / ( P/Rm ) 0.161  3C 3.917 (C,D)
M(PHI) / ( P ) 0.120 2C1 0.079  (A,B)
M(PHI) / ( P ) 0.120 1C 0.112  (C,D)
N(PHI) / ( MC/(Rm**2 * Beta) ) 0.118 3A 1.080 (A,B,C,D)
M(PHI) / ( MC/(Rm * Beta) ) ©.129 1A 0.092 (A,B,C,D)
N(PHI) / ( ML/(Rm**2 * Beta) ) ©0.140 3B 3.677 (A,B,C,D)
M(PHI) / ( ML/(Rm * Beta) ) ©.135 1B 0.040 (A,B,C,D)
N(x) / ( P/Rm ) 0.142  3C 4.317 (A,B)
N(x) / ( P/Rm ) 0.142 4C 5.495  (C,D)
M(x) / (P) 0.146 1C1 0.100  (A,B)
M(x) / (P) 0.146 2C 0.063  (C,D)



PV Elite 26 SP1
FileName

Licensee:
N2 Receiver R2

Leg Check, (Filled w/Water):

N(x) / ( MC/(Rm**2
M(x) / ( MC/(Rm
N(x) / ( ML/(Rm**2
M(x) / ( ML/(Rm

*
*
*
*

Beta)
Beta)
Beta)
Beta)

)
)
)
)

8:58am Dec 21,2024

Coes S.r.1l.
Step

0.118 4A

0.155 2A

0.140 4B

0.153 2B

Stress Concentration Factors: Kn = 1.00, Kb =1.00

24

1.611
0.045
1.165
0.057

Stresses in the Vessel at the Attachment Junction (N./mm?2)

Type of |
Stress Load |

(A,B,C,D)
(A,B,C,D)
(A,B,C,D)
(A,B,C,D)

Stress Intensity Values at

|

|

|
Long. Bend. MC |
Long. Memb. ML |
Long. Bend. ML |
|

|

Shear VC
Shear VL
Shear MT

Tot. Shear

Dimensionless Parameters used :

Gamma

= 66.84

Dimensionless Loads for Cylindrical Shells at Pad Edge:

Beta

Figure

N(PHI) / ( P/Rm )
N(PHI) / ( P/Rm )
M(PHI) / ( P )
M(PHI) / ( P )
N(PHI) / ( MC/(Rm**2
M(PHI) / ( MC/(Rm
N(PHI) / ( ML/(Rm**2
M(PHI) / ( ML/(Rm
N(x) / ( P/Rm )
N(x) / ( P/Rm)
M(x) / (P)

M(x) / (P)

N(x) / ( MC/(Rm**2
M(x) / ( MC/(Rm
N(x) / ( ML/(Rm**2
M(x) / ( ML/(Rm

Beta)
Beta)
Beta)
Beta)

Beta)
Beta)
Beta)
Beta)

~— N

~— N

OO0

.169
.169
.171
.171
.159
.193
.167
.177

[OIORORO R R R

4ac
3C
2C1
1c !
3A
1A
3B
1B

3C
4c
1Cc1
2C !
4A
2A
4B
2B

OO ONOO VI
a
Ul
vl

.555
.000
064
.036
114
030
.697
.028

ONOUIO® VWU

(A,B,C,D)
(A,B,C,D)
(A,B,C,D)
(A,B,C,D)

(A,B)
(C,D)
(A,B)
(C,D)
(A,B,C,D)
(A,B,C,D)
(A,B,C,D)
(A,B,C,D)
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PV Elite 26 SP1 Licensee: Coes S.r.l.
FileName : N2 Receiver R2

Leg Check, (Filled w/Water): Step: 24 8:58am Dec 21,2024

Note - The ! mark next to the figure name denotes curve value exceeded.

Stress Concentration Factors: Kn = 1.00, Kb =1.00
Stresses in the Vessel at the Edge of Reinforcing Pad (N./mm?2)

| Stress Intensity Values at

(ORI

OO0

Type of |
Stress Load | Au Al Bu B1 Cu
Circ. Memb. P | 0.0] 0.0] 0.0| 0.0| 0.0]
Circ. Bend. P | 0.0| 0.0| 0.9| 0.0] 0.0|
Circ. Memb. MC | 0.0] 0.0] 0.0] 0.0| 0.0]
Circ. Memb. MC | 0.0] 0.0] 0.0| 0.0| 0.0]
Circ. Memb. ML | 9.7| 9.7| -9.7| -9.7] 0.0|
Circ. Bend. ML | 15.2] -15.2| -15.2| 15.2] 0.0]|
|
Tot. Circ. Str.| 24.9]| -5.4| -24.9] 5.4 0.0|
Long. Memb. P | 0.0]| 0.0]| 0.0| 0.0]| 0.0]
Long. Bend. P | 0.0]| 0.0]| 0.0]| 0.0]| 0.0]
Long. Memb. MC | 0.0]| 0.0] 0.0| 0.0]| 0.0]|
Long. Bend. MC | 0.0]| 0.0]| 0.0| 0.0]| 0.0]|
Long. Memb. ML | 4.2| 4.2| -4.2] -4.2] 0.0]
Long. Bend. ML | 17.7| -17.7]| -17.7] 17.7] 0.0]|
I
Tot. Long. Str.| 21.9]| -13.6] -21.9] 13.6| 0.0|
Shear VC | 0 0| 0 0| 0.0| 0 0| 0 0|
Shear VL | 0.0]| 0.0]| 0.0| 0.0]| -3.5]|
Shear MT | 0.0]| 0.0]| 0.0| 0.0]| 0.0]|
I
Tot. Shear| 0.0| 0.0| 0.0| 0.0| -3.5]
Str. Int. | 24.9]| 13.6| 24.9| 13.6]| 7.1]
WRC 107 Stress Calculation for OCCasional loads:
Radial Load P 170.1 Kgf
Circumferential Shear \'/e 0.0 Kgf
Longitudinal Shear VL 251.5 Kgf
Circumferential Moment MC 0.0 Kg.m.
Longitudinal Moment ML -120.4 Kg.m.
Torsional Moment MT 0.0 Kg.m.
Dimensionless Parameters used : Gamma = 33.50
Stress Concentration Factors: Kn = 1.00, Kb =1.00
Stresses in the Vessel at the Attachment Junction (N./mm?)
| Stress Intensity Values at
Type of |
Stress Load | Au Al Bu B1 Cu
Circ. Memb. P | -0.3| -0.3| -0.3| -0.3| -0.2|
Circ. Bend. P | -0.9]| 0.9] -0.9]| 0.9] -1.3]|
Circ. Memb. MC | 0.0| 0.0] 0.0| 0.0| 0.0]
Circ. Memb. MC | 0.0| 0.0] 0.0| 0.0| 0.0]
Circ. Memb. ML | 0.9] 0.9] -0.9| -0.9 0.0]
Circ. Bend. ML | 2.4| -2.4| -2.4] 2.4| 0.0|
I
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FileName
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8:58am Dec 21,2024

24

Step:

(Filled w/Water):

Leg Check,

2.1] -0.9| -4.5] 2.1] -1.5] 1.0] -1.5] 1.0]

Str. |

Tot. Circ.
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2.0|

Long. Str.

Tot.
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2.1]

Int.

Str.

66.84

Gamma

Dimensionless Parameters used
Stress Concentration Factors: Kn = 1.00,

Kb =1.00

Stresses in the Vessel at the Edge of Reinforcing Pad (N./mm?2)

Stress Intensity Values at

Type of

Load | Au Al Bu Bl Cu cl Du

Stress

CNO® OO ®
OCMOOO®®
1 1

CNe OO ®
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1
CNOO®®
SECECECES)
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4.7] -1.0| -9.9| 2.2] -3.8| 2.6| -3.8|

Tot. Circ.

OO e O NN
ON®® - In
1 1
oo e NN
ON®®HIn
1

oo oeoANN
ONO®® ™ In
LI

QU Jd
a0z ==
OT OT OT
EC EC E C
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-1.7] -9.9| 6.2] -2.7| 0.6| -2.7|

2.9]

Long. Str.

Tot.

0.0| -0.2| -0.2| 0.2]

0.0]

Shear VC
Shear VL
Shear MT
Tot. Shear

1.7] 9.9| 6.2] 3.8]| 2.6| 3.8 2.6|

4.7]

Int.

Str.

WRC 107/537 Stress Summations:

Vessel Stress Summation at Attachment Junction (N./mm2)

Stress Intensity Values at

Type of

Load Au Al Bu Bl Cu Ccl Du

Stress



PV Elite 26 SP1 Licensee: Coes S.r.l.
FileName : N2 Receiver R2 = -—---—--—--————-———mmmmmmmmm -
Leg Check, (Filled w/Water): Step: 24 8:58am Dec 21,2024

Circ. Pm (SUS) | 39.0]| 40.2| 39.0| 40.2| 39.0| 40.2| 39.0| 40.2|
Circ. Pm (0CC) | 17.8]| 18.3] 17.8| 18.3] 17.8| 18.3] 17.8] 18.3]
Circ. Pm(TOTAL) | 56.8] 58.6| 56.8| 58.6 | 56.8| 58.6| 56.8| 58.6|
Circ. P1 (Sus) | 3.1 3.1 -3.1]| -3.1]| 0.90] 0.0| 0.0| 0.0|
Circ. P1 (ocC) | 0.6]| 0.6]| -1.2]| -1.2]| -0.2| -0.2]| -0.2]| -0.2]|
Circ. P1(TOTAL)| 3.7| 3.7| -4.3]| -4.3]| -0.2| -0.2]| -0.2]| -0.2|
Circ. Q (sSus) | 8.1| -8.1]| -8.1]| 8.1] 0.0] 0.0] 0.0]| 0.0]
Circ. Q (occ) | 1.5] -1.5]| -3.3]| 3.3 -1.3| 1.3 -1.3]| 1.3
Circ. Q (TOTAL)| 9.6 -9.6| -11.4| 11.4] -1.3| 1.3 -1.3| 1.3]
Long. Pm (SUS) | 19.5] 19.5| 19.5] 19.5] 19.5] 19.5| 19.5| 19.5]
Long. Pm (0CC) | 8.9| 8.9| 8.9| 8.9 8.9]| 8.9] 8.9 8.9]
Long. Pm(TOTAL) | 28.4]| 28.4| 28.4| 28.4]| 28.4] 28.4| 28.4| 28.4]
Long. P1 (SUS) | 1.3| 1.3] -1.3] -1.3| 0.0] 0.0| 0.0]| 0.0]
Long. P1 (0CC) | 0.1] 0.1] -0.6| -0.6| -0.3| -0.3| -0.3| -0.3]
Long. PI(TOTAL) | 1.4| 1.4] -1.9]| -1.9]| -0.3]| -0.3]| -0.3]| -0.3]
Long. Q (SUS) | 10.1] -10.1| -10.1| 10.1] 0.90] 0.0] 0.90] 0.0]
Long. Q (ocC) | 1.8] -1.8]| -4.1| 4.1| -0.7| 0.7] -0.7| 0.7|
Long. Q (TOTAL)| 11.9] -11.9]| -14.2| 14.2]| -0.7| 0.7] -0.7| 0.7]
Shear Pm (SUS) | 0.0] 0.0| 0.0] 0.0] 0.0] 0.0| 0.0| 0.0|
Shear Pm (0CC) | 0.0] 0.0| 0.0] 0.0] 0.0] 0.0| 0.0| 0.0|
Shear Pm(TOTAL) | 0.0] 0.0| 0.0] 0.0] 0.0] 0.0] 0.0| 0.0|
Shear P1 (SUS) | 0.0] 0.0| 0.90] 0.0] -1.9]| -1.9| 1.9] 1.9]
Shear P1 (0CC) | 0.0] 0.0| 0.90] 0.0] -0.1]| -0.1]| 0.1] 0.1]
Shear P1(TOTAL) | 0.0] 0.9] 0.0| 0.0] -2.0| -2.0| 2.0| 2.0|
Shear Q (SUS) | 0.0] 0.0| 0.0| 0.0] 0.0] 0.0] 0.0| 0.0]
Shear Q (0cCC) | 0.0] 0.9] 0.0| 0.0] 0.0] 0.0] 0.0| 0.0|
Shear Q (TOTAL) | 0.0] 0.9] 0.0| 0.0] 0.0] 0.0| 0.0| 0.0|
Pm (SUS) | 39.0| 40.2| 39.0| 40.2| 39.0| 40.2| 39.0| 40.2|
Pm (SUS+0CC) | 56.8] 58.6]| 56.8| 58.6| 56.8| 58.6| 56.8]| 58.6|
Pm+P1 (SUS) | 42.1| 43.3| 35.9| 37.1] 39.2| 40.4| 39.2| 40.4|
Pm+P1 (SUS+0CC) | 60.5] 62.3] 52.5| 54.3| 56.7| 58.5| 56.7] 58.5|
Pm+P1+Q (Total) | 70.1]| 52.7]| 41.1| 65.6| 55.5| 59.7]| 55.5]| 59.7]|

Vessel Stress Summation Comparison (N./mm?2):

Type of | Max. S.I. S.I. Allowable | Result [
Stress Int. | | |
Pm (SUS) | 40.22 179.27 | Passed |
Pm (SUS+0CC) | 58.56 215.12 | Passed |
Pm+P1 (SUS) | 43.32 268.90 | Passed [
Pm+P1 (SUS+OCC) | 62.28 322.69 | Passed |
Pm+P1+Q (TOTAL)| 70.12 537.81 | Passed |

The Pm+PI+Q allowable above was based on the rules of ASME VIII-2 Part 4, 4.1.6.3 (a)&(b) or
per ASME VIII-2, 5.5.6.1(1)&(2) Part 5 as applicable.

The Pm+PI+Q allowable was based on a temperature range cycling from ambient to design temperature.

WRC 107/537 Stress Summations:

Vessel Stress Summation at Reinforcing Pad Edge (N./mm?2)
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PV Elite 26 SP1
N2 Receiver R2
(Filled w/Water):

FileName
Leg Check,

Type of |
Stress

Licensee:

Coes S.r.1l.

. Pm (SuUs) |
. Pm (occ) |
. Pm(TOTAL) |
. P1 (sus) |
. P1 (occ) |
. P1(TOTAL) |
. Q (Sus) |
Circ. Q (0cC) |
. Q (TOTAL)|

. Pm (SUS) |
. Pm (occ) |
. Pm(TOTAL) |
. P1 (sus) |
. P1 (occ) |
. P1(TOTAL)|
Long. Q (SuUS) |
Long. Q (ocC) |
. Q (TOTAL)|

Pm (SUS)
Pm (0CC)
Pm(TOTAL)
P1 (SUS)
P1 (0OCC)
P1(TOTAL)
Shear Q (SUS)
Shear Q (0CC)
Shear Q (TOTAL)
Pm (SUS)

Shear

80.

80.

Pm+P1+Q (Total)|

Al Bu
2| 79.0|
6| 36.0|
8| 115.1|
7| -9.7|
8| -3.8|
6| -13.6]
2| -15.2]|
8| -6.0|
o] -21.2]
5] 39.5]|
0| 18.0|
5] 57.5]
2| -4.2|
6| -1.8|
71 -6.0|
7] -17.7]
3| -8.1|
] -25.8]
ol 0.0|
ol 0.90]
ol 0.0|
0| 0.0]
ol 0.90]
0| 0.0|
ol 0.0|
ol 0.0|
ol 0.0|
2| 79.0|
8| 115.1|
9| 69.3|
4] 101.5|
4| 80.3|

Vessel Stress Summation Comparison (N./mm?2):

Type of |
Stress Int. |

Max. S.I.

S.I. Allowable

Pm (SUS) |
Pm (SUs+0CC) |
Pm+P1 (SUS) |
Pm+P1 (SUS+0CC) |
Pm+P1+Q (TOTAL)|

The Pm+PI+Q allowable above was based on the rules of ASME VIII-2 Part 4, 4.1.6.3 (a)&(b) or

per ASME VIII-2, 5.5.6.1(1)&(2) Part 5 as applicable.

Bl Cu
80.2| 79.0)|
36.6| 36.0|

116.8| 115.1]
-9.7| 0.0|
-3.8| -0.6|

-13.6| -0.6|
15.2| 0.0|

6.0| -3.2|
21.2] -3.2|
39.5]| 39.5]
18.0)| 18.0|
57.5] 57.5|
-4.2]| 0.0|
-1.8| -1.0|
-6.0| -1.0|
17.7] 0.0|
8.1| -1.7|
25.8] -1.7|
0.9] 0.0|
0.0 0.0|
0.0 0.0|
0.0] -3.5]
0.0]| -0.2]|
0.0 -3.8|
0.0| 0.0|
0.9] 0.0|
0.9 0.0|
80.2| 79.0|
116.8| 115.1|
70.5| 79.3|
103.3] 114.7|
124.5]| 111.5|

| Result
|

| Passed
| Passed
| Passed
| Passed
| Passed

The Pm+PI+Q allowable was based on a temperature range cycling from ambient to design temperature.

Bolting Size Requirement for Leg Baseplates :

Baseplate Material

Baseplate Allowable Stress

SBA

SA-516 70
137.90 N./mm?2
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PV Elite 26 SP1 Licensee: Coes S.r.l.
FileName : N2 Receiver R2 = -—---—--—--————-———mmmmmmmmm -

Leg Check, (Filled w/Water): Step: 24 8:58am Dec 21,2024
Baseplate Length B 400.0000 mm.
Baseplate Width D 400.0000 mm.
Baseplate Thickness BTHK 40.0000 mm.
Leg Dimension Along Baseplate Length d 199.9996 mm.
Leg Dimension Along Baseplate Width b  199.9996 mm.
Dist. from the Leg Edge to Bolt Hole Center z 50.0000 mm.
Bolt Material SA-307 B
Bolt Allowable Tensile Stress STBA 48.26 N./mm2
Bolt Allowable Shear Stress SBShear 28.96 N./mm?2
Anchor Bolt Nominal Diameter BOD 30.0000 mm.
Number of Anchor Bolts in Tension per Leg NB 3
Total Number of Anchors Bolt per Leg NBT 6
Bolt Corrosion Allowance bca 0.0000 mm.
Ultimate 28-day Concrete Strength FCPRIME 20.685 N./mm?2

Leg Baseplate and Bolting Analysis, including Moments

Shear Stress in a Single Bolt [taub]:

= Shear Force/( Bolt Area * Number of Bolts )
2437/( 5.03 * 24 )
2.0 N./mm2. Must be less than 29.0 N./mm2.

|I-Beam Leg

Base Plate Available Area [AA]:
=B *D

400 * 400

1600.000 cm?2

Clearance Between The Bolt And The Leg Edge [BCL]:
=2z - BOD / 2

50 - 30/2

35.000 mm.

Moment at Baseplate [MOMENT]:
= Vleg * Lleg

170.1 * 1290

219.470 Kg.m.

Axial Load on the baseplate [P]:
= 998.507 Kgf, based on governing load combination.

Eccentricity [e]:
= MOMENT * Conv_Factor / P
219.5 * 9807/998.5
219.794 mm., > D/6 [Plate Uplift Condition]

Clearance [a]:

= (D - d)/2
(400 - 200 )/2
100.000 mm.

Modular Ratio of Steel/Concrete [n]:
= ES/EC

203402/21526

9.449

Dimension [F]:
=0.5*d+ z
0.5 * 200 + 50

150.000 mm.

Dimension [K1]:



PV Elite 26 SP1 Licensee: Coes S.r.l.

FileName : N2 Receiver R2 = ---—--—--—--——-——-—-——-

Leg Check, (Filled w/Water): Step: 24

3(e - 0.5 * D)
3(219.8 - 0.5 * 400 )
59.383 mm.

Value [K2]:

=6 *n * Ast/B(F + e)
6 * 9.449 * 15.09/400 (150 + 219.8 )
790.855 cm?

Distance [K3]:

= -K2( 0.5 * D + F )
-790.9 ( 9.5 * 400 + 150 )
= -276799.062 mm3

Solving For The Effective Bearing Length Using lteration [Y]:
Y3 + KL *Y2 +K2*Y+K3 =20
: Y® + 59.38 * Y2 + 790.9 * Y - 276799 = @
= 206.547 mm.

Term [NUM]:

=D/2 -Y/3 - e
400/2 - 206.5/3 - 219.8
= -88.643 mm.

Term [DENOM]:
=D/2 - Y/3 +F

400/2 - 206.5/3 + 150

281.151 mm.

Total Bolt Tension Force [T]:

= - P * NUM/DENOM
- 998.5 * -88.64/281.2
= 314.817 Kgf

Overturning Moment Due To Bolt In Tension [Mt]:
=T(0.5 *D + F - Y)

314.8 (0.5 * 400 + 150 - 206.5 )

45.162 Kg.m.

Bearing Pressure [FC]:

2(P + T)/(Y * B)

2(998.5 + 314.8 )/(206.5 * 400 )
3.12 barg [ <= FCPRIME ( 206.84)]

Equivalent Bearing Pressure [f1]:

= FC(Y - a)/Y
3.118 (206.5 - 100 )/206.5
1.608 barg

Overturning Moment Due To Bearing Pressure [Mc]:

= (a2 *B/6)* (fl+2*FC)
( 1002 * 400/6 ) * ( 1.608 + 2 * 3,118 )
53.324 Kg.m.

The Baseplate Required Thickness [TREQ]:

= sqrt( 6 * max( Mt, Mc ) / ( B * 1.5 * SBA ) )
sqrt( 6 * 53.32/( 400 * 206.9 ) )
6.158 mm.

Required bolt area per D. Moss [ABREQM]:
= T/STBA
314.8/48.26
0.6397 cm? [ < Ast ( 15.09) --> PASSED ]

8:58am Dec 21,2024
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PV Elite 26 SP1 Licensee: Coes S.r.l.
FileName : N2 Receiver R2 = -—---—--—--————-———mmmmmmmmm -
Leg Check, (Filled w/Water): Step: 24 8:58am Dec 21,2024

Distance from Top of Legs to Vessel CG [CD_DIST]:
= 1088 mm.

Total Overturning Moment at Baseplate [Mbb]:

= ( Mleg / max( CD_DIST, minDist ) ) * ( CD_DIST + Lleg )
( 558.3/max( 1088, 38.1 ) ) * ( 1088 + 1290 )
1220.087 Kg.m.

Required Total Bolt Area per Leg per H. Bednar [ABREQB]:

= (1/( Nleg * STBA ) ) * ( ( 4 * Mbb/( Rn * 2 ) ) - W)
(1/( 4 * 48.26 )) * ( (4 * 1220/( 2220 ) ) - 3994 )
= -0.9122 cm? --> (No tension in bolts)

Baseplate & Bolting Summary of Results: (mm., cm?)
Actual Required  Pass/Fail

Baseplate Thickness 40.000 6.158 Pass
Bolt Root Area (D. Moss) 15.09 0.64 Pass

The required thickness calculation is performed based on:
* Strong axis orientation of the beam leg
* Even number of bolts installed only on the B dimension sides

Review notes about nozzle loadings and supports in the Warnings report.

PV Elite is a trademark of Hexagon AB, 2024, All rights reserved.

79



PV Elite 26 SP1 Licensee: Coes S.r.l.

FileName : N2 Receiver R2 = -—---—--—--—--—-—-——-—————

Nozzle Calcs.: Drain Nozl: 13
Input, Nozzle Desc: Drain From: 10

Pressure for Reinforcement Calculations P 12.500
Temperature for Internal Pressure Temp 80
Parent Material [Impact Tested] SA-516 70
Parent Allowable Stress at Temperature Sv 137.90
Parent Allowable Stress At Ambient Sva 137.90
Inside Diameter of Elliptical Head D 1975.00
Aspect Ratio of Elliptical Head Ar 2.00
Head Finished (Minimum) Thickness t 12.5000
Head Internal Corrosion Allowance C 3.0000
Head External Corrosion Allowance co 0.0000
Distance from Head Centerline L1 0.0000
User Entered Minimum Design Metal Temperature -29.00

Type of Element Connected to the Parent : Nozzle

Material [Impact Tested] SA-333 6
Material UNS Number Ke3e06
Material Specification/Type Smls. & wld. pipe
Allowable Stress at Temperature Sn 117.90
Allowable Stress At Ambient Sna 117.90
Diameter Basis (for tr calc only) Inside
Layout Angle 0.00
Diameter 1.0000
Size and Thickness Basis Nominal
Nominal Thickness XXS
Flange Material SA-350 LF2
Flange Type Weld Neck Flange
Corrosion Allowance can 3.0000
Joint Efficiency of Shell Seam at Nozzle El 1.00
Joint Efficiency of Nozzle Neck En 1.00
Outside Projection ho 100.0000
Weld leg size between Nozzle and Pad/Shell Wo 10.0000
Groove weld depth between Nozzle and Vessel Wgnv 12.5000
Inside Projection h 0.0000
Weld leg size, Inside Element to Shell Wi 0.0000
Flange Class 150
Flange Grade GR 1.1

The Pressure Design option was Design Pressure + static head.

- = 9.1 mm.

125 mm.

8:58am Dec 21,2024

barg

N./mm2
N./mm2

mm.
mm.
mm.
mm.

mm.

°C

N./mm2
N./mm2

deg
in.

mm.

mm.
mm.
mm.
mm.
mm.
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PV Elite 26 SP1 Licensee: Coes S.r.l.
FileName : N2 Receiver R2 = -—---—--—--————-———mmmmmmmmm -
Nozzle Calcs.: Drain Nozl: 13 8:58am Dec 21,2024

Reinforcement CALCULATION, Description: Drain
ASME Code, Section VIII, Div. 1, UG-37 to UG-45

Actual Inside Diameter Used in Calculation 0.599 in.
Actual Thickness Used in Calculation 0.358 in.

Nozzle input data check completed without errors.

Reqd thk per UG-37(a) of Elliptical Head, tr [Int. Press]

= P*D*K1/(2*Sv*E-0.2*P) per Appendix 1-4(c)
12.5*1981*%0.897/(2*137.9*%1-0.2*12.5)
8.0651 mm.

Reqd thk per App. 1 of Nozzle Wall, trn [Int. Press]

= R( exp([P/(Sn*E)] - 1 ) per Appendix 1-2 (a)(1)
10.61(exp([12.5/(117.9%1]-1)
= 0.1131 mm.

UG-40, Limits of Reinforcement: [Internal Pressure]

Parallel to Vessel Wall (Diameter Limit) D1 52.4010 mm.
Parallel to Vessel Wall Rn+tn+t 26.2005 mm.
Normal to Vessel Wall (Thickness Limit), no pad Tlnp 15.2330 mm.

Taking a UG-36(c)(3)(a) exemption for nozzle: Drain.

This calculation is valid for nozzles that meet all the requirements of
paragraph UG-36. Please check the Code carefully, especially for nozzles
that are not isolated or do not meet Code spacing requirements. To force
the computation of areas for small nozzles go to Tools->Configuration

and check the box to force the UG-37 small nozzle area calculation.

UG-45 Minimum Nozzle Neck Thickness Requirement: [Int. Press.]

Wall Thickness for Internal/External pressures ta = 3.1131 mm.
Wall Thickness per UGl6(b), trléb = 5.5000 mm.
Wall Thickness, shell/head, internal pressure trbl = 11.9510 mm.
Wall Thickness tbl = max(trbl, trléb) = 11.9510 mm.
Wall Thickness tb2 = max(trb2, trléb) = 5.5000 mm.
Wall Thickness per table UG-45 tb3 = 5.9464 mm.

Determine Nozzle Thickness candidate [tb]:
= min[ tb3, max( tbl,tb2) ]

min[ 5.946, max( 11.95, 5.5 ) ]

= 5.9464 mm.

Minimum Wall Thickness of Nozzle Necks [tUG-45]:
= max( ta, tb )

max( 3.113, 5.946 )

= 5.9464 mm.

Available Nozzle Neck Thickness = 0.875 * 9.093 = 7.957 mm. -> OK
Nozzle Junction Minimum Design Metal Temperature (MDMT) Calculations:

Nozzle Neck to Flange Weld (Impact tested)

Note:

This Material was specified as being an Impact Tested (Low Temperature) Material.
Impact Test Temperature provided per Specification -46 °C
Calculated Minimum Design Metal Temperature -104 °C

Nozzle-Shell/Head Weld for the Nozzle (Impact tested) :



PV Elite 26 SP1 Licensee: Coes S.r.1l.
FileName : N2 Receiver R2 = -—---—--—--————-———mmmmmmmmm -

Nozzle Calcs.: Drain Nozl: 13 8:58am Dec 21,2024
Note:

This Material was specified as being an Impact Tested (Low Temperature) Material.

Impact Test Temperature provided per Specification -46 °C

Calculated Minimum Design Metal Temperature -104 °C

Gov. MDMT of the nozzle to shell joint welded assembly : -104 °C

Flange MDMT including Temperature reduction per UCS-66.1:

MDMT of ASME B16.5/47 flange per Matl. Specification -46 °C
Flange MDMT with Temp reduction per UCS-66(1)(2) -66 °C

Where the Stress Reduction Ratio per UCS-66(i)(2) is :
Design Pressure/Ambient Rating = 12.50/19.60 = 0.638

Weld Size Calculations, Description: Drain

Intermediate Calc. for nozzle/shell Welds Tmin 6.0932 mm.
Results Per UW-16.1:

Required Thickness Actual Thickness
Nozzle Weld 4.2652 = 0.7 * tmin. 7.0700 = 0.7 * Wo mm.

Skipping the nozzle attachment weld strength calculations. Per UW-15(b)(2) the nozzles
exempted by UG-36(c)(3)(a) (small nozzles) do not require a weld strength check.

The Drop for this Nozzle is : 0.0781 mm.
The Cut Length for this Nozzle is, Drop + Ho + H + T : 112.5781 mm.

PV Elite is a trademark of Hexagon AB, 2024, All rights reserved.



PV Elite 26 SP1 Licensee: Coes S.r.l.

FileName : N2 Receiver R2 = -—---—--—--————-———mmmmmmmmm -

Nozzle Calcs.: PG Nozl:
Input, Nozzle Desc: PG From: 20
Pressure for Reinforcement Calculations P
Temperature for Internal Pressure Temp

Parent Material [Impact Tested]

Parent Allowable Stress at Temperature Sv
Parent Allowable Stress At Ambient Sva
Inside Diameter of Cylindrical Shell D
Shell Finished (Minimum) Thickness t
Shell Internal Corrosion Allowance C
Shell External Corrosion Allowance co
Distance from Bottom/Left Tangent

User Entered Minimum Design Metal Temperature
Type of Element Connected to the Parent : Nozzle
Material [Impact Tested]

Material UNS Number

Material Specification/Type

Allowable Stress at Temperature Sn
Allowable Stress At Ambient Sna
Diameter Basis (for tr calc only)

Layout Angle

Diameter

Size and Thickness Basis

Actual Thickness tn
Corrosion Allowance can
Joint Efficiency of Shell Seam at Nozzle E1
Joint Efficiency of Nozzle Neck En
Outside Projection ho

Weld leg size between Nozzle and Pad/Shell Wo
Groove weld depth between Nozzle and Vessel Wgnv
Inside Projection h
Weld leg size, Inside Element to Shell Wi

12.500
80

SA-516 70
137.90
137.90

1970.00
14.8500
3.0000
0.0000

360.00

-29.00

SA-350 LF2
Ke3011
Forgings
137.90
137.90

OQutside
75.00
1.5000

Actual
8.3820

3.0000
1.00
1.00

32.7750
10.0000
14.8500
0.0000
0.0000

The Pressure Design option was Design Pressure + static head.

= = B4 mm.

4.9 mm.

Reinforcement CALCULATION, Description: PG
ASME Code, Section VIII, Div. 1, UG-37 to UG-45

Actual Outside Diameter Used in Calculation

1.500

8:58am Dec 21,2024
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PV Elite 26 SP1 Licensee: Coes S.r.1l.
FileName : N2 Receiver R2 = -—---—--—--————-———mmmmmmmmm -

Nozzle Calcs.: PG Nozl: 14 8:58am Dec 21,2024

Actual Thickness Used in Calculation 0.330 in.
Nozzle input data check completed without errors.

Reqd thk per UG-37(a) of Cylindrical Shell, tr [Int. Press]
= P*R/(SV*E-0.6*P) per UG-27 (c)(1)

12.5%988/(137.9%1-0.6*12.5)

9.0053 mm.

Reqd thk per UG-37(a) of Nozzle Wall, trn [Int. Press]

= P*Ro/(Sn*E+0.4*P) per Appendix 1-1 (a)(1)
12.5*%19.05/(137.9*%1+0.4*12.5)
= 0.1721 mm.

UG-40, Limits of Reinforcement: [Internal Pressure]

Parallel to Vessel Wall (Diameter Limit) D1 61.8000 mm.
Parallel to Vessel Wall Rn+tn+t 30.9000 mm.
Normal to Vessel Wall (Thickness Limit), no pad Tlnp 13.4550 mm.

Taking a UG-36(c)(3)(a) exemption for nozzle: PG.

This calculation is valid for nozzles that meet all the requirements of
paragraph UG-36. Please check the Code carefully, especially for nozzles
that are not isolated or do not meet Code spacing requirements. To force
the computation of areas for small nozzles go to Tools->Configuration

and check the box to force the UG-37 small nozzle area calculation.

UG-45 Minimum Nozzle Neck Thickness Requirement: [Int. Press.]

Wall Thickness for Internal/External pressures ta = 3.1721 mm.
Wall Thickness per UGl6(b), trléb = 5.5000 mm.
Wall Thickness, shell/head, internal pressure trbl = 12.0053 mm.
Wall Thickness tbl = max(trbl, trléb) = 12.0053 mm.
Wall Thickness tb2 = max(trb2, trléb) = 5.5000 mm.
Wall Thickness per table UG-45 tb3 = 6.1200 mm.

Determine Nozzle Thickness candidate [tb]:
= min[ tb3, max( tbl,tb2) ]

min[ 6.12, max( 12.01, 5.5 ) ]

= 6.1200 mm.

Minimum Wall Thickness of Nozzle Necks [tUG-45]:
= max( ta, tb )

max( 3.172, 6.12 )

= 6.1200 mm.

Available Nozzle Neck Thickness = 8.3820 mm. -> OK
Nozzle Junction Minimum Design Metal Temperature (MDMT) Calculations:

Nozzle-Shell/Head Weld for the Nozzle (Impact tested) :

,7\!/3/{;9:/\/161‘61’/6/ was specified as being an Impact Tested (Low Temperature) Material.
Impact Test Temperature provided per Specification -46 °C
Calculated Minimum Design Metal Temperature -104 °C
Gov. MDMT of the nozzle to shell joint welded assembly : -104 °C

Weld Size Calculations, Description: PG

Intermediate Calc. for nozzle/shell Welds Tmin 5.3820 mm.

Results Per UW-16.1:



PV Elite 26 SP1 Licensee: Coes S.r.1l.
FileName : N2 Receiver R2 = -—---—--—--————-———mmmmmmmmm -

Nozzle Calcs.: PG Nozl: 14 8:58am Dec 21,2024
Required Thickness Actual Thickness
Nozzle Weld 3.7674 = 0.7 * tmin. 7.0700 = 0.7 * Wo mm.

Skipping the nozzle attachment weld strength calculations. Per UW-15(b)(2) the nozzles
exempted by UG-36(c)(3)(a) (small nozzles) do not require a weld strength check.

The Drop for this Nozzle is : 0.1842 mm.
The Cut Length for this Nozzle is, Drop + Ho + H + T : 47.8092 mm.

PV Elite is a trademark of Hexagon AB, 2024, All rights reserved.
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PV Elite 26 SP1 Licensee: Coes S.r.l.

FileName : N2 Receiver R2 = -—---—--—--————-———mmmmmmmmm -

Nozzle Calcs.: PT Nozl:
Input, Nozzle Desc: PT From: 20
Pressure for Reinforcement Calculations P
Temperature for Internal Pressure Temp

Parent Material [Impact Tested]

Parent Allowable Stress at Temperature Sv
Parent Allowable Stress At Ambient Sva
Inside Diameter of Cylindrical Shell D
Shell Finished (Minimum) Thickness t
Shell Internal Corrosion Allowance C
Shell External Corrosion Allowance co
Distance from Bottom/Left Tangent

User Entered Minimum Design Metal Temperature
Type of Element Connected to the Parent : Nozzle
Material [Impact Tested]

Material UNS Number

Material Specification/Type

Allowable Stress at Temperature Sn
Allowable Stress At Ambient Sna
Diameter Basis (for tr calc only)

Layout Angle

Diameter

Size and Thickness Basis

Actual Thickness tn
Corrosion Allowance can
Joint Efficiency of Shell Seam at Nozzle E1
Joint Efficiency of Nozzle Neck En
Outside Projection ho

Weld leg size between Nozzle and Pad/Shell Wo
Groove weld depth between Nozzle and Vessel Wgnv
Inside Projection h
Weld leg size, Inside Element to Shell Wi

12.500
80

SA-516 70
137.90
137.90

1970.00
14.8500
3.0000
0.0000

360.00

-29.00

SA-350 LF2
Ke3011
Forgings
137.90
137.90

OQutside
105.00
1.5000

Actual
8.3820

3.0000
1.00
1.00

32.7750
10.0000
14.8500
0.0000
0.0000

The Pressure Design option was Design Pressure + static head.

= = B4 mm.

4.9 mm.

Reinforcement CALCULATION, Description: PT
ASME Code, Section VIII, Div. 1, UG-37 to UG-45

Actual Outside Diameter Used in Calculation

1.500

8:58am Dec 21,2024
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PV Elite 26 SP1 Licensee: Coes S.r.1l.
FileName : N2 Receiver R2 = -—---—--—--————-———mmmmmmmmm -

Nozzle Calcs.: PT Nozl: 15 8:58am Dec 21,2024

Actual Thickness Used in Calculation 0.330 in.
Nozzle input data check completed without errors.

Reqd thk per UG-37(a) of Cylindrical Shell, tr [Int. Press]
= P*R/(SV*E-0.6*P) per UG-27 (c)(1)

12.5%988/(137.9%1-0.6*12.5)

9.0053 mm.

Reqd thk per UG-37(a) of Nozzle Wall, trn [Int. Press]

= P*Ro/(Sn*E+0.4*P) per Appendix 1-1 (a)(1)
12.5*%19.05/(137.9*%1+0.4*12.5)
= 0.1721 mm.

UG-40, Limits of Reinforcement: [Internal Pressure]

Parallel to Vessel Wall (Diameter Limit) D1 61.8000 mm.
Parallel to Vessel Wall Rn+tn+t 30.9000 mm.
Normal to Vessel Wall (Thickness Limit), no pad Tlnp 13.4550 mm.

Taking a UG-36(c)(3)(a) exemption for nozzle: PT.

This calculation is valid for nozzles that meet all the requirements of
paragraph UG-36. Please check the Code carefully, especially for nozzles
that are not isolated or do not meet Code spacing requirements. To force
the computation of areas for small nozzles go to Tools->Configuration

and check the box to force the UG-37 small nozzle area calculation.

UG-45 Minimum Nozzle Neck Thickness Requirement: [Int. Press.]

Wall Thickness for Internal/External pressures ta = 3.1721 mm.
Wall Thickness per UG16(b), trléb = 5.5000 mm.
Wall Thickness, shell/head, internal pressure trbl = 12.0053 mm.
Wall Thickness tbl = max(trbl, trléb) = 12.0053 mm.
Wall Thickness tb2 = max(trb2, trléb) = 5.5000 mm.
Wall Thickness per table UG-45 tb3 = 6.1200 mm.

Determine Nozzle Thickness candidate [tb]:
= min[ tb3, max( tbl,tb2) ]

min[ 6.12, max( 12.01, 5.5 ) ]

= 6.1200 mm.

Minimum Wall Thickness of Nozzle Necks [tUG-45]:
= max( ta, tb )

max( 3.172, 6.12 )

= 6.1200 mm.

Available Nozzle Neck Thickness = 8.3820 mm. -> OK
Nozzle Junction Minimum Design Metal Temperature (MDMT) Calculations:

Nozzle-Shell/Head Weld for the Nozzle (Impact tested) :

,7\!/3/{;9:/\/161‘61’/6/ was specified as being an Impact Tested (Low Temperature) Material.
Impact Test Temperature provided per Specification -46 °C
Calculated Minimum Design Metal Temperature -104 °C
Gov. MDMT of the nozzle to shell joint welded assembly : -104 °C

Weld Size Calculations, Description: PT

Intermediate Calc. for nozzle/shell Welds Tmin 5.3820 mm.

Results Per UW-16.1:



PV Elite 26 SP1 Licensee: Coes S.r.1l.
FileName : N2 Receiver R2 = -—---—--—--————-———mmmmmmmmm -

Nozzle Calcs.: PT Nozl: 15 8:58am Dec 21,2024
Required Thickness Actual Thickness
Nozzle Weld 3.7674 = 0.7 * tmin. 7.0700 = 0.7 * Wo mm.

Skipping the nozzle attachment weld strength calculations. Per UW-15(b)(2) the nozzles
exempted by UG-36(c)(3)(a) (small nozzles) do not require a weld strength check.

The Drop for this Nozzle is : 0.1842 mm.
The Cut Length for this Nozzle is, Drop + Ho + H + T : 47.8092 mm.

PV Elite is a trademark of Hexagon AB, 2024, All rights reserved.
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PV Elite 26 SP1 Licensee: Coes S.r.l.

FileName : N2 Receiver R2

Nozzle Calcs.: IN/OUT Nozl: 16
Input, Nozzle Desc: IN/OUT From: 20
Pressure for Reinforcement Calculations P 12.500
Temperature for Internal Pressure Temp 80
Parent Material [Impact Tested] SA-516 70
Parent Allowable Stress at Temperature Sv 137.90
Parent Allowable Stress At Ambient Sva 137.90
Inside Diameter of Cylindrical Shell D 1970.00
Shell Finished (Minimum) Thickness t 14.8500
Shell Internal Corrosion Allowance C 3.0000
Shell External Corrosion Allowance co 0.0000
Distance from Bottom/Left Tangent 360.00
User Entered Minimum Design Metal Temperature -29.00
Type of Element Connected to the Parent : Nozzle
Material [Impact Tested] SA-333 6
Material UNS Number Ke3006
Material Specification/Type Smls. & wld. pipe
Allowable Stress at Temperature Sn 117.90
Allowable Stress At Ambient Sna 117.90
Diameter Basis (for tr calc only) Outside
Layout Angle 180.00
Diameter 1.0000
Size and Thickness Basis Nominal
Nominal Thickness XXS
Flange Material SA-350 LF2
Flange Type Weld Neck Flange
Corrosion Allowance can 3.0000
Joint Efficiency of Shell Seam at Nozzle El 1.00
Joint Efficiency of Nozzle Neck En 1.00
Outside Projection ho 32.7750
Weld leg size between Nozzle and Pad/Shell Wo 10.0000
Groove weld depth between Nozzle and Vessel Wgnv 14.8500
Inside Projection h 0.0000
Weld leg size, Inside Element to Shell Wi 0.0000
Flange Class 150
Flange Grade GR 1.1

The Pressure Design option was Design Pressure + static head.

= - 9.1 mm.

4.9 mm.

8:58am Dec 21,2024
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PV Elite 26 SP1 Licensee: Coes S.r.l.
FileName : N2 Receiver R2 = -—---—--—--————-———mmmmmmmmm -
Nozzle Calcs.: IN/OUT Nozl: 16 8:58am Dec 21,2024

Reinforcement CALCULATION, Description: IN/OUT
ASME Code, Section VIII, Div. 1, UG-37 to UG-45

Actual Outside Diameter Used in Calculation 1.315 in.
Actual Thickness Used in Calculation 0.358 in.

Nozzle input data check completed without errors.

Reqd thk per UG-37(a) of Cylindrical Shell, tr [Int. Press]
= P*R/(SV*E-0.6*P) per UG-27 (c)(1)

12.5*988/(137.9*%1-0.6*12.5)

= 9.0053 mm.

Reqd thk per App. 1 of Nozzle Wall, trn [Int. Press]

= Ro(1 - exp( -P/( Sn*E ))) per Appendix 1-2 (a)(1)
16.7(1-exp(-12.5/(117.9%1)))
= 0.1761 mm.

UG-40, Limits of Reinforcement: [Internal Pressure]

Parallel to Vessel Wall (Diameter Limit) D1 57.1010 mm.
Parallel to Vessel Wall Rn+tn+t 28.5505 mm.
Normal to Vessel Wall (Thickness Limit), no pad Tlnp 15.2330 mm.

Taking a UG-36(c)(3)(a) exemption for nozzle: IN/OUT.

This calculation is valid for nozzles that meet all the requirements of
paragraph UG-36. Please check the Code carefully, especially for nozzles
that are not isolated or do not meet Code spacing requirements. To force
the computation of areas for small nozzles go to Tools->Configuration

and check the box to force the UG-37 small nozzle area calculation.

UG-45 Minimum Nozzle Neck Thickness Requirement: [Int. Press.]

Wall Thickness for Internal/External pressures ta = 3.1761 mm.
Wall Thickness per UG16(b), trléb = 5.5000 mm.
Wall Thickness, shell/head, internal pressure trbl = 12.0053 mm.
Wall Thickness tbl = max(trbl, trléb) = 12.0053 mm.
Wall Thickness tb2 = max(trb2, trléb) = 5.5000 mm.
Wall Thickness per table UG-45 tb3 = 5.9464 mm.

Determine Nozzle Thickness candidate [tb]:
= min[ tb3, max( tbl,tb2) ]

min[ 5.946, max( 12.01, 5.5 ) ]

5.9464 mm.

Minimum Wall Thickness of Nozzle Necks [tUG-45]:
= max( ta, tb )

max( 3.176, 5.946 )

5.9464 mm.

Available Nozzle Neck Thickness = 0.875 * 9.093 = 7.957 mm. -> OK
Nozzle Junction Minimum Design Metal Temperature (MDMT) Calculations:

Nozzle Neck to Flange Weld (Impact tested)

Note:

This Material was specified as being an Impact Tested (Low Temperature) Material.
Impact Test Temperature provided per Specification -46 °C
Calculated Minimum Design Metal Temperature -104 °C

Nozzle-Shell/Head Weld for the Nozzle (Impact tested) :



PV Elite 26 SP1 Licensee: Coes S.r.1l.
FileName : N2 Receiver R2 = -—---—--—--————-———mmmmmmmmm -

Nozzle Calcs.: IN/OUT Nozl: 16 8:58am Dec 21,2024
Note:

This Material was specified as being an Impact Tested (Low Temperature) Material.

Impact Test Temperature provided per Specification -46 °C

Calculated Minimum Design Metal Temperature -104 °C

Gov. MDMT of the nozzle to shell joint welded assembly : -104 °C

Flange MDMT including Temperature reduction per UCS-66.1:

MDMT of ASME B16.5/47 flange per Matl. Specification -46 °C
Flange MDMT with Temp reduction per UCS-66(1i)(2) -66 °C

Where the Stress Reduction Ratio per UCS-66(i)(2) is :
Design Pressure/Ambient Rating = 12.50/19.60 = 0.638

Weld Size Calculations, Description: IN/OUT
Intermediate Calc. for nozzle/shell Welds Tmin 6.0932 mm.
Results Per UW-16.1:
Required Thickness Actual Thickness

Nozzle Weld 4.2652 = 0.7 * tmin. 7.0700 = 0.7 * Wo mm.

Skipping the nozzle attachment weld strength calculations. Per UW-15(b)(2) the nozzles
exempted by UG-36(c)(3)(a) (small nozzles) do not require a weld strength check.

The Drop for this Nozzle is : 0.1416 mm.
The Cut Length for this Nozzle is, Drop + Ho + H + T : 47.7665 mm.

PV Elite is a trademark of Hexagon AB, 2024, All rights reserved.



PV Elite 26 SP1 Licensee: Coes S.r.l.
FileName : N2 Receiver R2 = -—---—--—--————-———mmmmmmmmm -

Nozzle Calcs.: MAN HOLE Nozl: 17 8:58am Dec 21,2024
Input, Nozzle Desc: MAN HOLE From: 20

Pressure for Reinforcement Calculations P 12.500 barg
Temperature for Internal Pressure Temp 80 °C
Parent Material [Impact Tested] SA-516 70

Parent Allowable Stress at Temperature Sv 137.90 N./mm2
Parent Allowable Stress At Ambient Sva 137.90 N./mm2
Inside Diameter of Cylindrical Shell D 1970.00 mm.
Shell Finished (Minimum) Thickness t 14.8500 mm.
Shell Internal Corrosion Allowance C 3.0000 mm.
Shell External Corrosion Allowance co 0.0000 mm.
Distance from Bottom/Left Tangent 460.00 mm.
User Entered Minimum Design Metal Temperature -29.00 °C
Type of Element Connected to the Parent : Nozzle

Material SA-516 70
Material UNS Number Ke2700
Material Specification/Type Plate
Allowable Stress at Temperature Sn 137.90 N./mm2
Allowable Stress At Ambient Sna 137.90 N./mm?
Diameter Basis (for tr calc only) Outside

Layout Angle 270.00 deg
Diameter 16.0000 1in.
Size and Thickness Basis Actual

Actual Thickness tn 15.0000 mm.
Flange Material SA-350 LF2

Flange Type Weld Neck Flange
Corrosion Allowance can 3.0000 mm.
Joint Efficiency of Shell Seam at Nozzle El 1.00

Joint Efficiency of Nozzle Neck En 1.00

Outside Projection ho 32.7750 mm.
Weld leg size between Nozzle and Pad/Shell Wo 15.0000 mm.
Groove weld depth between Nozzle and Vessel Wgnv 14.8500 mm.
Inside Projection h 0.0000 mm.
Weld leg size, Inside Element to Shell Wi 0.0000 mm.
Pad Material SA-516 70

Pad Allowable Stress at Temperature Sp 137.90 N./mm?2
Pad Allowable Stress At Ambient Spa 137.90 N./mm2
Diameter of Pad along vessel surface Dp 510.0000 mm.
Thickness of Pad te 15.0000 mm.
Weld leg size between Pad and Shell Wp 10.0000 mm.
Groove weld depth between Pad and Nozzle Wgpn 15.0000 mm.
Reinforcing Pad Width 51.8000 mm.
This is a Manway or Access Opening.

Flange Class 150

Flange Grade GR 1.1

The Pressure Design option was Design Pressure + static head.
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Nozzle Calcs.: MAN HOLE Nozl: 17 8:58am Dec 21,2024
— - 5.0 mm.
5.0 mm.
¥
; 4
+
4.9 mm.

Reinforcement CALCULATION, Description: MAN HOLE
ASME Code, Section VIII, Div. 1, UG-37 to UG-45

Actual Outside Diameter Used in Calculation 16.000 in.
Actual Thickness Used in Calculation 0.591 in.

Nozzle input data check completed without errors.

Reqd thk per UG-37(a) of Cylindrical Shell, tr [Int. Press]
= P*R/(SV*E-0.6*P) per UG-27 (c)(1)

12.5%988/(137.9%1-0.6*12.5)

9.0053 mm.

Reqd thk per UG-37(a) of Nozzle Wall, trn [Int. Press]

= P*Ro/(Sn*E+0.4*P) per Appendix 1-1 (a)(1)
12.5%203.2/(137.9%1+08.4%12.5)
1.8354 mm.

UG-40, Limits of Reinforcement: [Internal Pressure]

Parallel to Vessel Wall (Diameter Limit) D1 764.8000 mm.
Parallel to Vessel Wall, opening length d 382.4000 mm.
Normal to Vessel Wall (Thickness Limit), pad side Tlwp 29.6250 mm.

Weld Strength Reduction Factor [fr1]:
= min( 1, Sn/Sv )

min( 1, 137.9/137.9 )

= 1.000

Weld Strength Reduction Factor [fr2]:
= min( 1, Sn/Sv )

min( 1, 137.9/137.9 )

= 1.000

Weld Strength Reduction Factor [fr4]:
= min( 1, Sp/Sv )

min( 1, 137.9/137.9 )

= 1.000

Weld Strength Reduction Factor [fr3]:
= min( fr2, frd4 )

min( 1, 1)

= 1.000

Results of Nozzle Reinforcement Area Calculations: (cm?)

AREA AVAILABLE, Al to A5 | Design| External]| Mapnc |

Area Required Ar | 34.436| NA | NA|

Area in Shell Al | 10.878| NA| NA|

Area in Nozzle Wall A2 | 6.023| NA| NA |
|

Area in Inward Nozzle A3 0.000| NA| NA |



PV Elite 26 SP1 Licensee: Coes S.r.l.
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Nozzle Calcs.: MAN HOLE Nozl: 17 8:58am Dec 21,2024
Area in Welds A41+A42+A43 | 3.249| NA | NA|
Area in Element A5 | 15.540 | NA| NA |
TOTAL AREA AVAILABLE Atot | 35.689| NA | NA|

The Internal Pressure Case Governs the Analysis.
Nozzle Angle Used in Area Calculations 90.00 degs.

The area available without a pad is Insufficient.
The area available with the given pad is Sufficient.

SELECTION OF POSSIBLE REINFORCING PADS: Diameter Thickness

Based on given Pad Thickness: 501.6449 15.0000 mm.
Based on given Pad Diameter: 510.0000 13.7903 mm.
Based on Shell or Nozzle Thickness: 502.6070 14.8500 mm.

Area Required [Al]:

= (d*tr*F + 2 * tn * tr*F * (1-frl) ) UG-37(c)
(382.4%9.005*1+2%12%9.,005*1*(1-1))
34.436 cm?

Reinforcement Areas per Figure UG-37.1

Area Available in Shell [A1]:

= d( E1*t - F*tr ) - 2 * tn( E1*t - F*tr ) * (1 - frl)
382.4 (1 *11.85 -1 * 9,005 ) - 2 * 12
(1%11.85-1%9.005 ) * (1-1)
= 10.878 cm?

Area Available in Nozzle Wall Projecting Outward [A2]:
=(2*Tlwp ) * (tn - trn ) * fr2
= (2*29.63 ) * (12 - 1.835 ) * 1
= 6.023 cm2

Area Available in Welds [A41 + A42 + A43]:

= (Wo? - Ar Lost)*Fr3+((Wi-can/0.707)2 - Ar Lost)*fr2 + Wp2*fr4
(2.249 ) * 1+ (@) *1 + 102 * 1
= 3.249 cm?

Area Available in Element [A5]:

(min(Dp,DL)-(Nozzle OD))*(min(tp,Tlwp,te)) * fra
( 510 - 406.4 ) * 15 * 1

15.540 cm?

UG-45 Minimum Nozzle Neck Thickness Requirement:
Wall Thickness for Internal/External pressures ta = 4.8354 mm.

Minimum Wall Thickness of Nozzle Necks [tUG-45]:
= ta
4.8354 mm.

Available Nozzle Neck Thickness = 15.0000 mm. -> OK
Nozzle Junction Minimum Design Metal Temperature (MDMT) Calculations:

Nozzle Neck to Flange Weld, Curve: B

Govrn. thk, tg =15, tr =1.835,c =3 mm., E* =1
Thickness Ratio = tr * E*/(tg - ¢) = 0.153, Temp. Reduction = 78 °C

Min Metal Temp. w/o impact per UCS-66, Curve B -16 °C
Min Metal Temp. at Required thickness (UCS 66.1) -104 °C
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Min Metal Temp. w/o impact per UG-20(f) -29 °C

Nozzle Neck to Pad Weld for the Nozzle, Curve: B

Govrn. thk, tg =15, tr=1.835,c =3 mm., E*k =1
Thickness Ratio = tr * E*/(tg - ¢) = 0.153, Temp. Reduction = 78 °C

Min Metal Temp. w/o impact per UCS-66, Curve B -16 °C
Min Metal Temp. at Required thickness (UCS 66.1) -104 °C
Min Metal Temp. w/o impact per UG-20(f) -29 °C

Nozzle Neck to Pad Weld for Reinforcement pad, Curve: B

Govrn. thk, tg =15, tr=1.835,c =3 mm., E*k =1
Thickness Ratio = tr * E%/(tg - ¢) = 0.153, Temp. Reduction =78 °C

Min Metal Temp. w/o impact per UCS-66, Curve B -16 °C
Min Metal Temp. at Required thickness (UCS 66.1) -104 °C
Min Metal Temp. w/o impact per UG-20(f) -29 °C

Shell to Pad Weld Junction at Pad OD, Curve: B

Govrn. thk, tg = 14.85, tr =9.005, c =3 mm., E%k =1
Thickness Ratio = tr * E*/(tg - ¢) = 0.76, Temp. Reduction =13 °C

Min Metal Temp. w/o impact per UCS-66, Curve B -16 °C
Min Metal Temp. at Required thickness (UCS 66.1) -30 °C
Min Metal Temp. w/o impact per UG-20(f) -29 °C

Nozzle-Shell/Head Weld (UCS-66(a)1(b)), Curve: B

Govrn. thk, tg = 14.85, tr =9.005, c = 3 mm., E%k =1
Thickness Ratio = tr * E*/(tg - ¢) = 0.76, Temp. Reduction =13 °C

Min Metal Temp. w/o impact per UCS-66, Curve B -16 °C
Min Metal Temp. at Required thickness (UCS 66.1) -30 °C
Min Metal Temp. w/o impact per UG-20(f) -29 °C
Gov. MDMT of the Nozzle : -30 °C
Gov. MDMT of the Reinforcement Pad : -30 °C
Gov. MDMT of the nozzle to shell joint welded assembly : -30 °C

Flange MDMT including Temperature reduction per UCS-66.1:

MDMT of ASME B16.5/47 flange per Matl. Specification -46 °C
Flange MDMT with Temp reduction per UCS-66(1i)(2) -48 °C

Where the Stress Reduction Ratio per UCS-66(i)(2) is :
Design Pressure/Ambient Rating = 12.50/19.60 = 0.638

Weld Size Calculations, Description: MAN HOLE

Intermediate Calc. for nozzle/shell Welds  Tmin 12.0000 mm.
Intermediate Calc. for pad/shell Welds TminPad 12.0000 mm.
Results Per UW-16.1:

Required Thickness Actual Thickness
Nozzle Weld 6.0000 = Min per Codel@.6050 = 0.7 * Wo mm.
Pad Weld 6.0000 = ©0.5*TminPad 7.0700 = 0.7 * Wp mm.

Weld Strength and Weld Loads per UG-41.1, Sketch (a) or (b)

Weld Load [W]:
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max( @, (A-Al+2*tn*frl*(E1*t-tr))Sv)
max( ©, (34.44 - 10.88 + 2 * 12 * 1 *
(1 * 11.85 - 9.005 ) )137.9 )
34086.25 Kgf

Note: F is always set to 1.0 throughout the calculation.

Weld Load [W1]:

= (A2+A5+A4- (Wi-Can/.707)2*fr2)*Sv
( 6.023 + 15.54 + 3.249 - @ * 1 ) * 137.9
34888.51 Kgf

Weld Load [W2]:

= (A2 + A3 + A4 + (2 * tn * t * frl)) * Sv
( 6.023 + @ + 2.25 + ( 2.844 ) ) * 137.9
15631.67 Kgf

Weld Load [W3]:

= (A2+A3+A4+A5+(2*tn*t*frl))*S
(6.023 + @ + 3.249 + 15.54 + ( 2.844 ) ) * 137.9
38887.63 Kgf

Strength of Connection Elements for Failure Path Analysis

Shear, Outward Nozzle Weld [Sonw]:

= (pi/2) * Dlo * Wo * ©.49 * Snw
( 3.142/2.0 ) * 406.4 * 15 * 9.49 * 137.9
65978. Kgf

Shear, Pad Element Weld [Spew]:

= (pi/2) * DP * WP * ©.49 * SEW
( 3.142/2.0 ) * 510 * 10 * 0.49 * 137.9
55198. Kgf

Shear, Nozzle Wall [Snw]:

= (pi *( D1r + Dlo )/4 ) * ( Thk - Can ) * ©.7 * Sn
(3.142 * 197.2 ) * (15 - 3 ) * 0.7 * 137.9
73177. Kgf

Tension, Pad Groove Weld [Tpgw]:
= ( pi/2) * Dlo * Wgpn * ©.74 * Seg
(3.142/2 ) * 406.4 * 15 * 9.74 * 137.9
99640. Kgf

Tension, Shell Groove Weld [Tngw]:

= (pi/2) * Dlo * ( T - cas ) * ©.74 * Sng
( 3.142/2.0 ) * 406.4 * ( 14.85 - 3 ) * ©.74 * 137.9
78715. Kgf

See UG-41 and UW-15 for clarification of allowable stresses.
Strength of Failure Paths:

Failure Path [Path 1-1]:
= ( SPEW + SNW ) = ( 55198 + 73177 ) = 128374 Kgf

Failure Path [Path 2-2]:
= ( Sonw + Tpgw + Tngw + Sinw )
= ( 65978 + 99640 + 78715 + O ) = 244333 Kgf

Failure Path [Path 3-3]:
= ( Spew + Tngw + Sinw )
( 55198 + 78715 + @ ) = 133913 Kgf

8:58am Dec 21,2024
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Summary of Failure Path Calculations:

Path 1-1 = 128374 Kgf, must exceed W = 34086 Kgf or W1 = 34888 Kgf
Path 2-2 = 244332 Kgf, must exceed W = 34086 Kgf or W2 = 15631 Kgf
Path 3-3 = 133913 Kgf, must exceed W = 34086 Kgf or W3 = 38887 Kgf

Maximum Allowable Pressure for this Nozzle at this Location:
Converged Maximum Allowable Pressure in the Operating case: 12.72 barg

The Drop for this Nozzle is : 21.1874 mm.
The Cut Length for this Nozzle is, Drop + Ho + H + T : 68.8123 mm.

Percent Elongation Calculations:
% Elongation per Table UG-79-1 (50*tnom/Rf*(1-Rf/Ro)) 3.832 %

PV Elite is a trademark of Hexagon AB, 2024, All rights reserved.
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Nozzle Calcs.: PSV Nozl: 18
Input, Nozzle Desc: PSV From: 50

Pressure for Reinforcement Calculations P 12.000
Temperature for Internal Pressure Temp 80
Parent Material [Impact Tested] SA-516 70
Parent Allowable Stress at Temperature Sv 137.90
Parent Allowable Stress At Ambient Sva 137.90
Inside Diameter of Elliptical Head D 1975.00
Aspect Ratio of Elliptical Head Ar 2.00
Head Finished (Minimum) Thickness t 12.5000
Head Internal Corrosion Allowance C 3.0000
Head External Corrosion Allowance co 0.0000
Distance from Head Centerline L1 0.0000
User Entered Minimum Design Metal Temperature -29.00

Type of Element Connected to the Parent : Nozzle

Material [Impact Tested] SA-333 6
Material UNS Number Ke3e06
Material Specification/Type Smls. & wld. pipe
Allowable Stress at Temperature Sn 117.90
Allowable Stress At Ambient Sna 117.90
Diameter Basis (for tr calc only) Inside
Layout Angle 0.00
Diameter 2.0000
Size and Thickness Basis Nominal
Nominal Thickness 160
Flange Material SA-350 LF2
Flange Type Weld Neck Flange
Corrosion Allowance can 3.0000
Joint Efficiency of Shell Seam at Nozzle El 1.00
Joint Efficiency of Nozzle Neck En 1.00
Outside Projection ho 100.0000
Weld leg size between Nozzle and Pad/Shell Wo 10.0000
Groove weld depth between Nozzle and Vessel Wgnv 12.5000
Inside Projection h 0.0000
Weld leg size, Inside Element to Shell Wi 0.0000
Flange Class 150
Flange Grade GR 1.1

The Pressure Design option was Design Pressure + static head.

- - B 7mm.

125 mm.

8:58am Dec 21,2024
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Reinforcement CALCULATION, Description: PSV
ASME Code, Section VIII, Div. 1, UG-37 to UG-45

Actual Inside Diameter Used in Calculation 1.687 in.
Actual Thickness Used in Calculation 0.344 in.

Nozzle input data check completed without errors.

Reqd thk per UG-37(a) of Elliptical Head, tr [Int. Press]
= P*D*K1/(2*Sv*E-0.2*P) per Appendix 1-4(c)

12*1981*0.897/(2*137.9*1-0.2*12)

7.7422 mm.

Reqd thk per UG-37(a) of Nozzle Wall, trn [Int. Press]
= P*R/(Sn*E-0.6*P) per UG-27 (c)(1)

12%24.42/(117.9*1-0.6%*12)

= 0.2501 mm.

UG-40, Limits of Reinforcement: [Internal Pressure]

Parallel to Vessel Wall (Diameter Limit) D1 97.6996 mm.
Parallel to Vessel Wall, opening length d 48.8498 mm.
Normal to Vessel Wall (Thickness Limit), no pad Tlnp 14.3440 mm.

Taking a UG-36(c)(3)(a) exemption for nozzle: PSV.

This calculation is valid for nozzles that meet all the requirements of
paragraph UG-36. Please check the Code carefully, especially for nozzles
that are not isolated or do not meet Code spacing requirements. To force
the computation of areas for small nozzles go to Tools->Configuration

and check the box to force the UG-37 small nozzle area calculation.

UG-45 Minimum Nozzle Neck Thickness Requirement: [Int. Press.]

Wall Thickness for Internal/External pressures ta = 3.2501 mm.
Wall Thickness per UGl6(b), trléb = 5.5000 mm.
Wall Thickness, shell/head, internal pressure trbl = 11.5926 mm.
Wall Thickness tbl = max(trbl, trléb) = 11.5926 mm.
Wall Thickness tb2 = max(trb2, trléb) = 5.5000 mm.
Wall Thickness per table UG-45 tb3 = 6.4200 mm.

Determine Nozzle Thickness candidate [tb]:
= min[ tb3, max( tbl,tb2) ]

min[ 6.42, max( 11.59, 5.5 ) ]

= 6.4200 mm.

Minimum Wall Thickness of Nozzle Necks [tUG-45]:
= max( ta, tb )

max( 3.25, 6.42 )

= 6.4200 mm.

Available Nozzle Neck Thickness = 0.875 * 8.738 = 7.645 mm. -> OK
Nozzle Junction Minimum Design Metal Temperature (MDMT) Calculations:

Nozzle Neck to Flange Weld (Impact tested)

Note:

This Material was specified as being an Impact Tested (Low Temperature) Material.
Impact Test Temperature provided per Specification -46 °C
Calculated Minimum Design Metal Temperature -104 °C

Nozzle-Shell/Head Weld for the Nozzle (Impact tested) :
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Note:

This Material was specified as being an Impact Tested (Low Temperature) Material.

Impact Test Temperature provided per Specification -46 °C

Calculated Minimum Design Metal Temperature -104 °C

Gov. MDMT of the nozzle to shell joint welded assembly : -104 °C

Flange MDMT including Temperature reduction per UCS-66.1:

MDMT of ASME B16.5/47 flange per Matl. Specification -46 °C
Flange MDMT with Temp reduction per UCS-66(1)(2) -67 °C

Where the Stress Reduction Ratio per UCS-66(i)(2) is :
Design Pressure/Ambient Rating = 12.00/19.60 = 0.612

Weld Size Calculations, Description: PSV

Intermediate Calc. for nozzle/shell Welds Tmin 5.7376 mm.
Results Per UW-16.1:

Required Thickness Actual Thickness
Nozzle Weld 4.0163 = 0.7 * tmin. 7.0700 = 0.7 * Wo mm.

Skipping the nozzle attachment weld strength calculations. Per UW-15(b)(2) the nozzles
exempted by UG-36(c)(3)(a) (small nozzles) do not require a weld strength check.

The Drop for this Nozzle is : 0.2544 mm.
The Cut Length for this Nozzle is, Drop + Ho + H + T : 112.7545 mm.

PV Elite is a trademark of Hexagon AB, 2024, All rights reserved.
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CLIENTE ROSETTI MARINO COMM: 167/24
CUSTOMER JOB:
ITEM: N2 RECEIVER
Dimensionamento dei golfari di sollevamento
Design calculation of tailing lug
M peso del serbatoio durante il sollevamento 3940 kg \
weight of vessel during erection I A oL
P peso del serbatoio durante il sollevamento 38651 N 1 T
weight of vessel during erection I
Ro raggio esterno del golfare 125 mm }
outside radius of tailing lug |
R, raggio esterno del rinforzo 0 mm <7 — }’7 —
outside radius of pad eye | fr
D, diametro del foro del golfare 60 mm }
hole diameter | RO
t spessore del golfare 20 mm : R P
thickness of tailing lug }
to spessore del rinforzo 0 mm ! E D1
thickness of pad eye L—>
A larghezza del golfare 250 mm
width of tailing lug
E sporgenza del golfare 150 mm
protruding of tailing lug
ng numero di golfari 1
number of tailing lug
I lunghezza della saldatura 250 mm
length of weld
Wy dimensione minima della saldatura 15 mm
minimum size of weld
materiale tailing lug SA 516 Gr.70
tailing lug material
Fs sollecitazione ammissibile del golfare 138 MPa
allowable stress of lifting lug
Fu sollecitazione ammissibile della saldatura 138 MPa
allowable stress of weld
Cq coefficiente dinamico 2
dinamic coefficient
Sforzi n'ei golfar.i. B PxC, 773028
Stress in the tailing lug = T
Area richiesta al foro della spina, A, T 560
Area required at pin hole, A, A, = F
=
Area disponibile al foro della spina, A : :
Areaav:ilableatpinhole,A,p r Ap =(2x Rﬂ'xrl-}"'(z * (2 X R, ti}:]—{_Dl x ti)_(z X Dy X tpj 3800
Ok!
Momgnto ﬂettente. nel golfare, Mb. (posizigrﬁe verticale) fi=T My =f, xE 11595420
Bending moment in lug, M, (vertical position)
MOdL'llo d'inerzia del golfare, Z £, A2 208333
Section modulus of lug, Z = 3
Sfonzc') nel golfa‘re, Op 3 M, 55.7
Bending stress in lug, o Oy = ?
Ok!
Slorz! nella saideiura Ap = 2 X W, X 1, % 0.707 5302,5
T
i = - 14,58
Ok!
00 |ISSUE GT ™ 21-mag-24
REV. DESCRIZIONE EMESSO APPROVATO DATA
REV. DESCRIPTION ISSUED APPROVED DATE
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CLIENTE ROSETTI MARINO COMM: 167/24
CUSTOMER JOB:
RIFERIMENTO CROSSWIND UNITA’ /
REFERENCE ITEM
IMPIANTO NITROGEN GENERATION FOGLIO N° 1 DI : 3
DRYING UNIT PACKAGE SHEET OF
FOGLIO DATI PER IMPIANTO GENERATORE AZOTO
NITROGEN GENERATOR DATA SHEET
DATI GENERALI
GENERAL DATA
1 |QUANTITA' 1
QUANTITY
2 |ITEM C-64001A/B
TAG
3 |SERVIZIO NITROGEN GENERATOR
SERVICE
4 |RIGENERAZIONE PSA
REGENERATION
DATI PROGETTO MECCANICO
MECHANICAL DESIGN DATA
5 |PRESSIONE PROGETTO SERBATOI 12 barg TEMPERATURA PROGETTO SERBATOI -29/+80°C
VESSELS DESIGN PRESSURE VESSELS DESIGN TEMPERATURE
6 IMATERIALE SERBATOI SA 516 Gr.70 SOVRASPESS. CORROSIONE SERBATOI 3 mm
VESSELS MATERIAL VESSELS CORROSION OVER-THICKNESS
7 INORMATIVA PROGETTO SERBATOI ASME VIIIDIV.A1 NORMATIVA COLLAUDO SERBATOI 2014/68/EU PED (CAT. IV)

VESSELS DESIGN CODE

VESSELS INSPECTION CODE

TIPO FONDI
HEAD TYPE

ELLIPTICAL 2:1

SPESSORE VIROLA
SHELL THICKNESS

8 mm

SPESSORE FONDI
HEAD THICKNESS

8 mm (6.72 mm M.AF.)

DATI FUNZIONALI
FUNCTIONAL DATA

10JPORTATA ARIA IN INGRESSO 150 Nm%h
INLET AIR FLOWRATE

11]PRESSIONE DI ESERCIZIO 9 barg
OPERATING PRESSURE

12]TEMPERATURA DI ESERCIZIO 35 °C
OPERATING TEMPERATURE

13]JPUNTO DI RUGIADA IN INGRESSO -40 °C

INLET DEW POINT

14

TIPO MATERIALE ADSORBENTE
DESICCANT MATERIAL TYPE

CARBON MOLECULAR SIEVE

15]QUANTITA'" ADSORBENTE PER TORRE 200 kg
DESICCANT QUANTITY/EACH TOWER
16|PORTATA AZOTO IN USCITA 60 Nm®h
OUTLET NITROGEN FLOWRATE
17|JPUREZZA AZOTO IN USCITA 97 %
OUTLET NITROGEN PURITY
18|POTENZA TOTALE INSTALLATA 0.5 kW from normal power supply
TOTAL DEMANDE RATE 1.5 kw from UPS
19|PERDITA DI CARICO 0.5 bar
PRESSURE DROP
20]DURATA CICLO 1+1 min

LENGHT OF CYCLE

2

e

CONSUMO kWh PER RIGENERAZIONE
kWh CONSUMPTION/EACH REGENERATION

22| TENSIONE DI ALIMENTAZIONE : Normal supply: 230V 1Ph+N+PE
SUPPLY VOLTAGE Power supply from UPS: 230V 1Ph+N+PE
23|GRADO DI PROTEZIONE IP 65
PROTECTION DEGREE
24]CLASSIFICAZIONE AREA SAFE

AREA CLASSIFICATION

25

RADIOGRAFIE
RT TEST

O

YES NO

2

(2]

VERNICIATURA
PAINTING

EXTERNAL
ACC. TO 1724000437-MAT-PRO-00021

O INTERNAL

26

ZINCATURA
GALVANIZING

O

YES NO

27

RUMOROSITA'
NOISE LEVEL

85dB(A) max PRESSURE LEVEL at 1 m

2

[es]

SILENZIATORE
SILENCER

INCLUDED IN PACKAGE O No

29

Notes:

- details of nozzle are included into equipment sectional drawing

- UCP details are included in document no. 1724000437-MAC-DG-00009

03 |ACCEPTED FOR CONSTRUCTION
02 |ISSUE FOR REVIEW

GT
GT

™ 03-feb-25
™ 21-dic-24

01 |ISSUE FOR REVIEW
00 [ISSUE FOR REVIEW

GT
GT

™ 08-mag-24
™ 28-mar-24

REV.
REV.

DESCRIZIONE
DESCRIPTION

EMESSO
ISSUED

APPROVATO DATA
APPROVED DATE




CLIENTE ROSETTI MARINO COMM: 167/24
CUSTOMER JOB:

RIFERIMENTO CROSSWIND UNITA' /
REFERENCE ITEM

IMPIANTO NITROGEN GENERATION FOGLIO N° 2 DI: 3
DRYING UNIT PACKAGE SHEET OF

FOGLIO DATI PER SERBATOIO
PRESSURE VESSEL DATA SHEET

DATI PROGETTO MECCANICO
MECAHNICAL DESIGN DATA

-

QUANTITA'

QUANTITY

ITEM

TAG

SERVIZIO

SERVICE

TIPO

TYPE

MATERIALE

MATERIAL

NORMATIVA PROGETTO
DESIGN CODE
MATERIALE

MATERIAL

PRESSIONE PROGETTO
DESIGN PRESSURE
DIAMETRO ESTERNO
EXTERNAL DIAMETER

V-64001
SERBATOIO AZOTO
NITROGEN VESSEL
VERTICALE
VERTICAL
LTCS
ASME VIII DIV.1
SA 516 Gr.70

12 barg

2000 mm

NORMATIVA COLLAUDO
INSPECTION CODE
SOVRASPESS. CORROSIONE
CORROSION OVER-THICKNESS
TEMPERATURA PROGETTO
DESIGN TEMPERATURE
LUNGHEZZA T/T

T/T LENGHT

2014/68/EU PED

3 mm

-29/+80 °C

3126 mm

10| TIPO FONDI ELLIPTICAL 2:1 SPESSORE FONDO 15 mm (12.75 M.A.F.)
HEAD TYPE HEAD THICKNESS
11]VOLUME 11 m3 SPESSORE VIROLA 15 mm
VOLUME SHELL THICKNESS
12| RADIOGRAFIE YES SPOT O No
RT TEST
11]VERNICIATURA EXTERNAL [ INTERNAL
PAINTING ACC. TO 1724000437-MAT-PRO-00021
12| ZINCATURA O YEs NO
GALVANIZING
13]Notes:
- details of nozzle are included into equipment sectional drawing, doc. no. 1724000437-MAC-DD-00006
14
ELENCO CONNESSIONI
NOZZLES LIST
15|SIGLA DIAMETRO |[TIPO SERIE SERVIZIO NOTE
TAG DIAMETER |TYPE RATING SERVICE REMARKS
16|N1 1 WN ANSI 150 PROCESS INLET/OUTLET
17|N2 1 WN ANSI 150 SAFETY VALVE
18|N3 1/2" NPT 6000# PRESSURE GAUGE COUPLING
19|N4 1/2" NPT 6000# PRESSURE TRANSMITTER COUPLING
20|N5 1 WN ANSI 150 DRAIN
21|N6 16" WN ANSI 150 MAN HOLE
22
23]
STRUMENTI - ACCESSORI
INSTRUMENTS - ACCESSORIES
24| VALVOLA DI SICUREZZA
SAFETY VALVE
25 MANOMETRO
PRESSURE GAUGE
26| TRASMETTITORE DI PRESSIONE
PRESSURE TRANSMITTER
27| VALVOLA DI DRENAGGIO MANUALE
MANUAL DRAIN VALVE
28] [0 SCARICATORE DI CONDENSA
DRAIN TRAP
29
03 [ACCEPTED FOR CONSTRUCTION GT ™ 03-feb-25
02 [ISSUE FOR REVIEW GT ™ 21-dic-24
01 [ISSUE FOR REVIEW GT ™ 08-mag-24
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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
¥ :

Egmond aan Zee

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
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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

This document identifies any electrical equipment to be fed with its main characteristics.

2.1 REFERENCES

Doc. No. Description
1724000428-PR-PID-00019 PACKAGE P&ID
1724000428-MAC-DS-00011 EQUIPMENT DATA SHEETS INCLUDING MOTORS, AIR

COMPRESSOR, DRYERS, ETC.

Table 1 - Reference Documents

2.2 DEFINITIONS AND ABBREVIATIONS

COMPANY or Client (CPY): Crosswind
CONTRACTOR (CTR): ROSETTI MARINO S.p.A.
PROJECT: HOLLANDSE KUST NOORD WIND PARK Project

Table 2 - Definitions and Abbreviations
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NOISE GUARANTEED VALUE: 85 dB(A) @ 1 m (positive tolerance +0 dB(A))
LOAD CONDITIONS 0O NORMAL OPERATION
M FULL LOAD
0O NO LOAD
THE SOUND POWER LEVELS HAVE BEEN OPTAIN BY O DIRECT MEASURING

O MEASURING ON ANALOGOUS SOURCE

M CALCULATION

NOISE LEVEL OF COMPLETE SKID

Octave band center frequencies (Hz) Noise level

63 | 125 | 250 | 500 | 1K | 2K | 4K | 8K dB(A)

Maximum sound pressure level (dB)
Ref. 20 mPa at 1 meter distance from | 80 77 80 | 79 | 73 | 69 | 68 | 60 84

Nitrogen generation package baseplate

NOTE: PSA Towers are not a source of noise.
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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 1T HOLLANDSE KUST NOORD WIND PARK Location Map
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The wind park

Egmecnd aan Zee

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
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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

This document identifies any electrical equipment to be fed with its main characteristics.

2.1 REFERENCES

Doc. No. Description
1724000437-PR-PID-00018 PACKAGE P&ID
1724000437-MAC-DS-00011 EQUIPMENT DATA SHEETS INCLUDING PSA, ETC.

Table 1 - Reference Documents

2.2 DEFINITIONS AND ABBREVIATIONS

COMPANY or Client (CPY): Crosswind

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

PROJECT: HOLLANDSE KUST NOORD WIND PARK Project
RF RAISED FACE

Table 2 - Definitions and Abbreviations
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3 INSTRUMENT DATASHEET

PRESSURE TRANSMITTER
1 | Tag number 64-PIT-051
General 2 | Service Instrument air inlet pressure
3 | Quantity 1
4 | Fluid Air
5 | Operating pressure 9 barg
6 | Operating temperature 40°C
Process 7 | Design pressure 12 barg
8 | Design temperature 80°C
9 | Area classification Safe
10 | Ambient temperature -8.4 + 25°C
11 | Output 4...20mA HART 7
12 | Available range -0.98 + 20.7 bar
13 | Calibrated range 0 + 16 barg
14 | Element type Isolating Diaphragm
15 | Wetted parts material SS 316L
16 | Element material SS 316L
Transmitter 17 | Case material SS 316L
18 | Execution IP66
19 | Process connections Female thread 1/2-14 NPT-F
20 | Cable entry M20x1.5
21 | Digital display YES - LCD type integrated
22 | Accuracy Better than 0.25% of adjusted span
23 | Power supply 24 VVDC
24 | Certification: ATEX, I 1/2 G Ex db lIC T6...T4 Ga/Gb
25 | Manifold Supplier EMERSON
Accessories | 26 | Manifold type / Model 2-Valves / R305C22B11L4
27 | Manifold mat.I Body / seal | SS316/PTFE
Purchase 28 | Instrument Manufacturer EMERSON
29 | Model 2051CG4A22A1KS5E8L4M5D4T1Q4Q8HRY
Notes 30
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PRESSURE TRANSMITTER
1 | Tag number 64-PIT-052, 64-PIT-053
General 2 | Service PSA tower pressure
3 | Quantity 2
4 | Fluid Air
5 | Operating pressure 9 barg
6 | Operating temperature 40°C
Process 7 | Design pressure 12 barg
8 | Design temperature 80°C
9 | Area classification Safe
10 | Ambient temperature -8.4 + 25°C
11 | Output 4...20mA HART 7
12 | Available range -0.98 + 20.7 bar
13 | Calibrated range 0 + 16 barg
14 | Element type Isolating Diaphragm
15 | Wetted parts material SS 316L
16 | Element material SS 316L
Transmitter 17 | Case material SS 316L
18 | Execution IP66
19 | Process connections Female thread 1/2-14 NPT-F
20 | Cable entry M20x1.5
21 | Digital display YES - LCD type integrated
22 | Accuracy Better than 0.25% of adjusted span
23 | Power supply 24 VDC
24 | Certification: ATEX, I1 1/2 G Ex db IIC T6...T4 Ga/Gb
25 | Manifold Supplier EMERSON
Accessories | 26 | Manifold type / Model 2-Valves / R305C22B11L4
27 | Manifold mat.| Body / seal | SS316/PTFE
Purchase 28 | Instrument Manufacturer EMERSON
29 | Model 2051CG4A22A1KS5E8L4M5D4T1Q4Q8HRY
Notes 30
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PRESSURE TRANSMITTER
1 | Tag number 64-PIT-057
General 2 | Service Nitrogen outlet pressure
3 | Quantity 1
4 | Fluid Nitrogen
5 | Operating pressure 8 barg
6 | Operating temperature 40°C
Process 7 | Design pressure 12 barg
8 | Design temperature 80°C
9 | Area classification Safe
10 | Ambient temperature -8.4 + 25°C
11 | Output 4...20mA HART 7
12 | Available range -0.98 + 20.7 bar
13 | Calibrated range 0 + 16 barg
14 | Element type Isolating Diaphragm
15 | Wetted parts material SS 316L
16 | Element material SS 316L
Transmitter 17 | Case material SS 316L
18 | Execution IP66
19 | Process connections Female thread 1/2-14 NPT-F
20 | Cable entry M20x1.5
21 | Digital display YES - LCD type integrated
22 | Accuracy Better than 0.25% of adjusted span
23 | Power supply 24 VDC
24 | Certification: ATEX, Il 1/2 G Ex db IIC T6...T4 Ga/Gb
25 | Manifold Supplier EMERSON
Accessories | 26 | Manifold type / Model 2-Valves / R305C22B11L4
27 | Manifold mat.| Body / seal | SS316/PTFE
Purchase 28 | Instrument Manufacturer EMERSON
29 | Model 2051CG4A22A1KS5E8L4M5D4T1Q4Q8HRY
Notes 30
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PRESSURE TRANSMITTER
1 | Tag number 64-PIT-059
General 2 | Service Nitrogen receiver pressure
3 | Quantity 1
4 | Fluid Nitrogen
5 | Operating pressure 8 barg
6 | Operating temperature 40°C
Process 7 | Design pressure 12 barg
8 | Design temperature 80°C
9 | Area classification Safe
10 | Ambient temperature -8.4 + 25°C
11 | Output 4...20mA HART 7
12 | Available range -0.98 + 20.7 bar
13 | Calibrated range 0 + 16 barg
14 | Element type Isolating Diaphragm
15 | Wetted parts material SS 316L
16 | Element material SS 316L
Transmitter 17 | Case material SS 316L
18 | Execution IP66
19 | Process connections Female thread 1/2-14 NPT-F
20 | Cable entry M20x1.5
21 | Digital display YES - LCD type integrated
22 | Accuracy Better than 0.25% of adjusted span
23 | Power supply 24 VDC
24 | Certification: ATEX, Il 1/2 G Ex db IIC T6...T4 Ga/Gb
25 | Manifold Supplier EMERSON
Accessories | 26 | Manifold type / Model 2-Valves / R305C22B11L4
27 | Manifold mat.| Body / seal | SS316/PTFE
Purchase 28 | Instrument Manufacturer EMERSON
29 | Model 2051CG4A22A1KS5E8L4M5D4T1Q4Q8HRY
Notes 30

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

considered as “"NOT CONTROLLED" copy
File: 1724000437-MAC-DS-00013_04




CROSSWIND

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

Sheet 13 of 22

ROSETTIMARINO

Document Title: INSTRUMENT DATA SHEETS Date: 03/04/2025
Rev: 04
DIFFERENTIAL PRESSURE TRANSMITTER
1 | Tag number 64-PDIT-056
General 2 | Service After-filters pressure drop
3 | Quantity 1
4 | Fluid Nitrogen
5 | Operating pressure 8 barg
6 | Operating temperature 40°C
Process 7 | Design pressure 12 barg
8 | Design temperature 80°C
9 | Area classification Safe
10 | Ambient temperature -8.4 + 25°C
11 | Output 4...20mA HART 7
12 | Available range -2.5+ 25 bar
13 | Calibrated range 0+ 1 bar
14 | Element type Isolating Diaphragm
15 | Wetted parts material SS 316L
16 | Element material SS 316L
Transmitter 17 | Case material SS 316L
18 | Execution IP66
19 | Process connections Female thread 1/2-14 NPT-F
20 | Cable entry M20x1.5
21 | Digital display YES - LCD type integrated
22 | Accuracy Better than 0.25% of adjusted span
23 | Power supply 24 VDC
24 | Certification: ATEX, Il 1/2 G Exdb IIC T6...T4 Ga/Gb
25 | Manifold Supplier EMERSON
Accessories | 26 | Manifold type / Model 5-Valves / R305RC52B11
27 | Manifold mat.I Body / seal | SS316/PTFE
Purchase 28 | Instrument Manufacturer EMERSON
29 | Model 2051CD3A22A1KS5E8L4M5D4T1Q4Q8HR7
Notes 30
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PRESSURE GAUGES
1 Tag number 64-P1-054, 64-PI-055
General 2 Service PSA towers pressure
3 | Quantity 2
4 Fluid Air
5 Operating pressure 9 barg
6 Operating temperature 40°C
Process 7 Design pressure 12 barg
8 Design temperature 80°C
9 Area classification Safe
10 | Ambient temperature -8.4 + 25°C
11 | Type Bourdon Tube
12 | Range 0 + 16 barg
13 | Mounting Local
14 | Dial size DN100 mm
15 | Dial / Pointer color / material | White / black / aluminum
16 | Case material Stainless steel SS 316
17 | Ring material Stainless steel SS 316
18 | Blow out protection With solid baffle wall and blow-out back
19 | Lens material Safety glass
Gauge 20 | Pressure element type Bourdon
21 | Pressure element material SS 316L (1.4571)
22 | Socket material Stainless Steel SS 316
23 | Movement material Stainless Steel SS 316
24 | Connection size 1/2" NPT-M
25 | Connection type Radial Bottom
26 | Protection degree IP66
27 | Nominal accuracy CLASS 1 EN837 - 1% on range
28 | Over pressure 30% of span
29 | Certification: ATEX,Exh Gasll 2GExhlICT6..T1 Gb X
) 30 | Diaphragm seal NO
Accessories
31 | Manifold 2 Valves
Purchase 32 | Instruments Manufacturer WIKA
33 | Model 233.30
Notes 34
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PRESSURE GAUGES
1 Tag number 64-PI1-058
General 2 Service Nitrogen receiver pressure
3 | Quantity 1
4 Fluid Nitrogen
5 Operating pressure 8 barg
6 Operating temperature 40°C
Process 7 Design pressure 12 barg
8 Design temperature 80°C
9 Area classification Safe
10 | Ambient temperature -8.4 + 25°C
11 | Type Bourdon Tube
12 | Range 0 + 16 barg
13 | Mounting Local
14 | Dial size DN100 mm
15 | Dial / Pointer color / material | White / black / aluminum
16 | Case material Stainless steel SS 316
17 | Ring material Stainless steel SS 316
18 | Blow out protection With solid baffle wall and blow-out back
19 | Lens material Safety glass
Gauge 20 | Pressure element type Bourdon
21 | Pressure element material SS 316L (1.4571)
22 | Socket material Stainless Steel SS 316
23 | Movement material Stainless Steel SS 316
24 | Connection size 1/2" NPT-M
25 | Connection type Radial Bottom
26 | Protection degree IP66
27 | Nominal accuracy CLASS 1 EN837 - 1% on range
28 | Over pressure 30% of span
29 | Certification: ATEX,Exh Gasll 2GExhlICT6..T1 Gb X
) 30 | Diaphragm seal NO
Accessories
31 | Manifold 2 Valves
Purchase 32 | Instruments Manufacturer WIKA
33 | Model 233.30
Notes 34
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OXYGEN ANALYZER
1 Tag number 64-AT-051
General 2 Service PSA Outlet oxygen content
3 Quantity 1
4 Fluid Nitrogen
5 Operating pressure 8 barg
6 Operating temperature | 40°C
Process 7 Design pressure 12 barg
8 Design temperature 80°C
9 Area classification Safe
10 | Ambient temperature -8.4 + 25°C
1 Analog output 4+20mA
12 | Digital interface 0% to 5%
13 | Calibrated Range 0% + 5%
14 | Power supply 24 VDC
Transmitter 15 | Accuracy +1 of span
16 | Repeatability +0.2% of span
17 | Execution IP66
18 | Enclosure SS 316
19 | Warm-up time 30 minutes
20 | Certification: ATEX, Ex 112 GD Exd llc TC
Probe 21 Mounting Local
Accessories 22 | Digital display No
23 | Isolation valves YES
24 | Manufacturer GE SENSING
Purchase 25 | Model él\cﬂgﬁzgzgzﬁjﬁo
Notes 26
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SOLENOID VALVE
64-XY-051, 64-XY-052, 64-XY-053,
1 Tag number 64-XY-054, 64-XY-055, 64-XY-056,
64-XY-057, 64-XY-058, 64-XY-059,
General 64-XY-060, 64-XY-061
2 Service Actuated valves command
3 Type Solenoid valve
4 Material SS 316
Body 5 Connections 1/4" NPT-F
6 Seals NBR
Acting 7 Ways/Position 3/2
8 | Type UNIVERSAL
9 Power supply 24VDC
10 | Insulation class H
Coil 11 Protection degree IP66
12 | Electrical connection M20 x 1.5
13 | Power consumption 11W
14 | Manufacturer NADI
Purchase 15 | Model C28160D0C
16 | Certification ATEX, Eexd IIC T6
Notes 17 | Installed inside local control panel
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SAFETY VALVE
1 | Tag number 64-PSV-051, 64-PSV-052
General 2 | Service Vessel protection
3 | Quantity 2
4 | Type Safety relief valve
5 | Fluid N2
6 | Operating pressure 12 barg
7 | Operating temperature 40°C
Process 8 | Design pressure 12 barg
9 | Design temperature 80°C
10 | Area classification Safe
11 | Ambient temperature -8.4 + 25°C
12 | Design 2014/68/EU PED
13 | Code ISO 4126-1
14 | Design case Fire case
15 | Inlet connection 1” ANSI 150# RF
Design 16 | Outlet connection 2” ANSI 150# RF
17 | Orifice designation D
18 | Set pressure 12 barg
19 | Back pressure 0 barg
20 | Overpressure 10%
Materials 21 | Diaphragm seal NO
22 | Body SS316
Purchase 23 | Manufacturer N.G.I.
24 | Model G10-API
Notes 25
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SAFETY VALVE
1 | Tag number 64-PSV-053, 64-PSV-054
General 2 | Service N2 receiver protection
3 | Quantity 2
4 | Type Safety relief valve
5 | Fluid N2
6 | Operating pressure 12 barg
7 | Operating temperature 40°C
Process 8 | Design pressure 12 barg
9 | Design temperature 80°C
10 | Area classification Safe
11 | Ambient temperature -8.4 + 25°C
12 | Design 2014/68/EU PED
13 | Code ISO 4126-1
14 | Design case Fire case
15 | Inlet connection 2” ANSI 150# RF
Design 16 | Outlet connection 3” ANSI 150# RF
17 | Orifice designation J
18 | Set pressure 12 barg
19 | Back pressure 0 barg
20 | Overpressure 10%
Materials 21 | Diaphragm seal NO
22 | Body SS316
Purchase 23 | Manufacturer N.G.I.
24 | Model G32-API
Notes 25
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ACTUATED VALVES
1 | Tag number 64-XV-051, 64-XV-052, 64-XV-053, 64-XV-054
2 | Service ON-OFF actuated valves
General
3 | Quantity 4
4 | Type Ball valve
5 | Fluid N2
6 | Operating pressure 12 barg
7 | Operating temperature 40°C
Process 8 | Design pressure 12 barg
9 | Design temperature 80°C
10 | Area classification Safe
11 | Ambient temperature -8.4 + 25°C
12 | Size 1”
13 | Rating 150#
14 | End connections RF
Body
15 | Material A351 CF8M
16 | Ball SS 316
17 | Seat FKM+GRAPHITE
18 | Type RACK & PINION
Actuator
19 | Fail position CLOSE
20 | Manufacturer VALPRES
Purchase
21 | Model ART.68J000
Notes 22
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ACTUATED VALVES
1 | Tag number 64-XV-055, 64-XV-056, 64-XV-057, 64-XV-058,
9 64-XV-059
2 | Service ON-OFF actuated valves
General
3 | Quantity 6
4 | Type Ball valve
5 | Fluid N2
6 | Operating pressure 12 barg
7 | Operating temperature 40°C
Process 8 | Design pressure 12 barg
9 | Design temperature 80°C
10 | Area classification Safe
11 | Ambient temperature -8.4 + 25°C
12 | Size 1”
13 | Rating 150#
14 | End connections RF
Body
15 | Material A352 LCC
16 | Ball A352 LCC
17 | Seat FKM+GRAPHITE
18 | Type RACK & PINION
Actuator
19 | Fail position CLOSE
20 | Manufacturer VALPRES
Purchase
21 | Model ART.68J000
Notes 22
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ACTUATED VALVES
1 | Tag number 64-XV-060, 64-XV-061
2 | Service ON-OFF actuated valves
General
3 | Quantity 2
4 | Type Ball valve
5 | Fluid N2
6 | Operating pressure 12 barg
7 | Operating temperature 40°C
Process 8 | Design pressure 12 barg
9 | Design temperature 80°C
10 | Area classification Safe
11 | Ambient temperature -8.4 + 25°C
12 | Size 1”
13 | Rating 150#
14 | End connections RF
Body
15 | Material A352 LCC
16 | Ball A352 LCC
17 | Seat FKM+GRAPHITE
18 | Type RACK & PINION
Actuator
19 | Fail position OPEN
20 | Manufacturer VALPRES
Purchase
21 | Model ART.68J000
Notes 22
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Sheet of Rev.
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Pos Description Coes| B C Reference docqme_nt Remarks
Acceptance criteria
1 |NITROGEN GENERATOR PACKAGE
1.1 |Check of completeness of the supply according to the purchase order H R R P.O. 1724000437
Incoming materials certificates of materials:
12 | - Vales H|R|R EN 10204
- Instruments
- Raw materials
1.3 |Work Program (for welding refer to step 2.4) H R R
14 Welding procedures and welders’ qualification (WPS+WQP+PQR) approval H R R ASME IX
check
NDT (Non Destructive Test) according to codes for type of material
- RT 10% on piping welds
1.5 - RT 10% on pressure vessels H W M ASME V
- MT 100% on lifting lugs
- VT 100% on piping/pressure vessels/structure welds
16 Test procedure approval check H R R
" |(Hydrostatic test of pressure parts, Mechanical running test)
e Approved ATEX Register: .
1.7 |ATEX Certificates R R R 1724000437-MAC-L1S-00026 Only for instruments
. Approved FAT procedure:
1.8 |Functional blank test H w w 1724000437-QC-PRO-00023
General arrangement drawing:
1.9 |Visual and dimensional check H W | W 1.72.4000437'MAC'DA-00005_
Piping & Instrument Diagram:
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. General arrangement drawing:
1.10 | Weight control H | RIR 1724000437-MAC-DA-00005
1.11 |PED certificates H R R
1.12 |Nameplate check H R R
Painting Inspection Approved painting procedure:
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1.14 |Spare parts check (type, quantity and labelling) H R R P.0O. 1724000437
1.15 |Packing, marking and packing list check H R R Approved packing procedure:
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1.16 |Final documentation review (Data Book) H R R Approved MRB Index:
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. Cross sectional drawings:
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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

" Egmond aan Zee

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
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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

This document identifies any electrical equipment to be fed with its main characteristics.

2.1 REFERENCES

Doc. No.

Description

1724000437-PR-PID-00018

PACKAGE P&ID

1724000437-MAC-DS-00011

EQUIPMENT DATA SHEETS INCLUDING PSA, ETC.

1724000437-QC-ITP-00002

INSPECTION TEST PLAN (ITP)

1724000437-NDT-PRO-00019

NDT PROCEDURES INCLUDING PERSONNEL QUALIFICATIONS

ASME B31.3

PROCESS PIPING

ISO 15614-1 SPECIFICATION  AND  QUALIFICATION  OF  WELDING
PROCEDURES FOR METALLIC MATERIALS - WELDING
PROCEDURE TEST

ISO 9606-1 QUALIFICATION TESTING OF WELDERS — FUSION WELDING

EN 14732 WELDING PERSONNEL — QUALIFICATION TESTING OF WELDING
OPERATORS AND WELD SETTERS FOR MECHANIZED AND
AUTOMATIC WELDING OF METALLIC MATERIALS

ASME IX WELDING, BRAZING, AND FUSING QUALIFICATIONS

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

Table 2 - Definitions and Abbreviations
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3 WELDING BOOK

3.1 FILTERS WELDING MAP

wa

W5 W3

W6 W4
@}E/ "

Pos Joint Materials WPS PQR Process RT PT Welder
W1 | g | ShuzwWLs c220M | o20A | gy | 10% | 100% | s2-5¢
w2 ﬁ:ﬁgeto gﬁ 228 fFrze ol 02/20-A6 02/20-A SMAW / 100% | S2-S4
W | i | sA3ors o2n0n2 | o20A | G |1 [ 100% | s2-s4
w4 5;?%20 2? ggg fFr26 ol 02/20-A6 02/20-A SMAW / 100% | S2-S4
Ws | g | Sasmsre oo | omoa | ST oo | se-ss
W6 fF,’;F,’]Z;O gﬁ ggg fFrf ol 02/20-A6 02/20-A SMAW / 100% | S2-S4
W7 | Couping | SATS0LF201 a0r2 | o20A | g | 1| 100% | S5
w8 ;']aeﬁf 0 gﬁ g;g g%o 02/20-A6 02/20-A SMAW / 100% | S2-S4
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3.2 PSAVESSELS WELDING MAP

-

W11 w12 W13,

W14
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Pos Joint Materials WPS PQR Process RT PT Welder
WA bv‘;rl‘g"“di”a' gﬁ g]g g;g 02/20-A1 2120-A g&m 10% | 100% | S2-S4
w | Sroumferential | 98516 Or70 02/20-A1 2120-A o | 10% | 100% | s2-54
wg | Srounferental | SA 16 Sr70 02/20-A1 2120-A St | 0% | 100% | s2-54
We | Pipetohead | Sh o0 Or0 02/20-A2 2120-A ST L1 00t | s2-54
W | Flangetopipe | Sham g a- ! 02/20-A1 2020-A St |1 | 10w | s2-s4
W6 | Pipetoshell | Shoos o0 02/20-A2 2120-A S |1 [ 1o0m | s2-s4
W7 | Flangetopipe | Shsoa g 02/20-A1 2120-A S |1 | 1o0m | s2-s
w8 ;alececlvlupling gﬁ gfg é':%g” 02/20-A2 2120-A g&m 1| 100% | S2-54
wo | flacoupling | SA350 [F2 kL1 02/20-A2 2020-A S |1 | 10w | s2-s4
wio | Flete head NI 02/20-A2 2020-A St | | 100w | s2-s4
Wit | Platetoshel | oao1o o0 02/20-A6 2120-A SMAW | /| 100% | S2-S4
W12 | Platetoshell | o 210 o7 02/20-A6 2120-A SMAW | /| 100% | S2-S4
W13 | Plate to shell gﬁ g]g g;g 02/20-A6 2020-A SMAW | /| 100% | S2-54
Wi4 | Platetoshel | oa 010 or T 02/20-A6 2120-A SMAW | /| 100% | S2-s4
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3.3 CARBON STEEL PIPING WELDING MAP (PIPING CLASS 01CS)

TW1
TW2
TW2
TW1
[
Pos Joint Thk. Materials WPS PQR Process RT PT Welder
SA 333 GR.6
TW1 | Butt Weld 1,5 to 4mm SA 350 LF2 02/20-A3 02/20-A | GTAW 10% | 100% | S2-S4
SA 420 WPL6
SA 333 GR.6 GTAW
TW1 | Butt Weld 1,5 to 20mm SA 350 LF2 02/20-A1 02/20-A SMAW 10% | 100% | S2-S4
SA 420 WPL6
Branch full
Penetration SA 333 GR6 GTAW 0
TW2 weld 1,5 to 20mm SA 350 LF2 02/20-A2 02/20-A SMAW / 100% | S2-S4
) SA 420 WPL6
(setin)
Branch full
Penetration SA 333 GR6 GTAW 0
TW2 weld 1,5 to 20mm SA 350 LF2 02/20-A4 02/20-A SMAW / 100% | S2-S4
(seton) SA 420 WPL6
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3.4 STAINLESS STEEL PIPING WELDING MAP (PIPING CLASS 01SS)

TW1
TW2
TW2
TW1
[
Pos Joint Thk. Materials WPS PQR Process RT PT Welder
SA 312 TP316L
TW1 | Butt Weld 1,5t05.54mm | SA 182 F316L 02_17-A1-316 | 02/17-A GTAW 10% | 100% | S2-S4
SA 403 WP316L
SA 312 TP316L GTAW
TW1 | Butt Weld 1.5 to 20mm SA 182 F316L 03/20-A1-316 | 03/20-A SMAW 10% | 100% | S2-S4
SA 403 WP316L
Branch full
Penetration SA 312 TP316L GTAW 0
TW2 weld 1,5 t0 20mm SA 182 F316L 03/20-A2 - 316 | 03/20-A SMAW / 100% | S2-S4
) SA 403 WP316L
(setin)
Branch full
Penetration SA 312 TP316L GTAW 0
TW2 weld 1,5 to 20mm SA 182 F316L 03/20-A4 - 316 | 03/20-A SMAW / 100% | S2-S4
(seton) SA 403 WP316L
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3.5 N2 RECEIVER WELDING MAP

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

considered as "NOT CONTROLLED" copy
File: 1724000437-WEL-LIS-00020_03




CROSSWIND

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

ROSETTIMARINO

Document Title:

WELDING BOOK (WPS, PQR,
WELDERS QUALIFICATIONS,
WELDING MAPS, ETC.)

Sheet 15 of 102

Date: 08/02/2025

Rev: 03

Pos Joint Materials WPS PQR Process RT PT Welder
WA chglt‘gfﬁg(‘j“a' gﬁ g]g g;;g 01/18-A1 118-A SATA?\VV\\; 10% | 100% | S2-S4
SAW
W2 gr:;ﬁf{gfﬁ;z’g'a' gﬁ g}g g;g 01/18-A1 118-A %I\E?V\\//V\\; 10% | 100% | S2-S4
W3 g:;c"“gfﬁg'a' gﬁ g]g g;g 01/18-A1 118-A SI\;QYIVV 10% | 100% | S2-S4
SAW
wg | Longiudnal | SAT6 Or70 01/18-A1 118-A o | 1o | 1000 | s2-sa
SAW
ws | Longiudnal ) SAS10 o7 01/18-A1 118-A SSATASVYI/VV 10% | 100% | S2-S4
W6 | Pipe to head gﬁ gfg g?o 02/20-A2 2120-A g,\TA’:\VV\\; I | 100% | S2-4
W7 | Flangetopipe | Shsma g 02/20-A1 2120-A S |1 | 100m | s2-s4
W8 | Pipe to shell 22 e 02/120-A2 2120-A g\m’/\’v ;| 100% | S2-34
Wo | Flangetopipe | oo 0o 02/20-A1 20120-A S | | 100w | s2-s4
W10 | Couplingtoshel | o 20 o2 5! 02/120-A2 2120-A SHAN L1 00t | s2-s
W11 | Coupling to shell gﬁ gfg é':%g” 02/20-A2 2120-A g,\TA’:\VV\\; I | 100% | S2-4
W12 | Pipetohead | gnoao oo 02/20-A2 2120-A S |1 | 100m | s2-s4
W13 | Flangetopipe | onseg s 02/20-A1 2120-A S |1 | 1o0m | s2-s
wig | Merhole shellto gﬁ g]g g;g 02/20-A2 2120-A g,\TA’:\VV\\; 1| 100% | S2-54
W15 ?l"a?g;‘"e shellto | AT GrT0 02/20-A1 2120-A ST L1 00t | s2-s4
W16 | Platetoshel | gaoio ol 02/20-A6 2020-A SMAW | /| 100% | S2-S4
WA7 | Plate to flange gﬁ o fFrg 2 02120-A6 2120-A SMAW | /| 100% | S2-34
W18 | Platetoflange | o oo g cu 02/20-A6 2120-A SMAW | /| 100% | S2-34
W19 | Plate to shell gﬁ g]g g;g 02/20-A6 2020-A SMAW | /| 100% | S2-54
W20 | Platetoshel | oa 010 or T 02/20-A6 2120-A SMAW | /| 100% | S2-s4
W21 | Platetoshel | oao1oor T 02/20-A6 2120-A SMAW | /| 100% | S2-s4
W22 | Platetoshel | oao1o ol 02/20-A6 2020-A SMAW | /| 100% | S2-54
W23 | Platetoshell | o 210 O 70 02/20-A6 2120-A SMAW | /| 100% | S2-S4
W24 | Plate to shell 22 oorr 02/20-A6 2120-A SMAW | /| 100% | S2-S4
W25 | Platetoshel | oao1o ol 02/20-A6 2120-A SMAW | /| 100% | S2-s4
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AEBLAEGE

PRS t°082C

Membro deghi Accordi @i Mutua Riconoscimento €A, IAF e ILAC
Signatory of EA, IAF and ILAC Mutual Recognition Agreements

Certificato n®

ICIM — WACo - 023002 - 00

Certificate No.

Fabbricante

Manufacturer Coes S.r.l.

Indirizzo . )

Address Via Pontida, 265 — 24040, Stezzano (BG)

Procedura di Saldatura del Fabbricante n°

Manufacturer Welding Procedure WPS n° 01/18-A

Nome dell’Operatore di Saldatura

Welding Operator’s Name DELIGIOS Giuliano Gavino

Metodo di Identificazione

Identification method Gl AUSSS2800

StampN. S4

Data e luogo di nascita
Date and Place of Birth

Datore di lavoro
Employer

15/04/1974 Sassari — (SS)/Italia

Coes S.r.l.

UNI EN ISO 14732:2013

DI ICIM S.p.A. & ON per Direttiva 2014/68/UE —
No. Bo. 0425. La presente qualifica soddisfa la
direttiva 2014/68/UE- All.1-3.1.2

Codice/Norma di esame
Code/Testing Standard

Conoscenze tecniche ] Accettabile / Accettable

Job Knowledge Xl Non sottoposta a prova /Not Tested
Variabili Dettagli della prova Campo di validita
Variables Welding test details Range of approval
Processo di saldatura
Welding Process 121 121
Apparecchiatura di saldatura
Welding equipment X
Unita di saldatura ESAB MPH 40/40 Same equipment
Welding machine . o
Dettagli per la saldatura meccanizzata Dettagli della prova Campo di validita
Details for mechanized welding Welding test details Range of approval
Controllo visivo/controllo visivo in remoto . .

) . Direct Direct
Visual control/remote visual control
Controlloi automatico della lunghezza dell’arco Without With & Without
Automatic control of arc length
Insegulm'ento a.utoma’tllco del giunto Without With & Without
Automatic traking of joint
Posizione di saldatura
Welding position PA Flat
Passata singola/passata multipla . . .
Single run/Multirun Multiple Single & Multiple
Materiale a su;?porto With With
Back-up material
Inserto consumale Without With & Without
Consumable insert

=
<t
S
=
(o
&
N
o
o
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CERTIFICATO PROVA DI QUALIFICAZIONE OPERATORE DI SALDATURA
WELDER OPERATOR APPROVAL TEST CERTIFICATE —~ WAC14732 - UNI EN 14732

ACCREDIA T

PRS HvO82C

mbro degh Accord @ Mutue €A, IAF & LAC
Sigratory of EA, [AF and HAC Mutuel fecogaition A sements

Dettagll per la saldatura automatica Dettagli della prova Campo di validita
| Details for automatic welding _ Welding test details Range of approval
Sensore del giunto
Joint sensor
Sensore di controllo dell’arco
Sensor for arc welding control
Tecnica a passata Singola/Multipla
Single run/Multirun technique
Tipo unita di saldatura
Type of welding machine
Altro
Other

i Approvalbas < or; _ Tests result documenta_t!on
3 . Documentazione del
Qualificazione basata su . J!'?.‘!f.f? to delle pro

Prova di procedura di saldatura secondo il punto 4.1 a = Qu AL?T(\:(CEgm'igL Sl

Test of welding procedure according to 4.1 a (UNI EN 1SO 15614-1, UNI EN ISO 15614-2) Report no. 19/0483RP02
Prova di saldatura di pre-produzione o di produzione secondo il punto 4.1 b

Test of pre-production welding or production welding according to 4.1 b (UNI EN ISO O
15613)

Prova di saldatura in conformita alla ISO 9606 secondo il punto 4.1 ¢ O
Test of welding as per ISO 9606 requirements according to 4.1 ¢

Prova di produzione o di campionamento della produzione secondo il punto 4.1 d m|
Test of sample of the production according to 4.1 d

Si certifica che I'operatore di saldatura sopra indicato, usando la procedura di saldatura indicata nel presente
madulo, ha soddisfatto | requisiti descritti dalle norme applicate.

We certify that the welding operator identified above, using the welding procedure given in the present form, has
satisfied the requirements described from the applied standards.

Data di saldatura Validita della qualificazione fino al | Esaminatore

Date of welding | Vaiidity of qualification until Examiner i ) =
06/03/2019 05/03/2025 LAZZARIN MARCO - ICIM Welding Insptt\:cty

j Data di delibera Approvatore
Date of approval Manager J
o T Vincenzo Delacqua !_ Niliiiins
12/07/2021 Rappresentante Direzione / Management Represhg}la&ig_
ICIM S.p.A. I

Conferma della validita da parte del Fabbricante (semestrale)
Confirmation of the validity by Manufacturer (6 month)

Posizione/Titolo | . o . | Data | Posizione/Titolo P Sianatire ! Data
Position/title = ! Date Positionftitle = Date
r o - o
Welding Specialist )ji‘i' - 06/09/2019 Welding Specialist | 1% _ 06/03/2021
= b
Welding Specialist —p \}3' 06/03/2020 Welding Specialist 4 /5’1- _ 06/09/2021
Welding Specialist | A~ 06/09/2020 Wiaré Presy 5| 7 A o6 fez/zoz.
Riconvalida della qualificazione da parte del’Esaminatore (triennale)
Revalidation for qualification by Examiner (every 3 years)
Posizione/Titolo | _ A Data Posizione/Titolo | _, . | Data
) Firma Signature L Firma Signature
- Position/title 9 Date Position/title g Date
5
=
[
a
8
ICIM SpA
Piazza Don Ensico mapelli, 75 - 20099 Sesto San Giovanni {Mil) - Tal. +39 02 725341 Fax +39 02 72002088 - www.icim.it - info@icim.it i
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ALLEGATO RIVALIDAZIONE QUALIFICA SALDATORI
WELDERS QUALIFICATION REVALIDATION ATTACHMENT

ICIM

Fabbricante (Manufacturer): Coes S.r.l.

Certificato n° (Certificate No.): ICIM - WAC — 023002 - 00

Conferma della validita da parte del datore di lavoro/coordinatore della saldatura/ente di esame, per i successivi 6 mesi

Confirmation of the validity by employer/welding coordinator/examining body for the following 6 months

Data Firma Posizione o Titolo
Date Signature _— Position or Title
i *

oo | il o
06032022 ‘/%’ Y % . Sl
o ferfeozy | T 122 Well, SovbnT

—
%fp3feoty| T2 WOl s Sl

Rivalidazione della qualifica da parte dell’ente di esame, per i successivi 2 anni
Revalidation for qualification by examining body for the following 2 years

Data Firma Esaminatore
Date Signature Examiner

Conferma della validita da parte del datore di lavoro/coordinatore della saldatura/ente di esame, per i successivi 6 mesi

Confirmation of the validity by employer/welding coordinator/examining body for the following 6 months

Data Firma Posizione o Titolo
Date Signature Position or Title
7

ﬂé/ag/zcz-’t, %M W@z Spoerille ]

Rivalidazione della qualifica da parte dell’ente di esame, per i successivi 2 anni

Revalidation for qualification by examining body for the following 2 years

Data Firma Esaminatore
Date Signature Examiner

Conferma della validita da parte del datore di lavoro/coordinatore della saldatura/ente di esame, per i successivi 6 mesi

Confirmation of the validity by employer/welding coordinator/examining body for the following 6 months

Data Firma Posizione a Titolo
Date Signature Position or Title

Rivalidazione della qualifica da parte dell’ente di esame, per i successivi 2 anni

Revalidation for qualification by examining body for the following 2 years

Data Firma Esaminatore
Date Signature Examiner

0085CM_01_IT
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CERTIFICATO PROVA DI QUALIFICAZIONE DEL SALDATORE
WELDER APPROVAL TEST CERTIFICATE ~ UNI EN 1SO 8606-1

ACCREDIA

PRS NeORYC
iyl ICIM — WAC — 023003 - 00 et o et
Fabbricante
Manufacturer CoesS.r.l.
Indirizzo . .
Address Via Pontida 265 — Stezzano (BG)
Procedura di Saldatura del Fabbricante n® 02/20-A
Manufacturer Welding Procedure WPS n° o
Nome del Saldatore
Welder’s Name DEL PRATO Roberto
Metodo di Identificazione C.l. AR 1275864 Stamp N. 52

Identification method

Data e luogo di nascita

Date and Place of Birth 07/01/1975 Seriate — (BG) / ltalia

Datore di lavoro

Employer Coes S.r.l.

UNI EN 1SO 9606-1:2017; Schema ICIM 0248CS;

X ICIM S.p.A. & ON per Direttiva 2014/68/UE —
No. Bo. 0425. La presente qualifica soddisfa la
direttiva 2014/68/UE- All. 1 -3.1.2

Codice/Norma di esame
Code/Testing Standard

Prova supplementare di saldatura ad angolo
Supplementary fillet weld test

Conoscenze tecniche

[dSi/Yes R No

[ Accettabile / Acceptable

Job Knowledge Non sottoposta a prova / Not Tested
Variabili Dettagli della prova Campo di validita
Variables ; 5 _Welding test details Range of approval
Processo di saldatura 141 141, 142, 143, 145
Welding Process 111 11

Modalita di trasferimento

Transfer Mode NA: N.A.

Tipo di prodotto ¥ . o
Product Type ~ Plate (P) or Pipe (T) T P - T - Branch Connection 2 60
Tipo di saldatura

Typeofweld 1 Bw oW

Gruppo del materiale base e sottogruppo 11 NA

Parent Material Group(s) and Sub Group(s} ' o o )
Materiale d’apporto designazione 141:S 141: 5, M

Filler material designation 111:8 111: A, B, RA, RB, RC, RR, R
Gruppo materiale d"apporto

Filler material group i R, 52

Gas di protezione

Shielding gas ] EN iSO 1417511 -

Ausiliari ;

Auxiliaries (e.g. backing gas) B

Tipologia di corrente e polaritd DCEN _

Type of Current and Polarity DCEP

Spess, del materiale (mm)

Material Thickness (mm) 10to 30 B

Spessore del materiale depositato {mm) 141: 2 141:2to 4
Deposited Thickness {(mm) 111: 8 111:3to 16
Diametro esterno del tubo (mm)

Pipe outside diometer {mm) 50 225

Posizione di saldatura

Welding positions PA Flat

Dettagli della saldatura 141:ssnb 141:ssnb-ssmb-bs-ssgb-ssfb
Weld details 111: ssmb 111:ss mb —bs

Strati multipli/strato singolo NA .

Multy-layer / single layer i -

Altro

Other N-A. -

ICIM SpA

Piazza Don Enrico Mapelli, 75 - 20099 Sesto San Giovanni (M|) - Tel. +39 02 725341 Fax +39 02 72002098 - www.icim.it - info@icim.it
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CERTIFICATO PROVA DI QUALIFICAZIONE DEL SALDATORE
WELDER APPROVAL TEST CERTIFICATE - UNI EN ISO 2806-1

ACCREDIA ¥
PRS N°0B2C
Certificato n® Hembro degl Accordi ¢ Mutuo Rlcanescimento EA, IAF @ ILAC
Certificate No ICiM — WAC - 023003 - 00 Stanatory of EA, (AF ard AT Mutual Recogrition Agraements
Tipo di test {5 Eseguite e Acc_ettgt'e o Non testate
B8 L A s e Performed and Acceptable | __ Nottested
Esame visivo ACEERAGIE
QUALITY CONTROL S.r.l.
Visual testing (UNI EN ISC 17637) Report . 21/0591RPADL
Esame radiografico ACCEPTABLE
Radiographic testing (UNI EN IS0 17636) QUALITY CONTROL S.r.l.
o, se applicablle / or, if applicable Report no. 21/0591RPA01
Esame ultrasonoro X
Ultrasonic testing (UNI EN ISO 17640)
Prova di plegatura ACCEPTABLE
Bend test (UN! EN iSO 5173) QUALITY CONTROL S.r.l.
o, se applicablle / or, if applicable Report no. 21/0591RPAO1
Prova di trazione con intaglio x
Notch tensile test -
Prova di frattura
Fracture test (UNI EN IS0 9017) X
s
& QUALITY CONTROL S.r.l.

Macroscopic examination (UNI EN IS0 17639)
o, se applicabile / or, if opplicable

Report no. 21/0591RPAOL i

Sl certlfica che il saldatore sopra indicato, usando Is procedura di saldatura indicata nel presente modulo, ha soddisfatto | requisiti descritti
daite norme applicate con la seguente Designazione:

We certify that the welder identified above, using the welding procedure given in the present form, has satisfied the requirements described
from the applied standards with the following Designation:

i " UNIEN ISO 9606-1: 2017 —141 = T — BW — FM1 — § — D50 —s2 ~ PA — 55 nb
UNIEN ISO 9606-1: 2017 - 111 — T ~ BW ~ FM1 — B — D50 — s8 —~ PA —ss mb

Luogo di saldatura Data di saldatura " | Esaminatore e /) [/_,
Place of welding Date ofwelding | Examiner = ge|
Stezzano (BG) 02/11/2020 LAZZARIN Marco — W\el ng Inspector
Data di delibera Approvatore
Date of approval Manager
Vincenzo Delacqua
12/07/2021 Rappresentante Direzione / Management Repfese:itg E
ICIM S.p.A. /
Rivalidazione dopo 3 anni validofinoal | Rivalidazionedopo2anni | Validofino al Rivalldazione dopo 6 mesi Vaildo flno al
Revalldation after 3 years Valid until Revalidation after 2 years Valid until Revalidation after 6 months Valid until
9.3 a) 9.3 h) 01/11/2022 9.3¢)

Applicablle esclusivamente per rivalldazlone secondo paragrafl 9.3 b) oppure paragrafo 5.3 c}

Applicable for Revalidation according to sub-clause 9.3 b) or sub-clause 9.3 ¢)

Per la rivalidazione della qualifica da parte dell'ente di esame, per i successivi 2 anni si prega di fare riferimento all'allegato 0085CM
For the revalldation of the qualification by examining body for the following 2 years please refer to the attachment D085CM
Conferma della validith da parte del datore di lavoro/coordinatore della saldatura/ente di esame, per i successivi 6 mesi

Confirmation of the validity by employer/welding coordinator/examining body for the following & months

Data Firma Posizione o Titolo =]
Date Signatute=s’ e | Posttion or Title
02/05/2021 } y Welding Specialist
- o =
02/11/2021 3f Welding Specialist
02/05/2022 % Welding Specialist
\ "][-3

Nnof2z | S3F (Ae2A2) AP — WL KG INAA

e d's

ICIM SpA
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ALLEGATO RIVALIDAZIONE QUALIFICA SALDATORI
WELDERS QUALIFICATION REVALIDATION ATTACHMENT

Coes S.r.l.

Fabbricante (Manufacturer):

Certificato n° (Certificate No.): ICIM - WAC - 023003 - 00

Conferma della validita da parte del datore di lavoro/coordinatore della saldatura/ente di esame, per i successivi 6 mesi

Confirmation of the validity by employer/welding coordinator/examining body for the following 6 months

0085CM_01_IT

Data Firma Posizione o Titolo
Date Signature e Position or Title
/
01/05/2023 % Welding Specialist
=
01/11/2023 %/ Welding Specialist
> 9>p

01/05/2024 / %/ Welding Specialist

Rivalidazione della qualifica da parte dell’ente di esame, per i successivi 2 anni

Revalidation for qualification by examining body for the following 2 years

Data
Date

Firma
Signature

Esaminatore
Examiner

Conferma della validita da parte del datore di lavoro/coordinatore della saldatura/ente di esame, per i successivi 6 mesi

Confirmation of the validity by employer/welding coordinator/examining body for the following 6 months

Data
Date

Firma
Signature

Posizione o Titolo
Position or Title

Rivalidazione della qualifica da parte dell’ente di esame, per i successivi 2 anni

Revalidation for qualification by examining body for the following 2 years

Data
Date

Firma
Signature

Esaminatore
Examiner

Conferma della validita da parte del datore di lavoro/coordinatore della saldatura/ente di esame, per i successivi 6 mesi

Confirmation of the validity by employer/welding coordinator/examining body for the following 6 months

Data
Date

Firma
Signature

Posizione o Titolo
Position or Title

Rivalidazione della qualifica da parte dell’ente di esame, per i successivi 2 anni

Revalidation for qualification by examining body for the following 2 years

Data
Date

Firma
Signature

Esaminatore
Examiner

ICIM SpA

Piazza Don Enrico Mapelli, 75 - 20099 Sesto San Giovanni (MI) - Tel. +39 02 725341 Fax +39 02 72002098 - www.icim.it - info@icim.it Capitale
sociale € 260.000,00 int. versato ed esistente - C.F./P.IVA e Iscriz. Reg. Imprese di Milano n. 12908230159 — R.E.A. n. 1596292
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0085CM_01_IT

ALLEGATO RIVALIDAZIONE QUALIFICA SALDATORI
WELDERS QUALIFICATION REVALIDATION ATTACHMENT

Conferma della validita da parte del datore di lavoro/coordinatore della saldatura/ente di esame, per i successivi 6 mesi

Confirmation of the validity by employer/welding coordinator/examining body for the following 6 months

Data
Date

Firma
Signature

Posizione o Titolo
Position or Title

Rivalidazione del

la qualifica da parte dell’ente di esame, per i successivi 2 anni

Revalidation for qualification by examining body for the following 2 years

Data
Date

Firma
Signature

Esaminatore
Examiner

Conferma della validita da parte del datore di lavoro/coordinatore de

Confirmation of the validity by employer/welding coordinator/examin

lla saldatura/ente di esame, per i successivi 6 mesi

ing body for the following 6 months

Data
Date

Firma
Signature

Posizione o Titolo
Position or Title

Rivalidazione della qualifica da parte dell’ente di esame, per i successivi 2 anni

Revalidation for qualification by examining body for the following 2 years

Data
Date

Firma
Signature

Esaminatore
Examiner

Conferma della validita da parte del datore di lavoro/coordinatore della saldatura/ente di esame, per i successivi 6 mesi

Confirmation of the validity by employer/welding coordinator/examining body for the following 6 months

Data
Date

Firma
Signature

Posizione o Titolo
Position or Title

Rivalidazione della qualifica da parte dell’ente di esame, per i successivi 2 anni

Revalidation for qualification by examining body for the following 2 years

Data
Date

Firma
Signature

Esaminatore
Examiner

ICIM SpA

Piazza Don Enrico Mapelli, 75 - 20099 Sesto San Giovanni (MI) - Tel. +39 02 725341 Fax +39 02 72002098 - www.icim.it - info@icim.it Capitale
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Mt
S CERTIFICATO PROVA DI QUALIFICAZIONE DEL SALDATORE

e, W%
R ; WELDER APPRUVAL TEST CERTIFICATE - UNI EN I1SO 9606-1
ACCREDIA
PRS N®Q82C
e ICIM — WAC - 023004 — 00 Shatry o E A o A ot o e
Fabbricante
Manufacturer Coes S.r.l.
Indirizzo . .
Address Via Pontida 265 — Stezzano (BG)
Procedura di Saldatura del Fabbricante n° 02/20-A
Manufacturer Welding Procedure WPS n®
Nome del Saldatore . .
Welder's Name DELIGIOS Giuliano Gavino
Metodo di Identificazione
Identification method C.I. CA67930EC Stamp N. $4
Data e luogo di nascita . y
Date and Place of Birth 15/04/1974 Sassari - (SS) / Italia
Datore di lavoro
Employer Coes S.r.l.
UNI EN ISO 9606-1:2017; Schema ICIM 0248CS;
Codice/Norma di esame BJ ICIM S.p.A. & ON per Direttiva 2014/68/UE -
Code/Testing Standard No. Bo. 0425. La presente qualifica soddisfa la
direttiva 2014/68/UE- All. 1 -3.1.2

rova su entare di salda ad angol .
Prova supplementare di saldatura ad angolo ) Si/Yes I No
Supplementary fillet weld test
Conoscenze tecniche [ Accettabile / Acceptable
Job Knowledge Non sottoposta a prova / Not Tested
Variabili Dettagli della prova Campo di validita
Variables _ Welding test details _______Range of approval
Processo di saldatura 141 141, 142, 143, 145
Welding Process 111 111
Modalita di trasferimento
Transfer Mode N.A. - N.A.
Tipo di prodotto . "
Product Type ~ Plate (P) or Pipe (T) T P - T - Branch Connection = 60
Tipo di saldatura
pe of weld B S
Gruppo del materiale base e sottogruppo 11 NA
Parent Material Group(s) and Sub Group(s) L B ) I S o R
Matertale d’apporto designazione 141:S 141:5, M
Filler material designation 111:B 111: A, B, RA, RB, RC, RR, R
Gruppo materiale d’apporto
Filler material group FM1 FM1, FM2
Gas di protezione
Shielding gas ENISO 1417511 -
Ausiliari _ B
| Auxillaries (e.g. backing gas) )
Tipologia di corrente e polaritd DCEN
Type of Current and Polarity DCEP -
Spess. del matertale {(mm)
Material Thickness {mm) 10t0 30 )
Spessore del materiale depositato {(mm) 141:2 141:2to 4
Deposited Thickness {(mm) 111:8 111:3t0 16
Diametro esterno del tubo (mm)
Plpe outside diameter (mm) 59 = ]
Posizione di saldatura
Welding positions i hlat
Dettagli della saldatura 141: ssnb 141:ssnb-ssmb-bs-ssgb-ssfb
Weld details 111:ss mb 111: ss mb—bs
Stratl multipli/strato singolo NA _
I:' Multy-layer / single layer o
jea Altro
(=] )
s/ Other e
g
)
R
[=)
ICIM SpA
Piazza Don Enrico Mapelli, 75 - 20099 Sesto San Giovanni (M) - Tel. +39 02 725341 Fax +39 02 72002098 - www.icim.it - info@icim.it pag. 1di2
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CERTIFICATO PROVA DI QUALIFICAZIONE DEL SALDATORE
WELDER APPROVAL TEST CERTIFICATE - UNI EN ISO 8606-1

ACCREDIA

preun

PRS HN°OB2C

Certificato n° Membro deghi Acesrdi ol Mutuo Riconoscimento EA, AF € ILAC

Certifi cate No. ICIM = WAC . 023004 ha 00 Signatory of EA, LAF and ILAC Mutual Recognition Agresments

Tipo di test Esepuite e Accettate Non testate
Type of test Mnis _ Performed and Acceptable i Not tested
Esama visivo SOREQIARTE
Visual teting (UNI EN 150 17637) F?ﬂ‘;ﬁ';:?fg%g‘;i:; (')'é
Esame radiografico ACCEPTABLE
Radlographic testing (UN! EN IS0 17636) QUALITY CONTROL S.r.l.
0, se applicablle / or, If applicable Report no. 21/0591RP05
Esame ultrasonoro X
Ultrasonic testing (UNI EN ISO 17640)
Prova di piegatura

Bend test (UNI EN 1SO 5173)

o, se applicabite / or, if applicable X
Prova di trazlone con Intaglio
Notch tensile test

Prova di frattura

Fracture test (UNI EN ISO 9017)
o, se applicabile / or, if applicable "
Esame macrografico

Macroscopic examination (UNI EN 1SO 17639)
o, se applicabile / or, if applicable

Si certifica che il saldatore sopra indicato, usando 'a procedura di saldatura indicata nel presente modulo, ha soddisfatto | requisiti descritti
dalle norme applicate con la seguente Designazione:

We certify that the welder identified above, using the welding procedure given in the present form, has satisfied the requirements described
fmm the applied standards with the following Designation:

" UNI EN IS0 9606-1: 2017 — 141 — T~ BW ~ FM1 ~S — D50 —s2 — PA - ss nb
UNI EN ISO 96086-1: 2017 =111 ~T~ BW -~ FM1 ~B—=D50 ~ sB ~PA ~ss mb
[ Luogo di saldatura ' " patadi saldatura Esaminatore = (’_
| Paceofweldng | Dowofweidng | Exominer “/" A 57 o S
Stezzano (BG} 02/11/2020 LAZZARIN Marco —V%eldlng Inspector
Data di delibera Approvatore - -
Date of approval Manager
Vmcenzo Delacqua 3
12/07/2021 Rappresentante Direzione / Management Repreé (a%w
| ICIM S.p.A.
Rivatidazione dopo 3 anni valido fino al Rivalidazione dopo 2anni | Validofinoal Rivalidazione dopo 6 mesi valido fino al
Revalidation after 3 years Valid until Revalidation after 2 years Valid until Revalidation after 6 months Valid until
9.3a) 9.3 b) 01/11/2022 9.3¢)

Applicabile esclusivamente per rivalidazione secondo paragrafl 9.3 b) oppure paragrafo 8.3 c}

Applicable for Revalidation according to sub-clause 9.3 b) or sub-clause 9.3 ¢)

Per la rivalidazione della qualifica da parte dell’ente di esame, per i successivi 2 anni si prega difare riferimento all'allegato 0085CM
For the revalidation of the qualification by examining body for the following 2 years please refer to the attachment 0085CM
Conferrna della validita da parte del datore di lavoro/coordinatore della saldatura/ente di esame, per i successivi 6 mest

Confirmation of the validity by employer/welding coordinator/examining body for the following & months

Data Firma Poslzione o Titolo
,____J Sipwﬁ,v—;'f —‘ Position or Title
02/05/2021 - Welding Specialist
/ Ve ol :
02/11/2021 /5/& Welding Specialist
02/05/2022 P Welding Specialist

)

3”//:0 /.23, Lagzeny MM G — WEWDIAE 1AL

o

-4 S W

0251CM_09IT

1CIiV1 SpA
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M
‘;f“:‘m:: ALLEGATO RIVALIDAZIONE QUALIFICA SALDATORI
W WELDERS QUALIFICATION REVALIDATION ATTACHMENT

ICIM

Fabbricante (Manufacturer): Coes S.r.l.

Certificato n° (Certificate No.): ICIM — WAC - 023004 - 00

Conferma della validita da parte del datore di lavoro/coordinatore della saldatura/ente di esame, per i successivi 6 mesi

Confirmation of the validity by employer/welding coordinator/examining body for the following 6 months

Data Firma Posizione o Titolo
Date Signature T Position or Title

/
01/05/2023 % Welding Specialist

>
01/11/2023 %///77 Welding Specialist

01/05/2024 / % Welding Specialist

Rivalidazione della qualifica da parte dell’ente di esame, per i successivi 2 anni

Revalidation for qualification by examining body for the following 2 years

Data Firma Esaminatore
Date Signature Examiner

Conferma della validita da parte del datore di lavoro/coordinatore della saldatura/ente di esame, per i successivi 6 mesi

Confirmation of the validity by employer/welding coordinator/examining body for the following 6 months

Data Firma Posizione o Titolo
Date Signature Position or Title

Rivalidazione della qualifica da parte dell’ente di esame, per i successivi 2 anni

Revalidation for qualification by examining body for the following 2 years

Data Firma Esaminatore
Date Signature Examiner

Conferma della validita da parte del datore di lavoro/coordinatore della saldatura/ente di esame, per i successivi 6 mesi

Confirmation of the validity by employer/welding coordinator/examining body for the following 6 months

Data Firma Posizione o Titolo
Date Signature Position or Title

Rivalidazione della qualifica da parte dell’ente di esame, per i successivi 2 anni

Revalidation for qualification by examining body for the following 2 years

Data Firma Esaminatore
Date Signature Examiner

0085CM_01_IT

ICIM SpA
Piazza Don Enrico Mapelli, 75 - 20099 Sesto San Giovanni (Ml) - Tel. +39 02 725341 Fax +39 02 72002098 - www.icim.it - info@icim.it Capitale
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zoia
Casella di testo
01/05/2023

zoia
Casella di testo
Welding Specialist

zoia
Casella di testo
01/11/2023

zoia
Casella di testo
01/05/2024

zoia
Casella di testo
Welding Specialist

zoia
Casella di testo
Welding Specialist

http://www.icim.it
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ICIM

0085CM_01_IT

ALLEGATO RIVALIDAZIONE QUALIFICA SALDATORI
WELDERS QUALIFICATION REVALIDATION ATTACHMENT

Conferma della validita da parte del datore di lavoro/coordinatore della saldatura/ente di esame, per i successivi 6 mesi

Confirmation of the validity by employer/welding coordinator/examining body for the following 6 months

Data
Date

Firma
Signature

Posizione o Titolo
Position or Title

Rivalidazione della qualifica da parte dell’ente di esame, per i successivi 2 anni

Revalidation for qualification by examining body for the following 2 years

Data
Date

Firma
Signature

Esaminatore
Examiner

Conferma della validita da parte del datore di lavoro/coordinatore de

Confirmation of the validity by employer/welding coordinator/examin

lla saldatura/ente di esame, per i successivi 6 mesi

ing body for the following 6 months

Data
Date

Firma
Signature

Posizione o Titolo
Position or Title

Rivalidazione della qualifica da parte dell’ente di esame, per i successivi 2 anni
Revalidation for qualification by examining body for the following 2 years

Data
Date

Firma
Signature

Esaminatore
Examiner

Conferma della validita da parte del datore di lavoro/coordinatore della saldatura/ente di esame, per i successivi 6 mesi

Confirmation of the validity by employer/welding coordinator/examining body for the following 6 months

Data
Date

Firma
Signature

Posizione o Titolo
Position or Title

Rivalidazione della qualifica da parte dell’ente di esame, per i successivi 2 anni

Revalidation for qualification by examining body for the following 2 years

Data
Date

Firma
Signature

Esaminatore
Examiner

ICIM SpA

Piazza Don Enrico Mapelli, 75 - 20099 Sesto San Giovanni (MI) - Tel. +39 02 725341 Fax +39 02 72002098 - www.icim.it - info@icim.it Capitale
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http://www.icim.it

s
3t CERTIFICATO PROVA DI QUALIFICAZIONE DEL SALDATORE

iy WELDER APPROVAL TEST CERTIFICATE - UNI EN ISO 9606-1
ACCREDIA
PRS N°OB2C
g:ﬁ:::g::: . ICIM — WAC - 023005 — 00 e e Ur e e e e
Fabbricante
Manufacturer Coes S.r.l.
Indirizzo . .
Address Via Pontida 265 — Stezzano (BG)
Procedura di Saldatura del Fabbricante n° 03/20-A
Manufacturer Welding Procedure WPS n°
Nome del Saldatore et =
Welder's Name DELIGIOS Giuliano Gavino
Metodo di Identificazione
Identification method C.I. CA67930EC Stamp N. $4
Data e luogo di nascita ol .
Date and Place of Birth 15/04/1974 Sassari — (SS) / Italia
Datore di lavoro
Employer Coes S.r.l.
UNI EN ISO 9606-1:2017; Schema ICIM 0248CS;
Codice/Norma di esame ICIM S.p.A. & ON per Direttiva 2014/68/UE —
Code/Testing Standard No. Bo. 0425. La presente qualifica soddisfa la
direttiva 2014/68/UE- All. 1 -3.1.2

va lementare di saldatura ad angolo
Prova supp di sald ad ango [si/Yes K No
Supplementary fillet weld test
Conoscenze tecniche [ Accettabile / Acceptable
Job Knowledge B Non sottoposta a prova / Not Tested
Variabili Dettagli defla prova Campo di validita =i
Variables Welding test details __| Range of approval —
Processo di saldatura 141 141, 142, 143, 145
Welding Process 111 111
Modalita di trasferimento
Transfer Mode N.A. N.A.
Tipo di prodotto . o
Product Type — Plate (P) or Pige (T) T P - T - Branch Connection 2 60
Tipo di saldatura
Type of weld BW e
Gruppo del materiale base e sottogruppo 8.1 NA
| Parent Materiol Group(s) and Sub Group(s) ' -
Materiale d'apporto designazione 141:5 141: 5, M
Filler material designation 111:R 111: A, RA, RB, RC, RR, R
Gruppo materiale d’apporto
Filler material group ks e
Gas di protezione
Shielding gos EN SO 1417511 -
Ausillari ==
Auxiliaries (e.g. backing gas) EN 1SO 1417511 )
Tipologia di corrente e polaritd DCEN
Type of Current and Polarity DCEP i
Spess. del materiale (mm)
Material Thickness (mm) 10to0 30 =
Spessore del materiale depositato (mm) 141:2 141:2t0 4
Deposited Thickness (mm) 111:8 111:3t0 16 b
Diametro esterno del tubo (mm)
Pipe outside diameter (mm) 50 - 225 .
Posizione di saldatura
Welding positions L] Flat
Dettagli della saldatura 141:ssgb 141:ssmb—bs—ss gb
Weld details 111:ssmb 111: ss mb - bs
Strati multipli/strato singolo
F_-I Multy-layer / single layer B 4.
ol Altro
s/ Other N.A. N.A.
()
—t
Y
(=)
ICIM SpA
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CERTIFICATO PROVA D1 QUALIFICAZIONE DEL SALDATORE
WELDER APPROVAL TEST CERTIFICATE - UNI EN ISO 9606-1

PRS N°QR2C
Certificato n° Membro degl Accord i Mutua Riconoscimento EA, 14F ¢ HAC
Certificate NO ICIM — WAC bt 023005 - 00 Signatory of EA, IAF and ILAC Mutual Recognition Agreemants
[ Tipo di test R Eseguite e Accettate Non testate W
Type of test E  Performed and Acceptable __ Nottested '
Esame visivo ACCEPTABLE
QUALITY CONTROLS.r.l.
| __Visual testing (UNI EN IS0 17637) Report no. 21/0591RP06
Esame radiografico ACCEPTABLE
Radiographic testing (UNI EN 150 17636) QUALITY CONTROL S.r.l.

o, se applicablle / or, if applicable Report no. 21/0591RP06
Esame ultrasonoro X
Ultrasonic testing {UNI EN ISO 17640)
Prova di piegatura

Bend test (UNI EN ISO 5173}

o, se applicabile / or, if applicable X
Prova dl trazlone con intaglio
Notch tensile test o -
Prova di frattura

Fracture test (UNI EN IS0 5017)
o, se applicabile / or, if applicable X
Esame macrografico

Macroscopic examination (UNI EN 1SO 17633)
|0, se applicabile [ or, if opplicable

Si certifica che il saldatore sopra indicato, usando la procedura di saldatura indicata nel presente modulo, ha soddisfatto | requisiti descritti
dalle norme applicate con la seguente Designazione:

We certify that the welder identified above, using the welding procedure given in the present form, has satisfied the requirements described
from the applied standards with the following Designation:

= UNIEN 150 9606-1: 2017 — 141 — T~ BW ~FM5 5 — D50~ 52— PA—55 gb
| UNI EN SO 9606-1: 2017 — 111 ~T — BW — FM5 — R~ D50 — 58 ~ PA —ss mb E
TR et = S ===

| Luogo di saldatura Datadisaldatura | Esaminatore = /",[_’
| Place of welding Doteof welding | Exarniner ‘%
!l Stezzano (BG) 02/11/2020 l LAZZARIN Marco ~ Wel#l}ng Inspector

Data di defibera | Approvatore =

Date of approval | Manager

| Vincenzo Delacqua '
12/07/2021 Rappresentante Direziona /Management Rep! Qﬂv@
ICIM S.p.A.
¥

Rivalidazione dopo 3 annl Validofinoal | Rivalidazione dope 2 annt | Valido fino al Rivalidazione dopo 6 mesi Valido fino al
Revalldation after 3 years Valid until Revalidation after 2 years Valid until Revaiidation after 6 months Valid until
9.3 a) 9.3 b) 01/11/2022 9.3¢)

Applicabile esclusivamente per rivalidazione secondo paragrafi 9.3 b) oppure paragrafo 9.3 ¢)

Applicable for Revaiidation according to sub-clause 9.3 b) or sub-clause 9.3 c)

Per |a rivalidazione della qualifica da parte dell'ente di esame, per i successivi 2 anni si prega di fare riferimento all’allegato 0085CM
For the revalidation af the qualification by examining body for the following 2 years please refer to the attochment 0085CM
Conferma della validith da parte del datore di lavoro/coordinatore della saldatura/ente d} esame, per § successivi 6 mesi

Confirmation of the validity by employer/welding coordinator/examining body for the following 6 months

3 Data Firma Posizlone o Titolo
Date ngw iz == Pasition ar Title
02/05/2021 - Welding Specialist
ozrtizo21 |/ K Welding Specialist
7 e ) s
02/05/2022 Welding Specialist
;. £))s
- =
R s ch 2% (AB2ARUA) TN — (e N SS,
Rt} [ T | = p
8
ICIM SpA.

Piazza Dan Enrico Mapelli, 75 - 20099 Sesto San Giovanni (M1} - Tel. +39 02 725341 Fax +39 02 72002098 - www.icim.it - info@icim.it
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‘;f“:‘m:: ALLEGATO RIVALIDAZIONE QUALIFICA SALDATORI
W WELDERS QUALIFICATION REVALIDATION ATTACHMENT

ICIM

Fabbricante (Manufacturer): Coes S.r.l.

Certificato n° (Certificate No.): ICIM — WAC - 023005 - 00

Conferma della validita da parte del datore di lavoro/coordinatore della saldatura/ente di esame, per i successivi 6 mesi

Confirmation of the validity by employer/welding coordinator/examining body for the following 6 months

Data Firma Posizione o Titolo
Date Signature _—<7 Position or Title
4
01/05/2023 /77 Welding Specialist

01/11/2023

o
01/05/2024 % / Welding Specialist

Welding Specialist

Rivalidazione della qualifica da parte dell’ente di esame, per i successivi 2 anni

Revalidation for qualification by examining body for the following 2 years

Data Firma Esaminatore
Date Signature Examiner

Conferma della validita da parte del datore di lavoro/coordinatore della saldatura/ente di esame, per i successivi 6 mesi

Confirmation of the validity by employer/welding coordinator/examining body for the following 6 months

Data Firma Posizione o Titolo
Date Signature Position or Title

Rivalidazione della qualifica da parte dell’ente di esame, per i successivi 2 anni

Revalidation for qualification by examining body for the following 2 years

Data Firma Esaminatore
Date Signature Examiner

Conferma della validita da parte del datore di lavoro/coordinatore della saldatura/ente di esame, per i successivi 6 mesi

Confirmation of the validity by employer/welding coordinator/examining body for the following 6 months

Data Firma Posizione o Titolo
Date Signature Position or Title

Rivalidazione della qualifica da parte dell’ente di esame, per i successivi 2 anni

Revalidation for qualification by examining body for the following 2 years

Data Firma Esaminatore
Date Signature Examiner

0085CM_01_IT

ICIM SpA
Piazza Don Enrico Mapelli, 75 - 20099 Sesto San Giovanni (Ml) - Tel. +39 02 725341 Fax +39 02 72002098 - www.icim.it - info@icim.it Capitale
sociale € 260.000,00 int. versato ed esistente - C.F./P.IVA e Iscriz. Reg. Imprese di Milano n. 12908230159 — R.E.A. n. 1596292 pag. 1di2


zoia
Casella di testo
01/05/2023

zoia
Casella di testo
Welding Specialist

zoia
Casella di testo
Welding Specialist

zoia
Casella di testo
Welding Specialist

zoia
Casella di testo
01/11/2023

zoia
Casella di testo
01/05/2024

http://www.icim.it
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ICIM

0085CM_01_IT

ALLEGATO RIVALIDAZIONE QUALIFICA SALDATORI
WELDERS QUALIFICATION REVALIDATION ATTACHMENT

Conferma della validita da parte del datore di lavoro/coordinatore della saldatura/ente di esame, per i successivi 6 mesi

Confirmation of the validity by employer/welding coordinator/examining body for the following 6 months

Data
Date

Firma
Signature

Posizione o Titolo
Position or Title

Rivalidazione della qualifica da parte dell’ente di esame, per i successivi 2 anni

Revalidation for qualification by examining body for the following 2 years

Data
Date

Firma
Signature

Esaminatore
Examiner

Conferma della validita da parte del datore di lavoro/coordinatore de

Confirmation of the validity by employer/welding coordinator/examin

lla saldatura/ente di esame, per i successivi 6 mesi

ing body for the following 6 months

Data
Date

Firma
Signature

Posizione o Titolo
Position or Title

Rivalidazione della qualifica da parte dell’ente di esame, per i successivi 2 anni
Revalidation for qualification by examining body for the following 2 years

Data
Date

Firma
Signature

Esaminatore
Examiner

Conferma della validita da parte del datore di lavoro/coordinatore della saldatura/ente di esame, per i successivi 6 mesi

Confirmation of the validity by employer/welding coordinator/examining body for the following 6 months

Data
Date

Firma
Signature

Posizione o Titolo
Position or Title

Rivalidazione della qualifica da parte dell’ente di esame, per i successivi 2 anni

Revalidation for qualification by examining body for the following 2 years

Data
Date

Firma
Signature

Esaminatore
Examiner

ICIM SpA

Piazza Don Enrico Mapelli, 75 - 20099 Sesto San Giovanni (MI) - Tel. +39 02 725341 Fax +39 02 72002098 - www.icim.it - info@icim.it Capitale
sociale € 260.000,00 int. versato ed esistente - C.F./P.IVA e Iscriz. Reg. Imprese di Milano n. 12908230159 — R.E.A. n. 1596292
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Certificato n°
Certificate No.

CERTIFICATO PROVA DI QUALIFICAZIONE DEL SALDATORE
WELDER APPROVAL TEST CERTIFICATE - UNI EN ISO 9606-1

ICIM — WAC - 023006 - 00

AeCREDIA &

FRS NeOB2C

Membro degli Accordi di Mutue Riconascimento EA, 1AF ¢ ILAC
Signatary of €A, IAF and ILAC Mutual Recognition Agreemants

Fabbricante
Manufacturer

Coes S.r.1.

Indirizzo
Address

Via Pontida 265 — Stezzano (BG)

Procedura di Saldatura del Fabbricante n°
Manufacturer Welding Procedure WPS n°®

03/20-A

Nome del Saldatore
Welder’s Name

DEL PRATO Roberto

Metodo di identificazione C.I. AR 1275864

Identification method

Stamp N. S2

Data e luogo di nascita
Date and Place of Birth

07/01/1975 Seriate ~ (BG) / Italia

Datore di lavoro
Employer

Coes S.r.l.

UNIEN ISO 9606-1:2017; Schema ICIM 0248CS;

Codice/Norma di esame
Code/Testing Standard

BJ ICIM S.p.A. & ON per Direttiva 2014/68/UE —
No. Bo. 0425, La presente qualifica soddisfa la

direttiva 2014/68/UE- All. 1-3.1.2

Prova supplementare di saldatura ad angolo

Supplementary fillet weld test

[1Si/Yes g No

Conoscenze tecniche [ Accettabile / Acceptable
Job Knowledge X Non sottoposta a prova / Not Tested
Varlabili Dettagli della prova Campo di validita
\_Variables Welding test details | Range of approval e
Processo di saldatura 141 141, 142, 143, 145
Welding Process 111 111
Moedalita di trasferimento
Transfer Mode N2 N.A.
Tipo di prodotto i 5
Product Type - Plate (P) or Pipe (T) T P - T - Branch Connection = 60
Tipo di saldatura
Type of weld d BW
Gruppo del materiale base e sottogruppo 8.1 NA
Parent Material Group(s) and Sub Group(s) : - o
Materiale d’apporto designazione 141:S 141:S, M
Filler material designation 111:R 111: A, RA, RB, RC, RR, R
Gruppo materiale d’apporto
Filler material group FM5 FM5
Gas di protezione
Shielding gas ENISO 14175 11 -
Ausiliari
Auxiliaries (e.g. backing gas) EN IS0 1417511 )
Tipologia di corrente e polarita DCEN ;
Type of Current and Polarity DCEP
Spess. del materiale (mm)
Material Thickness (mm) 10to 30 °
Spessore del materiale depositato (mm) 141: 2 141:2to 4
Deposited Thickness (mm) 111: 8 111:3to 16
Diametro esterno del tubo {mm)
Pipe outside diameter (mm) 50 225
Posizione di saldatura
Welding positions PA Flat
Dettagli della saldatura 141:ssgb 141: ssmb —~bs ~ss gb
Weld detuils 111:ss mb 111:ssmb-bs
Strati multipll/strato singolo
Multy-lfayer / single layer N.A. N.A.
Altro
Other N.A. N.A. )

ICIM SpA

Piazza Don Enrico Mapelli, 75 - 20099 Sesto San Giovanni (MI) - Tel. +39 02 725341 Fax +39 02 72002098 - www.icim.it - info@icim.it
Capitale sociale € 260.000,00 int. versato ed esistente - C.F./P.IVA e Iscriz. Reg. imprese di Milano n. 12908230159 - R.E.A. n. 1596292
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CERTIFICATO PROVA DI QUALIFICAZIONE DEL SALDATORE

-, S
B e
¥y WELDER APPEOQOVAL TEST CERTIFICATE - UNI EN ISO 2606-1
ACCREDIA %,
PRS NO082C
Certificato n® Hembro deqll Accordi ¢ Mutuo Riconoscimento EA, 14F & ILAC
C e I'tlfl cate N o ICI M WAC 023006 00 Signatory of EA, IAF and IAC Mutual Recognition Agreemaents
Tipo di test Eseguite e Accettate ' ; Non testate
Type of test ¥ s o Performed and Acceptable T ol Nottested |
ACCEPTABLE
Esame visivo
) . QUALITY CONTROLS.r.l.
Visual testing {UNI EN ISO 17637} Report no. 21/0591RPAO2
Esame radiografico ACCEPTABLE
Radlographic testing (UNI EN iSO 17636) QUALITY CONTROL S.r.l.
o, se applicabile / or, if applicable Report no. 21/0591RPAO2
Esame uitrasonoro %
Ultrasonic testing (UNI EN IS0 17640)
Prova di piegatura ACCEPTABLE
Bend test (UNI EN 150 5173} QUALITY CONTROL S.r.l.
o, se applicablle / or, If applicable Report no. 21/0591RPA02
Prova di trazione con intaglio X
Notch tensile test
Prova di frattura
Fracture test (UNI EN 1SO 9017) X
SO
e QUALITY CONTROL S.r.l.
Macroscopic e:xamma_tlon (L{NI EN IS0 17639) Report no. 21/0591RPA02
o, sc applicabile / or, if applicable ) ) I

sl certifica che I saldatore sopra Indicato, usando la pracedura di saldatura indicata nel presente modulo, ha soddisfatto | requisiti descritti
dalle norme applicate con la seguente Designazione:

We certify that the welder identified above, using the welding procedure given in the present form, hos satisfied the requirements described
from the applied standards with the following Designation:

UNI EN ISO 9606-1: 2017 ~ 141 —T — BW — FM5 ~ S — D50 ~s2 - PA~ss gb
~ UNIEN ISO 9606-1: 2017 ~ 111 ~T~BW - FM5 ~R - D50 — 78 s8—PA-ss mb_ =3
[ Luogo di saldstura 5 | Datadisaldatura Esaminatore == z, Lﬂ
Place of welding % Date of welding Examiner S|
Stezzano (BG}) 02/11/2020 | LAZZARIN Marco — Wel?‘ng Inspector
L g
Data di delibera Approvatore
Date of approval Manager
Vincenzo Delacqua {
12/07/2021 Rappresentante Direzione / Management Reprasfn\ﬂ?a
H— ICIM S.p.A. !
Rivalidazione dopo 3 anni valido fino al Rivalidazione dopo 2 anni { Valido fino al Rivalidazione dopo 6 mesi valido fino al
Revalidation after 3 years Valid until Revalidation after 2 years valid until Revalidation after 6 months Valid until
9.3a) 9.3b) 01/11/2022 9.3¢)

Applicabile esclusivamente per rivalidazione secondo paragrafi 9.3 b) oppure paragrafo 9.3 )

Applicable for Revalidation according to sub-clause 9.3 b} or sub-clause 9.3 c)

Per la rivalidazione della qualifica da parte dell’ente di esame, per | successivi 2 anni si prega di fare riferimento all'allegato 0085CM
For the revalidation of the qualification by examining body for the following 2 years please refer to the attachment 0085CM
Conferma della validith da parte del datore di lavoro/coordinatore della saldatura/ente di esame, per | successivi 6 mesi

Confirmation of the validity by employer/welding coordinator/examining bady for the following 6 months

[ Data Flrma Posizione o Titolo
| Date | Position or Title

?
02/05/2021 3,,, /Z// Welding Specialist

02/11/2021 / Welding Specialist

02/05/2022 / ' !’P/ _ Welding Specialist
= /)
s [hefzz 7 s Nt ~WedirG 4]
@ il Y,

iCIM SpA

Piazza Dan Enrico Mapelli, 75 - 20099 Sesto San Giovanni (MI} - Tel. +39 02 725341 Fax +39 02 72002098 - www.icim.it - info@icim.it

Capitale sociale € 260.000,00int. versato ad esistente - C.F./P.IVA e Iscriz. Reg. Imprese di Milano n. 12908230159 ~ R.E.A. n. 1596292 pag.- 2di2



M
‘;f“:‘m:: ALLEGATO RIVALIDAZIONE QUALIFICA SALDATORI
W WELDERS QUALIFICATION REVALIDATION ATTACHMENT

ICIM

Fabbricante (Manufacturer): Coes S.r.l.

Certificato n° (Certificate No.): ICIM — WAC - 023006 — 00

Conferma della validita da parte del datore di lavoro/coordinatore della saldatura/ente di esame, per i successivi 6 mesi

Confirmation of the validity by employer/welding coordinator/examining body for the following 6 months

Data Firma Posizione o Titolo
Date Signature_, Position or Title
01/05/2023 Welding Specialist
> g>p

01/11/2023 ///77 % Welding Specialist
01/05/2024 % / Welding Specialist

Rivalidazione della qualifica da parte dell’ente di esame, per i successivi 2 anni

Revalidation for qualification by examining body for the following 2 years

Data Firma Esaminatore
Date Signature Examiner

Conferma della validita da parte del datore di lavoro/coordinatore della saldatura/ente di esame, per i successivi 6 mesi

Confirmation of the validity by employer/welding coordinator/examining body for the following 6 months

Data Firma Posizione o Titolo
Date Signature Position or Title

Rivalidazione della qualifica da parte dell’ente di esame, per i successivi 2 anni

Revalidation for qualification by examining body for the following 2 years

Data Firma Esaminatore
Date Signature Examiner

Conferma della validita da parte del datore di lavoro/coordinatore della saldatura/ente di esame, per i successivi 6 mesi

Confirmation of the validity by employer/welding coordinator/examining body for the following 6 months

Data Firma Posizione o Titolo
Date Signature Position or Title

Rivalidazione della qualifica da parte dell’ente di esame, per i successivi 2 anni

Revalidation for qualification by examining body for the following 2 years

Data Firma Esaminatore
Date Signature Examiner

0085CM_01_IT

ICIM SpA
Piazza Don Enrico Mapelli, 75 - 20099 Sesto San Giovanni (Ml) - Tel. +39 02 725341 Fax +39 02 72002098 - www.icim.it - info@icim.it Capitale
sociale € 260.000,00 int. versato ed esistente - C.F./P.IVA e Iscriz. Reg. Imprese di Milano n. 12908230159 — R.E.A. n. 1596292 pag. 1di2


zoia
Casella di testo
01/05/2023

zoia
Casella di testo
01/11/2023

zoia
Casella di testo
01/05/2024

zoia
Casella di testo
Welding Specialist

zoia
Casella di testo
Welding Specialist

zoia
Casella di testo
Welding Specialist

http://www.icim.it
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ICIM

0085CM_01_IT

ALLEGATO RIVALIDAZIONE QUALIFICA SALDATORI
WELDERS QUALIFICATION REVALIDATION ATTACHMENT

Conferma della validita da parte del datore di lavoro/coordinatore della saldatura/ente di esame, per i successivi 6 mesi

Confirmation of the validity by employer/welding coordinator/examining body for the following 6 months

Data
Date

Firma
Signature

Posizione o Titolo
Position or Title

Rivalidazione della qualifica da parte dell’ente di esame, per i successivi 2 anni

Revalidation for qualification by examining body for the following 2 years

Data
Date

Firma
Signature

Esaminatore
Examiner

Conferma della validita da parte del datore di lavoro/coordinatore de

Confirmation of the validity by employer/welding coordinator/examin

lla saldatura/ente di esame, per i successivi 6 mesi

ing body for the following 6 months

Data
Date

Firma
Signature

Posizione o Titolo
Position or Title

Rivalidazione della qualifica da parte dell’ente di esame, per i successivi 2 anni
Revalidation for qualification by examining body for the following 2 years

Data
Date

Firma
Signature

Esaminatore
Examiner

Conferma della validita da parte del datore di lavoro/coordinatore della saldatura/ente di esame, per i successivi 6 mesi

Confirmation of the validity by employer/welding coordinator/examining body for the following 6 months

Data
Date

Firma
Signature

Posizione o Titolo
Position or Title

Rivalidazione della qualifica da parte dell’ente di esame, per i successivi 2 anni

Revalidation for qualification by examining body for the following 2 years

Data
Date

Firma
Signature

Esaminatore
Examiner

ICIM SpA

Piazza Don Enrico Mapelli, 75 - 20099 Sesto San Giovanni (MI) - Tel. +39 02 725341 Fax +39 02 72002098 - www.icim.it - info@icim.it Capitale
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e CERTIFICATO QUALIFICA PROCEDURA DI SALDATURA

*» ‘:\'-Z WELDING PROCEDURE QUALIFICATION CERTIFICATE (WPQR)

ICIM

ACCREDIA ™

PRO N°GD4 B

Membro degll Accordi 6 Mutuo Riconoscimento EA, JAF e ILAC

Ce rtificato n % Signatory of EA, IAF and ILAC Mutual Recogaition Agresments
Certificate No. ICIM — WPQR - 007096 — 00

dovFabbricante

Manufacturer COES S.r.l.

Indirizzo ) )

Address Via Pontida 265, Stezzano (BG)

Procedura di saldatura del Fabbricante n 01/18-A

Manufacturer Welding Procedure WPS n°
UNI EN ISO 15614-1:2019

Codice/Norma

LIVELLO 1: T

Code/Standard

e LIVELLO 2: [X
Altro X ICIM S.p.A. & Organismo Notificato per Direttiva 2014/68/UE — No. Bo. 0425
Other La presente qualifica soddisfa la direttiva 2014/68/UE- Al. 3.1.2
METODO DI QUALIFICAZIONE
QUALIFICATION METHOD
a) Prova di procedura di saldatura. X

a) Welding Procedure test (UNI EN I1SO 15614-1)

b) Materiali d'apporto di saldatura sottoposti a prove. NA
b} Tested welding consumables (UNI EN ISO 15610) o

c) Esperienza di saldatura precedente NA
¢) Previous welding experience (UNI EN ISO 15611) o

d) Procedura di saldatura di riferimento NA
d) Standard welding procedure (UNI EN ISO 15612) o

e) Prova di saldatura di pre-produzione NA
e) Pre-production welding test (UNI EN ISO 15613) o

Documentazione di riferimento per c)

Reference documentation for c) hLA.

Altro
Other

0253CM_06_IT

ICIM SpA
Piazza Don Enrico Mapelli, 75 - 20099 Sesto San Giovanni (M) - Tel. +39 02 725341 Fax +39 02 72002098 - www.icim.it - info@icim.it
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Certificato n°

CERTIFICATO QUALIFICA PROCEDURA DI SALDATURA
WELDING PROCEDURE QUALIFICATION CERTIFICATE (WPQR)

ACCREDIA

PRD N°QC4 B

Mambro degli Accord) o) Mutua Riconescimento EA, TAF e ILAC
Signatory of EA, IAF and ILAC Mutual Recognition Agreements

il ICIM — WPQR - 007096 - 00
CAMPO DI VALIDITA
RANGE OF APPROVAL
Processo di saldatura
Welding process(es) i

Tipo di giunto e saldatura
Type of Joint and Weld

BW (P&T): Full penetration and Partial penetration

Branch connection with angle = 60°

FW {P&T) solo in caso in cui non sia la forma predominante delle saldature di
produzione / if not predominant form of production welding

Gruppo del materiale di base e sottogruppo

Parent Material Group(s) and Sub Group(s) 1286112
Spessore materiale base (mm) BW: 20+ 80
Parent Material Thickness {(mm) FW:25

. 1 i 141:<4
Materiale di saldatura depositato (mm) 111:<8
Weld Metal Thickness (mm) 121: <80

Altezza di gola (mm)
Throat Thickness {(mm)

Nessuna restrizione - No restriction

Passata singola / Muitipla
Single run / Multi run

Multipla ~ Multi run

Diametro esterno tubo (mmy)
Pipe Outside Diameter (mm)

>500 mm
> 150 mm in PC, in PF or in PA rotated position

Materiale d’apporto Designazione/Produttore/Dimensioni
Filler Material Designation/Make/Size

Materiali d’apporto in accordo alla designazione impiegata o che hanno
propriefa meccaniche equivalenti, stessa tipologia di rivestimento, stessa
composizione chimica nominale e stesso o minore contenuto di idrogeno.
Nessuna fimitazione sul diametro del materiale d’apporto (requisiti di resilienza e
durezza non richiesti).

Filler materials according to the employed designation or they have equivalent
mechanical properties, same type of covering or flux core, same nominal
chemical composition and same or lower hydrogen content. There is no
limitation on filler material size (impact and hardness requirements not applied).

Tipo di gas / Flusso di protezione
Designation of Shielding Gas/Flux

EN1SO 14175: 11 (Ar 99,99%)

Tipo di gas di protezione al rovescio
Designation of Backing Gas

N.A,

Tipologia di corrente di saldatura e polarita
Type of Welding Current and Polarity

141:DCEN
111-121:DCEP

Modalita di trasferimento del metallo d’apporto
Mode of Metal Transfer

N.A.

Apporto Termico (kJ/mm)
Heat input (kJ/mm)

141:1,11 + 25%
111:1,29 + 25%
121:1,71+25%

Posizione di saldatura
Welding position

Tutte le posizioni eccetto PG, PJ e J-L045
All position except PG, PJ and J-L045

Temperatura di preriscaldo (°C)

210
Preheat Temperature (°C)
Temperatura Interpass (°C) <250
Interpass Temperature (°C} B
Post-Riscaldo (°C — holding time) NA
Post-Heating (°C — holding time) o
Trattamento Termico dopo Saidatura (°C - holding time) NA.

Post Weld Heat Treatment PWHT (°C — holding time)

Grado di meccanizzazione
Degree of mechanization

141 - 111: Manuate - Manual
121: Completamente meccanizzato / Fully Mechanized

Altre informazioni
Other information

Si certifica che la procedura di saldatura sopra definita ha soddisfatto i requisiti delle norme e di altri documenti indicati.
We certify that the welding procedure described above has satisfied the requirement of the code/testing standard indicated.

/

Fabbricante
Manufacturer

Data di emissione
Date of issue

Esaminatore
Examiner

22 marzo 2019 COES S.r.l.

LAZZARIN MARCO - ICIM Welding Inspector

ICHM SpA

Piazza Don Enrico Mapelli, 75 - 20099 Seste San Giovanni {M!) - Tel. +39 02 725341 Fax +39 02 72002098 - www.icim.it - info@icim.it
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" CERTIFICATO QUALIFICA PROCEDURA DI SALDATURA
WELDING PROCEDURE QUALIFICATION CERTIFICATE (WPQR)

Q'gz,

-
w

-
\\

ACCREDIA

PRD K° 004 B

Membro degl Accordi di Mutuo Riconoscimento EA, TAF e ILAC
Signatory of EA, IAF and ILAC Mutual Recognition Agreements

Certificato n°
Certificate No. ICIM — WPQR - 007096 - 00

PROCEDURA DI SALDATURA/WELDING PROCEDURE

Procedura di saldatura del Fabbricante n°® 01/18-A

Manufacturer Welding Procedure WPS n°®

Fabbricante

Manufacturer BOESSirkls

Proce.sso di saldatura 141 + 111+ 121

Welding process

Tipo 141 -111: Manuale — Manual

Type 121: Completamente meccanizzato / Fully Mechanized
Dettagli della procedura di saldatura . :

Welding Procedure Details Vedere di seguito / See below

DATI DEL GIUNTO/JOINT DATA

I;?:ﬂ;yil:nto Giunto di testa su lamiera a piena penetrazione / Butt joint in plate with full penetration

70°

Geometria del giunto

Joint Design
N,
+
S L 2+4 =
19
Sequenza di saldatura
Welding sequence
3
1
DETTAGLI DI SALDATURA/WELDING DETAILS
Passate Processo Dim. Amperaggio Tensione Polarita Velocita di Vel. di apporto Modalita di
Run Process Metallo Current Voltage corrente | avanzamento | saldatura termico trasferimento
d’apporto (A) V) Current filo Travel Heat del metallo
Size of Filler Polarity Wire Feed Speed Input d'apporto
Metal (m/min) (mm/min) | (kl/mm) Mode of
Metal
| Transfer
1 141 2,4 165 15 DCEN NL.A. | 8 | 111 N.A.
! |
2-4 111 3,2 140 23 DCEP N.A. | 120 | 1,29 N.A.
5-23 | 121 3,2 450 31 DCEP 2 | 490 | 1,71 | NA.
=
i
w0
<
=
(&
™
8
o
ICIM SpA
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CERTIFICATO QUALIFICA PROCEDURA DI SALDATURA
WELDING PROCEDURE QUALIFICATION CERTIFICATE (WPQR)

PRD N°0O4 B

Membro degli Acoordi di Mutuo Riconoscimento EA, 1AF € ILAC
Signatory of EA, IAF and ILAC Mutual Recognition Agreements

Certificato n°

Certificate No. ICIM — WPQR - 007096 - 00

MATERIALI BASE/PARENT METAL

Specifica materiali di base
Parent Metal Specification
Gruppo di materiali di base
Parent Metal Group

Spessori Materiale di Base (mm) 40 X Diametro esterno tubo (mm) ) )
Parent Metal Thickness (mm) Pipe outside Diameter (mm)
Altro
Other

SA-516 Gr.70 o

al .

Heat no. 1NX086 con contenuto di carbonio < 0.25

MATERIALE DI APPORTO/FILLER METAL

EN 1SO 636-A W 46 5 W2Si Dimensione/Forma Solid rod @ 2,4 mm

T EN 1SO 2560-A: E425B4 2 H5 SizE/ehape Basic electrode ¢ 3,2
EN ISO 14171-A: S38 4 AB S2 Solid Wire ¢ 3,2

EMLS5 (Bohler) —_1

FOX EV 50 (Bohler) 2;:1:;5272';;5(2)(% g 1=

OK Autrod 12.20 {Esab)

Metodo di alimentazione Manuale — Manual

Method of applying filler metal Completamente meccanizzato / Fully Mechanized

Tipo

Tipo e specifica
Trade name and specification

Precauzioni di essiccamento o ricottura
Any special Baking or Drying

Elettrodo di tungsteno Tipo/Dim.
Tungsten electrode Type/Size

Altro Flusso per 121: Designation: EN ISO 14174: SAAB 1 67 ACH5
Other Manufacturer/trade name: Esab/OK Flux 10.71

N.A.

EN ISO 6848 Wla 20 92,4 mm

FLUSSO/FLUX

Tipo gas

Gas Type
1] b EATF e o Gas di Sostegno
Gas - Shielding Ar 99,99% ]

Gas — Backing
Velocita di flusso del gas di Schermatura Velocita di flusso del gas di sostegno
Gas Flow Rate — Shielding

101/min Gus Flow Rate — Backing )
Altro
Other

EN 1SO 14175: 11

SALDATURA/WELDING

Attrezzature di fissaggio
Fixture details

Posizione di saldatura
Welding position
Preparazione della saldatura
Welding Preparation

Grado di meccanizzazione 141 - 111: Manuale — Manual

Degree of mechanization 121: Completamente meccanizzato / Fully Mechanized
Dettagli sulla solcatura al rovescio
Details of Bach Gouging

Dettagli sostegno

Detuails of Backing

Puntatura / Tack weld

PA

Di macchina / Machining

N.A.

Senza sostegno / No backing

Metodo di pulitura prima della saldatura
Method of cleaning before welding

Spazzolatura e molatura / brushing and grinding

=
©
o
=
O
0
i
~
o

ICIM SpA
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CERTIFICATO QUALIFICA PROCEDURA DI SALDATURA
WELDING PROCEDURE QUALIFICATION CERTIFICATE (WPQR)

ACCREDIA 7

FROD  N° 004 B

Memobro degll Accordi di Mutuo Ricongscimento EA, JAF e ILAC

Certificato n° Signatory of EA, IAF and ILAC Mutual Recognition Agreements
Certificate No. ICIM - WPQR ~ 007096 - 00
SALDATURA/WELDING
Modalita di trasferimento del metallo NA
Mode of Metal Transfer o
Temperatura di preriscaldo (°C) 15
Preheat temperature (°C)
Temperatura di passaggio intermedio (°C)
- 250
Interpass temperature (°C)
Oscﬂlfmone . NO
Welding Weaving
Oscillazione: Larghezza massima NA
Welding Weaving : Max Width o
Oscillazione: Ampiezza NA
Welding Weaving: Oscillation amplitude e
Oscillazione: Frequenza NA
Welding Weaving: Oscillation frequency o
Oscillazione: Tempo di stazionamento NA
Welding Weaving: Oscillation dwell time =
Oscillazione: Dettagli corrente pulsate NA
Welding Weaving: Pulse welding details o
Oscillazione: Distanza guidafilo/pezzo NA
Welding Weaving: Stand off distance o
Dettagli saidatura plasma NA
Plasma welding details o
Inclinazione torcia
Torch angle P
Metodo di pulitura dopo la saldatura .
Method of cleaning after welding Epazzolatuia?bmushing
Temperatura (°C) ) Metodo 3
Tratt.termico post saldatura: Temperature (°C) Method B
Post welding heat treatment: Gradiente (°C/h) Tempo
H/C rate (°C/h) . Time )
Altro )
Other
Data di emissione Fabbricante Esaminatore
Date of issue Manufacturer Examiner
22 marzo 2019 COESS.r.l. LAZZARIN MARCO —ICIM W%Idi Inspector
\V4
=
&D’
Ol
=
&
[Te3
8
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- CERTIFICATO QUALIFICA PROCEDURA DI SALDATURA
et~ WELDING PROCEDURE QUALIFICATION CERTIFICATE (WPQR)

. ACCREDIA'N

PRD N°Q04 B

Membro degli Accordi di Mutuo Riconoscimento EA, 1AF e ILAC
Sigratory of EA, 1AF and ILAC Mutual Recognition Agreements

Certificato n®
Certificate No. ICIM — WPQR - 007096 — 00

RISULTATI DELLA PROVA/TEST RESULTS

Procedura di saldatura del Fabbricante n® 01/18-A
Manufacturer Welding Procedure WPS no.

Fabbricante

Manufacturer EOES 5.2

Data esecuzione 6 marzo 2019 Luogo Stezzano (BG)
Date of welding Location

Nome del saldatore

Welder Name Deligios Giuliano Gavino

Identificativo saldatore

Welder’s stamp =

Altro
Other

Temperatura di ambiente (°C)

Workspace temperature (°C) B

Altro
Other

PROVE NON DISTRUTTIVE (UNI EN 15614-X) /NON DESTRUCTIVE TESTING

Tipo di test Eseguite da Esito Numero certificato Data

Type of test Performed by Result Certificate number Date
SSIMESIGO, QUALITY CONTROL S.r.l. | ACCETTABILE 19/0483RPO1 22/03/2019
VISUGI examination

Prova liquidi penetranti QUALITY CONTROL S.r.l. | ACCETTABILE 19/0483RPO1 22/03/2019
Penetrant test

Prova particelle magnetiche ) ) i )

Magnetic Particle test

Esame radiografico QUALITY CONTROL S.r.l. | ACCETTABILE 19/0483RPO1 22/03/2019

Radiography

Esame ultrasonoro
Ultrasonic examination

Altro

Other
=
1
(e
oI
=
(@
o
[7s)
~
o

ICIM SpA
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CERTIFICATO QUALIFICA PROCEDURA DI SALDATURA
WELDING PROCEDURE QUALIFICATION CERTIFICATE (WPQR)

ACCREDIA

FRD N°004 B

HMembro degll Accordi di Mutuo Riconescimento EA, TAF e ILAC
Signatory of EA, IAF and ILAC Mutual Recognition Agreements

Certificato n°®

Certificate No. ICIM - WPQR - 007096 — 00

PROVE DISTRUTTIVE (UNI EN 15614-1) /DESTRUCTIVE TESTING
Prova a trazione Eseguita da Cert.N°® Data
Tensile Tests Performed by QUALITY CONTROL S.r.L. CertNo. 19/0483RP01 Date 22/03/2019
. Re o o
5 S ct‘Tens;.speCIfnerE ] Test [ N?rmq [N/mm?] i 2% Fracture location
g E CEtion SIMENSION|| M Temp. Cylindrical specimen only Remarks
= 3 Transversal, acting on [°cl Requirements Base Weld
“ | Allthk. [ Part of thk. =485 | NA. N.A. N.A. | metal | metal
485:‘ 1 : 30,10x25,06 | 22 | 525 : : 2 X = Ductile fracture
483A, - 30,00x 25,05 | 22 530 - - - X - Ductile fracture
Bottom
48;:;5 2 . 29,89x2507| 22 | 519 X : - X 5 Ductile fracture
g : 30,15x 25,11 | 22 526 = - ; X ; Ductile fracture
Prova di piegamento Eseguita da Cert.N°® Data
Bend Tests Performed by QUALITY CONTROL S.r.l. Cert.No. 19/0483RP01 Date 22/03/2019
- Test specimen Direction of bending and Elongation*
o & 9 Side Bend acting on Resul
é g Trans. | Lon ::nli Former | FaceBend | Rev.Bend Reer::rt:s
2 : E E (mm) Test Test Allthk. | Part of thk
483A 4 X - 180° 40 - - - X SATISFACTORY
483A , X - 180° 40 - - - X SATISFACTORY
483A 3 X - 180° 40 - - - X SATISFACTORY
483A, X - 180° 40 - - - X SATISFACTORY
Prova di resilienza Eseguita da Cert.N°® Data
impact Tests Performed by QUALITY CONTROL S.r.l. Cert.No. 19/0483RPO1 Date 22/03/2019
= Test specimen Charpy V - Values [J]
] Test "
2 £ - Requirements Remarks
[ . . . .
[ ?i,‘)- Size [mm] Location c] Single Values Avg. Min. i
483A 1 10x10 VWT 0/0,5 46 | 35 | 43 | 30 | 36 27 27 |-
4837 | 10x10 VHT 1,5/0,5 -46 | 194 | 209 | 207 | 2033 | 27 7 |-
4838 | 10x10 VWT 0/28,5 46 | 33 | 34 | 36 | 343 27 27 |-
A83A | 10x10 | VHTL5/285 | -46 | 184 | 180 | 182 | 182 27 27 |-
Prova di durezza Eseguita da Certi.N° Data
Hardness Tests Performed by QUALITY CONTROL S.r.l. Cert.No 19/0483RP0O1 Date 22/03/2019
Requirements Min. + Max. Values
R k
Type/Load o run | Multiran | BM.() | HAZ(D) | WM. | HAZ @) | BM.@2) Emarss
HVio = 380 HV 159-156-161 | 178-195-253 | 223-203-205 | 258229190 | 165-162-159 =
HV3o = 380 HV 158-160-149 | 174-185-218 | 194-199-197 | 245-200-184 | 160-153-156 -
HVio g 380 HV 155-154-156 | 175-182-210 | 178-175-175 | 198192-178 | 151-154-151 -
Altre prove Eseguita da Esito Certificato N° Data
Other Tests* Performed by Result Certificate(s) No. Date
Macro examination QUALITY CONTROL S.r.l. ACCETTABILE | 19/0483RPO1 22/03/2019
N = R N _ R
kD‘ - = ) - .
C:’I
=
&
&
[=)
1CIM SpA
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CERTIFICATO QUALIFICA PROCEDURA D1 SALDATURA
WELDING PROCEDURE QUALIFICATION CERTIFICATE (WPQR)

ACCREDIA %

PRD N°004 B

Membro deghi Accorg dl Mutua Riconoscimento EA, 1AF e ILAC
Signatory of EA, IAF and ILAC Mulual Recognition Agreements

Certificato n°

Certificate No. ICIM — WPQR - 007096 - 00

RAPPORTI DI PROVA DEL LABORATORIO/LABORATORY REPORT

I testo & stato eseguito conformemente ai requisiti di

Test carried out in accordance with the requirement of WIS ECHBRIRLIRd 400

Riferimento rapporti di laboratorio n°

£ QUALITY CONTROL S.r.. test report no. 19/0483RP01
Laboratory report reference n

Allegati

QUALITY CONTROL S.r.l. test reports
Annex

Le prove sono state effettuate alla presenza di:

T Yoo S A—— LAZZARIN MARCO - ICIM Welding Inspector

i risultati delle prove sono

ACCETTABILI - ACCEPTABLE
Test results were

Altro i
Other
/
Data di emissione Fabbricante Esaminatore
Date of issue Manufacturer Examiner
|
22 marzo 2019 COESS.r.l. LAZZARIN MARCO - ICIM Wa\cﬁ}élnspector
Data di delibera Approvatore
Date of approval Manager
Vincenzo Delacqua \ f S
12/07/2021 Rappresentante Direzione / Management Represeﬂiia&'fv\
ICIM S.p.A. |
Luogo
Location

Sesto San Giovanni (M)

=
w
(=]
=
o
m
72l
o~
o
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QUALITY CONTROL

LABORATORIO DI PROVE E CONTROLLI SU MATERIALI METALLICI E GIUNTI DI SALDATURA

RAPPORTO DI PROVA N. DATA CAMPIONE N. 483A PAGINA

Di

Test Raport No. 19/0483RPO1 5 ™ 2200312019 oy Page 1 & 8
ORDINE ! Order N° 74519 CLIENTE / Customer
Data ordine / Order date (1/03/2019
RIFERIMENTO / Reference — gi‘;ﬁ:a f‘i{&: .
Dato alerimeniys Ml anss ot = 24040 Stezzano (BG)
. . 07/03/2019
Maferial received on
OGGETTO Welding Procedure Qualification Record W.P.Q.R. n.; 01/18-A
Subject Plate Thk. 40,0 mm
Welding process: 141+111+121 (MANUAL + MECHANIZED)
Joint Type: BW
Welding Position: PA
WPS n.; 01/18-A
Welder: DELIGIOS GIULIAND GAVINO (STAMP N°S4)
Job 587/18
MATERIALE ASME SA516 GR.70
Material
COLATA =
Heat
PRODUTTORE — CERTIFICATO — DATA -
Supplier Certificate Date
NORME DI COLLAUDO EN ISQ 15614-1: 2017 Level 2
Test Specification
ELENCO DELLE PROVE / List of tests Metodo / Method Sagglo/ Test Pagina / Sheet
Visivo / Visual UNI EN 1SO 17637 483A 2
Esame mediante liquidi penetranti / Dye penetrant test UNI EN IS0 3432-1 483A 3
B Esame radiografico / Radiographic fest UNI EN {SO 17636-1 483A 4
B Trazione trasversale / Tensile test UNIEN ISO 4136 4834 5
M  Pieghe/ Bend fest UNIEN IS0 5173 483A 8
it gl e UNIEN ISO 8016 483A 7
¥ Esame macroscopico / Macroscople examination UNI EN IS0 17639 483A 8
Prova dl durezza / Vickers hardness test LINI EN IS0 90151 483A 9

La firma digitale del documanto o |a firma su essmplans carlaces in questa pagina di copartina allesta il controlio & Fapprovazione dal risultati del test dporali nalle laballe seguenti f The file

dlgital signature or {he slgn on I this govar sitests condrol and 8 | of test rasulls reparted in the following lables

il presente rapporto J1 prova dguarda esclusivamente 1l campione esaminalo, non pud essere rigrodotlo neanche parzisdmenle senze |'sutorizzazians del Laboratorio. La copla confonme
sll'originale & consesveta nellarchivio del Laboretorio. | temps dl conservezions dal repporti, det documenti e dalle parti del saggl e delle provette sono riporiale nef slio web
W qualitycontrolest It / This test report only congemy the examined sample, X cannat be even partialy reproduced without e avthorization of the lewy The true copy of the oviging/

is stored in the archive of the Laboralory. The slorage imes of reports, documents and parts of the sample and the lest plece are shown in wwes.

oy / A

- ..’l.:‘.
Ente ] CBllpyNo / Surveyor Quality Gontrol Group S w /

&

Goit lng, VSLERIQ LZ,;...GMB-O

“Quality Control Group sfl -

Medolago (BG) L. +30 035 001473 e-mall Info@qualitycontrolgraup.com waebsite www.qualityconirolstl it



QUALITY CONTROL

LABORATORIO DI PROVE E CONTROLLI SU MATERIALI METALLICI E GIUNTI DI SALDATURA

RAPPORTO DI PROVA N. DATA CAMPIONE N. PAGINA DI
Test Report No. 19/0483RP0O1 Date 22/03/2019 Sample No. 483A Page 2 of 9
ESAME VISIVO - UNI EN ISO 17637:2011
Visual tesf — UNI EN iSO 17637:2011
Standard di riferimento
Tiohinnice: atindiart UN! EN ISO 17637
Criterio di accettabilita
Acceptance criteria UNI EN I1SO 5817 Lev. B
Stadio di lavorazione
Working step AFTER WELDING
Condizionl superficiall
Surface conditions AS WELDED
TECNICA
TECHNIQUE
s Esame diretto / Direct examination | o Esame indiretto / Remote examination
Pulizia iniziale della superficie / Starting surface Cleaning BRUSHING
Distanza massima occhio-oggetto / Maximum distance eye-objact {em) 60
Intensita di luce { fight Intensity (lux) >1000 Lux
Strumento di illuminazione { Lighting equipment NATURAL
STRUMENTI UTILIZZATI
USED EQUIPMENTS
Tipo ! Type Costruttore / Manufaciurer Matricola / Senal Number
o Endoscopio / Boroscops —
@ Calibro Cambridge / Cambridge Caiipsr ~ The welding institute (SA112)
B Luxmetro/ tometer Delta Ohm HD2302.0 16001682 {SA132)
[m]
Data inizlo prova Data fine prova Apparecchigtura i
Test start dale 12/03/2019 Test end date 12y Equipment
NOTA / Nofe: I'esame non ha evidenziato indicazionl / examination has not shown indications.
"‘}‘.Q |
End‘%‘! s w '/
te di uality Con roup
oy, ) chvng g1
(7] v, 2- B 4 Y 150 9712
Yo, g, . kv, SNy-TC- 1A Dotk I3, V. LERG COLOMBO

Y3

Quality Control Group 1 - Via

79 - 24030 Medolago {BG) L +39 035 901473 e-mail info@qualitycontrolgroup.com websita www.qualitycontrolsr.it



QUALITY CONTROL

LABORATORIO DI PROVE E CONTROLLI SU MATERIALI METALLIC] E GIUNTI DI SALDATURA

RAPPORTQO DI PROVA N. DATA CAMPIONE N. PAGINA DI
Test Repori No. 19/0483RP0O1 Date 22/03/2019 Sample No. 483A Page 3 of 9

ESAME MEDIANTE LIQUID! PENETRANTI — UNI EN ISO 3452-1:2013
Dye penetrant test — UNI EN ISO 3452-1:2013

Saard dl ffelment®  UNIEN SO 3462-1

e nacetabllith  UNIEN 1SO 23277

Btadi!: distlavulazione AFTER WELDING

TECNICA ! TECHNIQUE

m Contrasto di colore / Color contrast - . o Fluorescente / Fluorescernt

m Lavabile in acqua !/ Waler washable o Lavabile con solvente / Sofvent removable

Pulizia iniziale della superficie / Starfing surface Cleaning Cleaner spray

Metodo applicazione del penetrante f Dye pene!rant application method Spray

Tempo min-max di penetrazione / M!n-max penetration time (min.) 15-20 R
Metodo rimozione del penetrante !Penetranr removing method o - Water rinsing

Metodo asciugatura / Drying method Cloths and air flow

'Tempo asmugammlD:y;;g'?H;':e (rmin.) - 5

Metodo applicazione sviluppators / Developer application method Spray

Tempo min-max di swluppo! Min-max devefopmg ﬂme (min } 10-60 .
Temperatura / Temperature ("C}) - 18°C

Strumento di iluminazione / Lighting equipment Bulb lamp 100W
Intensita di luce sulla superficie / Light intensity on the surface >1000 LUX

PRODOTTI UTILIZZATI / USED MATERIALS
e e Produttore / Manufacturer ________ Tipo/ Type Lotto / Lof
Sgrassante / Cleaner _ NDT-ELITE' BC1 B160101s
Penetrante / Penetrant ~ NDTELITET K71B 2p 150907Ps
Pulitore { Remover Water —— e
Sviluppatore / Developer NDT-ELITE' D112A o 160210Ws
il R :

Nota f Note: I'esame non ha evidenziato indicazioni f Examination has not shown indications.

al X o
A" N 7\
Ents Hdﬁﬁlo / Surveyor Quatity Control Gr,bup Stk 1)
Lic ey
)I?’?' S IR0 9712 ‘_ : Vi
X Re a £ ]('.4,- :
Witn H’ﬁ ) Dott. lag. e SULOMBO

" Quality Control Graup sfl - Via Roma 79 - 24030 Medolago (BG) t. +30 035 001473 e-mall Info@qualltycontrolgroup.com “websiia www.qualltycontralsri.it



QUALITY CONTROL

LABORATORIO DI PROVE E CONTROLLI SU MATERIALI METALLICI E GIUNTI DI SALDATURA

RAPPORTO DI PROVA N. DATA CAMPIONE N. PAGINA DI
Test Report No. 19/0483RP01 Date 22/03/2019 Sample No. 483A Page Ao 9

ESAME RADIOGRAFICO - UNI EN ISQ 17636-1:2013
: Ragiographic test according — UNI EN ISO 17636-1:2013
Standard di riferimento  \yN| EN IS0 17636-1:2013

Reference sfandard <
Criterio di accettabilith \;n; EN 150 10675/UNI EN ISO 19232 L ommons: A5 WELDED

Acceptance crilerle
TECNICA DI ESPOSIZIONE / Exposure technigue

L | ot | od| od | Ab

] ]

= 0
PARAMETRI DEL TEST / Test parameters
40 Spessore rint. di sald. (mm) 2 Numero di esposizioni 1
 [mm) ""'?ﬁg_'"“"msgnza o%m m (mm 49 NS per ] 1
[ con ' SEIFERT [ Tipo di sorgente RX ﬁﬁ% SA151
g nergia radiazione (RV}) 290 Thiens. radiazione Sm‘AT 3
“Téh‘bmmne minuti 248" Mﬁ':cm"mm k] enombora 0.06
T ﬁ'ﬁm""g%ﬁ% Posizions del rﬁ%% Filo/Foro ﬁGhlﬂ%; :
q Renovameio 10FeEN [ ioaion __ SOURCE . %‘T’%ﬁw W10
rooutiord Him AGFA GEVAERT l s D7 ! UG (0 ) 10x48

B ecnica lapoﬁsgan? ] Rarat:ﬂsing. O Dﬂ& “ﬁ;op, “Tecrica di lefiira g E:Iareta Ei-ng, [ Parate dop. 7
kil 0 cu Bpesscis cwminol A4, 0,08 Fost 0,10
"'_511‘65 [ Mantale i o

Fiin trealmgnf
LEGENDA
Conforme N Ripaeter: izi
G R pecowe i [oooes expkre
D* Densila misurata s* Filo/Foro rilevato o Giudizio
Lo MaRarid Sanaly dats Evaluaiion
i .__..__.!&UTﬁ. LTI e L e
Tallone Tratto Discontinul D* g e Tallone Tratlo " Discontinuiia D -l g G
| Coupon Arva Discontinutly - . Coupon |  Aea | | Discontinuly
................ A - ap L wi2 | ©
| .
CLASSIFICAZIONE DELLE DISCONTINUITA
Cricca longitudinale Poros(ta all aat? SCONTINUITY. C%sgigc%meg]!iﬂle El di penelrazio
101 : h:g U tr;a_"% 2014 [oros Ia n 24; Inciusion! ] 504 cossso pen ne
102 o ; gzgsaa 2018 Cavita a ]ml?-f _“t"arl‘l ] 461 mnm di fuslone | 601 gg;pgu d'arga
104 ggm cralere 202 gﬁa‘nviktg‘d;arm;a 40 Mancanza di penetrazione 602 Spuzzi
2011 Porosita on24  Grater dl ritiro Sﬂqf' Incisione cont. ¢ inferm, scr Cifetto schermo
iz e e | e T Sisicin
2013 Gruppi di pol 301 302 Inclisionl df scora 6 flusst | 595 [nsellamen F  Diféfio fim
Data inizlo prova Data fine prova Apparecchiatura -
Test start date 120018 Test end dafe 12m3ma Eguipment
NOTA /Note: 'esame non ha evidenziato indicazioni / The examination has not shown indications. P T
o N A 20 T |
. /] A ANESNAY
Ente di &i&\@o / Surveyor slity Control Group S.'rw-* A
h DM i I0 {0 /
”"'M v. 2. EN A =0 0712 Y
A, i® i, ST 14

(VIR 1

ualifycontrolgroup. com website www.qualitycontrolsrl.it
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QUALITY CONTROL

LABORATORIO DI PROVE E CONTROLLI SU MATERIALI METALLICI E GIUNTI DI SALDATURA

“RAPPORTO DI PROVA N, DATA CAMPIONE N. PAGINA DI
Test Report No. 19/0483RPO1 " 2200312019 oo n 483A pooe 5 o 9
PROVA DI TRAZIONE TRASVERSALE SU GIUNTI SALDATI — UNI EN ISO 4136: 2012
Transverse tensile test on weided joint — UNI EN 1SO 4136: 2012
0. SAQGIO DIMENSIONE PROVETTA | CARICO DI ROTTURA
fdentification test Specimen size Tensile strength Posizione di rottura  |Aspetto della frattural . .
PROVA | SENSO | SPESS. | LARGH. | AREA Fm R Fractuve location  \Fracture appeara '
Test No. |Direction| Thick. | Width | Ares N N/mm?
in Fuori
, saldatura | Duttile | Fraglle | .
mm mm rrim - =485 saldatura Out of Ductile | Fragile (o}
fn weld
weld
433:: ! T 30,10 | 2506 | 754,3 | 396.000 525 = X s X +22
483A T 30,00 | 2505 | 751,56 | 398.000 530 — X - X +22
BOTTOM
4330‘: 2 T 29,80 | 2507 | 7403 | 389.000 519 - X - X +22
4331 2 T 3015 | 2511 | 7571 | 398.000 526 s X - X +22
Data inizio prova Data fine prova Apparecchiatura )
Test stanl dale 22/03/2019 Tost end dale 22/03/2019 Equipment QC 355

Nota f Nofe: i risultati di prova sono conformi al requisili previsti per il giunto di saldatura dalla normativa EN ISO 15614-1; 2017 Level 2
con riferimento, per i requisiti del materiale, alla normativa ASME SAG16/ The fest resulls are conform fo the requiremeniz of standard
EN 50 15614-1: 2017 Leve! 2 for the welded joint and of ASME SAS516 for material requirements.

\Q“ A ( g
“". [ I l'
Ente di,C ! Surveyor Quality Control Group'S.r.l. w »
r@o'ao‘ A i
-':;fl'?.-_» 3 Wl Dot 3. VALEEO COLOMBO
Sy it ‘L}s%




QUALITY CONTROL

LABORATORIO DI PROVE E CONTROLLI SU MATERIALI METALLICI E GIUNTI DI SALDATURA

RAPPORTO DI PROVA N. 19/0483RPO1 DATA 22/03/2019 CAMPIONE N. 483A PAGINA g DI 9

Test Report No. Date Sample Mo, Page of

PROVA DI PIEGAMENTO SU GIUNT| SALDATI — UNI EN ISO 5173: 2012
Bend test on welded joint - UNI EN ISO §173: 2012

SAGGIO DIMENSIONE PROVETTA CARATTERISTICHE E RISULTATI DELLA PROVA DI PIEGA
identification Size Features and bend test results
Prova N. Senso | Spessore | Larghezza | Lunghezza Tipo Mandrino | Dist.appoggi Angolo Risultato
TestNo. | Direction | Thicknesa| Width Length Type Former | Rolls dist. | Bend Angle Result
mm mm mm 2 mm mm
483A i 10,04 41,1 296 SIDE 40 63 I P A
483A T 1006 | 410 296 SIDE 40 63 1By GARSER GO
483A ; | T 1003 | 408 296 SIDE 40 63 Wi | paveeciceE
483A . T 10,10 41,1 206 SIDE 40 63 180 ﬂ;ﬁ'ﬂgﬂs
e ime amave  CREeion  puvane  Mpmews oo

Nota / Note: i risultati di prova sono conformi ai requisiti previsti dalla normativa EN ISO 15614-1: 2017 Level 2 / The test results are
conform fo the requirements of standard EN ISQ 15614-1: 2017 Level 2

Ente d:g;.@ ! Surveyor Quality Control Group Ié.r.l. 7 M)\\r “)
to o Ly
_3@‘3;@ 1‘(01.'}\:? Bott, g, 17 £ e UCLMG

9 - 24030 Medolago (BG) L. +39 035 801473 e-mail info@qualitycontrolgroup.com website www.qualitycontrolsr.it



QUALITY CONTROL

LABORATORIO DI PROVE E CONTROLLI SU MATERIALI METALLICI E GIUNTI DI SALDATURA

RAPPORTOQ DI PROVA N. DATA CAMPIONE N. PAGINA DI
Test Report No. 19/0483RPO1 [, .~  22/03/2019 Sample No. 483A Page T o 9
PROVA DI RESILIENZA SU GIUNTI SALDATI — UNI EN ISO 8016: 2012
Charpy impact test on welded joints — UNI EN 1SO 9016: 2012
SAGGIO  |SENSO[POSIZIONE| TIPO TEMP.[DIMENS.|  VALOR | meDIA | ESPANSIONE 1 ypep pyyrmiLe
Tesf Direct. | Position | Type Size Single values | Average Lateral Expansion Shear Area
2274 227) mm z%
No. °C mm 1 2 3 1 2 3 1 2 ]
4537 T VWTO0,5] KVz | 46 | 10x10 | 35 | 43 | 30 36,0 — - — | - — e
PROC.121 ! ¢
483A VHT
PROC.121 T 1,506 Kvz | 46 | 10x10 134 209 ) 207 | 2033 -— — e — o -—
483A VWT
PROC. 111+ T 0/28.5 KVe | -46 10x10 33 | 34 | 36 34,3 — -_— —_— == -— —
141 '
483A VHT
PROC. T 1.5/28.5 Kvz | -46 | 10x10 | 184 | 180 | 182 | 1820 - - - | - - -
1114141 i
Data inizio prova Data fine prova Apparecchiatura
Test startdate __22/03/2019 Test end dete 22/03/2019 Equipment ac I
Nota / Note: Conform/Confonm
Wy A
- &) {< 1 .."_/jl/ - ; \
Ente {Biilo / Surveyor Quality Gontrol GroupS‘rl‘Q/ V2l
oI
ﬁ?{_ . L -
g Dett. lng. UL 540 COLOMBO

Quaiity Control Group s - Via Roma 79 - 24030 Medalago (BG) t, +30 035 801473 s-mail info@qualitycontrolgroup. com websiie www.qualityconaorsr it



QUALITY CONTROL

LABORATORIO DI PROVE E CONTROLLI SU MATERIALI METALLICI E GIUNTI DI SALDATURA

RAPPORTO DI PROVA N. DATA 22/03/2019 CAMPIONE N. 483A PAGINA 8 Dl

Test Report No. b S Sample No. Page of 9
ESAME MACROSCOPICO SU GIUNTI SALDATI — UNI EN ISO 17639: 2013
Macroscopic examination on welds — UNI EN ISO 17639: 2013
Provetta n. 483.A
Test Specimen No.
Attacco :
Etchant Nital 5%
Direzione di prelievo Trasversale
Direction of sampling  Transverse
Data inizio prova Data fine prova Apparecchiatura
Test start dale 221032018 Test end dale 22/03/2019 Equipment acan
Nota / Note: L'esame visivo ad ingrandimento 10X non ha evidenziato difetti. / Visual inspection at 16X magnification has shown no
defects.
“\g' o ]
- " b / i F] i
Ente d; Gﬂi,{@ { Surveyor Quality Control Group $\rl f , -;‘.
m‘-‘? Dott. Ing. V.ol Zii0 COLOMBO

Quality Controf Group sif - Via Roma79 - 24030 Medolago (BG) t. +39 035 901473 e-mail info@gqualitycontrolgraup.com website www.qualitycontrolsr.it



QUALITY CONTROL

LABORATORIO DI PROVE E CONTROLLI SU MATERIALI METALLICI E GIUNTI DI SALDATURA
RAPPORTO DI PROVA N.

DATA CAMPIONE N. PAGINA DI
Test Report No. 19/0483RP01 Date  22/03/2019 Sample No. 483A Page 9 9
PROVA DI DUREZZA VICKERS SU GIUNTI SALDATI - UNI EN ISO 9015-1: 2011
Weld joints hardness testing — UNI EN 1SO 8015-1: 2011
SAGGIO (i
Test 483.A B _—— D €
Line 1 ° * gooi ® ] oail e o e
TIPO DI DUREZZA, HV EE ,:'
Hardness type " ; :
Line 2 o . ll'.-lE . ® (LY e = @
VALORE MAX {
Required value 380 Hv1o Line 3 = ° h‘.‘ l=. ° ™ e o
; —
Lo schema delle impronte di durezza e Ia distanza tra le impronte sono In accordo alla UNI EN IS0 9015-1:2011
The hardness indentafion skelch and indentation distance are according to UNI EN 180 9015-1:2011
Posizionelposition A (BM) B (HAZ) T (WM) D (HAZ) E (BM)
Linea 1 231 0
168-156-161 178-195-253 223-203-205 252-229-190 165-162-159
Line 1
225 235
Trasversale Linea 2 218 234
Transverse i 158-160-149 174-185-205 194-199-197 245-200-184 160-153-156
ne 2
207 208
197 197
Lnea3 | 155-154-156 175982-205 | 17817575 | 4og 400,178 151-154-151
e 3
210 196
Data inizio prova Data fine prova Apparecchlatura
Test start dale 22/0312019 Test end date 22/03/2019 Equipment acan
Nota / Note: Conforme / Conform
Wy, 2
SR A\
Ente di)Collduge / Surveyor Guality Contral Group S.r.l. Ld’ J2)
e o154 S
St
L € RS 3 " T 3 7
4 o Deit L. VS 3 COLOAIRE
Wil 3 3
Quality Control Group sl - Via Roma

9 - 24030 Medolago {BG) t. +39 035 901473 e-mail info@qualitycontrolgroup.com website www.qualityconirolsr.it



QUALITY CONTROL

LABORATORIO DI PROVE E CONTROLLI SU MATERIALI METALLICI E GIUNTI DI SALDATURA

RAPPORTQ DI PROVA N. DATA CAMPIONE N. PAGINA DI
Test Report No. 19/0483RP02 Date 22/03/2019 Sample No. 483A Page 1 of 3
ORDINE / Order N® 745/19 CLIENTE | Customer
Dala ordine / Qrder date 01/03/2019 COES S.r.l
RIFERIMENTO / Referonce - \naEPon{ir b
Data riferimento / Reference date — 24040 Stezzano (BG)
DATA DI RICEZIONE 07/03/2018
Material received on
OGGETTO Welder Approval Test Certificate W.AT.C. n.: 01/18-A
Subject Plate Thk. 40,0 mm
\Welding process: 141+111+121 (MANUAL + MECHANIZED)
Joint Type: BW
Welding Position: PA
WPS n.: 01/18-A
Welder: DELIGIOS GIULIANO GAVING (STAMP N°S4)
Job 59718
MATERIALE ASME SA516 GR.70
Material
COLATA —
Heat 7
PRODUTTORE — CERTIFICATO — DATA -
Supplier Certificate Date
NORME DI COLLAUDO EN ISO 9606-1: 2017
Test Specification
ELENCO DELLE PROVE / List of tests Metodo / Method Saggio/Test  Pagina/Sheet
& Visivo{ Visual UNI EN IS0 17837 483A 2
& Esame radiografico / Radiographic fest UNI EN ISO 17636-1 483A 3
0
a
O
O
0
O

La firma digitale dei documenia o fa firma su esemplare cartaceo in quesia pagina dl copertina atiesia Il conirolio e Tapprovazione del risultali dei test riporiali nefie tabefie seguenti / The file
Ital signature or the an in this cousr afiasis conliro| and g| of tesl results in the following tables
I presenta rapporto di prova riguerda esclusivamente || camplons esaminalo, non pud essere riprodollo neanche parziaimente senza Meutorizzazione del Leborglorio. La eopls cenforme
alioriginela & consérvala nelfarchivio del Leborslodo. | tempé dl conservazions dei rapporti, del documanti & delle pari dai sapgl @ delle provelle sorn riporiate nel sido web
wanw.qualityeondroisr il. 7 This last repor! onty congems the examined sampla, # cannof e even partially raproduced withowt ins authorizalion of the Labaratory. The freea copy of the original
iz stored it the archive of the Laboratory. The siorage limes of repors, documents and parts of the semple and ihe lest plece are shown In www.quaillycontrolsr.il websit

Wy /_G: TR
‘;\ /-x:“ ---:\:'K

LA

24030 Medolago (BG) t. +30 035 901473 e-mall info@qualitycontrolgroup.com website www.qualitycontrolsriit



QUALITY CONTROL

LABORATORIO DI PROVE E CONTROLLI SU MATERIALI METALLICI E GIUNTI DI SALDATURA

RAPPORTO Di PROVA N. DATA CAMPIONE N. PAGINA DI '
Test Report No. 19/0483RP02 1y 2210312019 5ompie No. 483A page 2 o 3
ESAME VISIVO - UNI EN ISO 17637:2011
Visual test— UNI EN 1SCO 17637.2011

Standard di riferimento

Roferanes standard UNI EN IS0 17637

Criterio di accettabilita

Acceptance criterla UNI EN ISO 5817 Lev. B

Stadio di lavorazione

Working step AFTER WELDING

Condizioni superficiall

Surface conditions AS WELDED

TECNICA
TECHNIQUE

= _Esame diretto / Direct examination | o __Esame indiretto / Remote examination

Pulizia iniziale della superficie / Starting surface Cleaning BRUSHING

Distanza massima occhic-oggetto / Meximum distance eye-object fom) 60

Intensita di luce 7 fight intensity (lux} o =1000 Lux

Strumento di illuminazione / Lighting equipment NATURAL

STRUMENTI UTILIZZATI
USED EQUIPMENTS
Tipo / Type _______ Costruttore / Manufacturer Matricola / Serial Number

o Endoscopio f Boroscope L -
B Calibro Cambridge / Cembrivge Caliper The welding institute (8A112)

B Luxmetro / Luxmeter Deita Ohm HD2302.0 16001682 (SA132)
u]

Data inizio prova Data fine prova Apparecchiatura o
Tes! start date 12/03/2019 Test end date ARG Equipmert

NOTA /Note: |'esame non ha evidenziato indicazioni / examination has not shown indications.

Lot h ﬂoﬂ.!ngl \_l‘,‘_“_:_'{::':'

o aga: Hania)

Quality Control Group &1l - Via Roma 784030 Madolago (BG) { +30 035 901473 e-mall info@qualitycontrolgroup, com website www.qualitycontrolsr i



QUALITY CONTROL

LABORATORIO DI PROVE E CONTROLLI SU MATERIALI METALLICI E GIUNTI DI SALDATURA

RAPPORTO DI PROVA N. DATA CAMPIONE N. PAGINA DI
Tast Ravort No. 19/0483RP02 [ 220302018 oo 483A . 3 4 3
ESAME RADIOGRAFICO — UNI EN ISO 17636-1:2013
Radiographic test according = UNI EN /SO 17636-1.2013
Standard di riferimento
Ssndartt i e UNI EN (SO 17636-1:2013
Criterio di accettabilita Stadio di lav ione
A L UNI EN IS0 10675/UNI EN 50 19232 & ,.'° 1 S AS WELDED
TECNICA DI ESPOSIZIONE / Exposure techn
¥ /
A
JAR] J i \‘
& 0 O [m]
-mominale di parste (mm) 40 Spessore . di sald. (mm, ' Numero di esposiziont 1
ostrutiore d nie SEIFERT Tipa di sorgente §A151
- délla radiazione KV Tnfens: Tadiazione (r 3
[ Téinpo di esposizione (minul)  o14a" focale (mm) 3 Jenombra 0,06
———Tm%—ﬁgﬁrmmﬁ-% SOORGE FiGIF75 TGSt 0
e AGFA GEVAERT ﬁﬁ‘% D7 i g;sﬁﬂi m 1048
ISt pameg [ baved [ Tt o e (] PSS

15 Schaimi intensihcator R Pb T cu pessors schemi (mm) — Ant ™ 0,05  Post. 010

[ = =t SEAEE
Tiatlaments def fin g~ Aviomancs (] Waruale

= 7 LEGENDA
i R N RRX Cimmstimaes |
D* nsita misurata g Fﬁ%\mm @+ GCiudizio
[ Msssured densty i e _ Evaluston
= W | EVALUATION iy
Tallone Tratto Discontinulta D* g a* Tallone Tratto Discontinuita o | 8¢ | @
Coupon . Area oo RCONNY | Coupon, Aren Discontinuty
12 — 28 | W2 | C | b
CLASSIF!CAZIONE DELLE DISCONTINUITA
101 Cricca '"lbnc%dﬁﬁalnalé 2014 [oosla alll"“ii 304 Inclusioni me ni metalliche T 5pa Eccesso 92: Mmmne‘ o
P 2015 Cs ! 5
102 Cx?oaa tr‘aggrsale 5018 awta a unaata e tarli 4%1 .n-lramanzl di fusione | 601 hoda@ N
;;: Cnccadn cratere 202 wa.‘. dli ritiro 432 Mancanza tf.penetrnzlnne 602 WI
i 5071 i X
2912 Porosu oo 2024 Crater di mlro ] Incisione cont. fpé"ataerf& | scr Dlhhmsmo
ruppi di poros IAClusIon al E6r1a 6 asso Insellament - ffefto film
E‘?.‘E..%’ 301302 o orturtmaumin oo | 515 _Foeiconcety F__Pmdstect_ . _
Data inizio prova Data fine prova Apparecchiatura 3
Test stert date____12/03/2019 Test end date 1202019 Equipment

NOTA / Note: 'esame non ha evidenziato indicazioni / The examination has nof shown indications.

{\sll g

\\“" L .
:%;'}IT = fre= -.\-
Ente Al ol §urvevor aua\ C?Egz prou;j 5.
No '8 A
l ?’k';/’” Dott. Ing. v,;.ae.-:.‘ coLonme

Quality Control Group sfl - Via Roma 79 - 24030 Medolago (BG) £ +39 035 901473 e-mall ifo@qualitycontrolgroup.com website www.qualitycontrolstl.it
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Via Pontida, 26
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1)

1)

PROCEDURE QUALIFICATION RECORD

24040 STEZZANO (BG) - ITALY

QW-483 - ASME IX Ed. 2019

Redatto/Issued: D.VILLA Approvato/Approved: R.ZOIA Data: 14/05/2021
Company Name: COES SRL Via Pontida, 265 STEZZANO 24040 (BG) - ITALY
Procedure Qualification Record PQR No. 02/20-A Data: 14/05/2021
WPS No. 02/20-A
Welding Process(es) 1) GTAW 2) SMAW Types 1) Manual 2) Manual
JOINT (QW-402) 50 + 70°
77777777 2-n
2 | Nk D
m o /7
=) 7
2 B 4 = S‘ \ﬁ/
2+4 S (
o 1
BASE METAL (QW-403) POSTWELD HEAT TREATMENT (QW-407)
Material Spec. SA-350 to SA-350 Temperature N.A.
Type and Grade LF2cl.1 to LF2cl.1 Time N.A.
P No. 1 Gr. 2 to P No. 1 Gr. 2 Other N.A.
P —

. GAS (QW-408) % Con.1p05|t|on
Thicknsess 10 to 30 mm Gas(es) (Mixture) Flow Rate
Diameter 50 to 90 mm Shielding 1) ARGON 99,998 10 1/m
Others tpass > 13 mm: N.A. Backing N.A.

FILLER METALS
(QW-404) GTAW SMAW Trailing N.A.
SFA
L ELECTRICAL CHARATERISTICS (QW-409)
Specification 5.18 5.1
AWS
Classification ER70S-6 E7016-1 Current/Polarity 1) DC-Straight 2) DC-Reverse
Filler Metal
F. No. 6 4 Amperes 1) 140 2) 100
Weld Metal
Analysis A. No. 1 (note 1) 1 Volts 1)14 2)24
Size of Electrodes
(mm) 92,4 93,2 Tugsten Electrode Size @ 2.4 mm WLa20 (Blue)
Deposited Weld
Metal 2,0 mm 8,00 mm Other
Others
Tradename Solid Heat Imput Max 1) 1,96 kJ/mm 2) 1,44 kJ/mm
POSITION (QW-405) TECHNIQUE (QW-410)
Position of Groove 1G Travel Speed 1) 60 mm/1' 2) 100 mm/1'
Weld Progression (Uph. Dow.) N.A. String or Weave Bead String
PREHEAT (QW-406) Oscillation N.A.
Multipass or Single
Preheat Temperature 18 °C Pass (for Side) Multipass
Single or Multiple
Interpass Temperature 300°C Electrodes N.A.
Preheat Maintenance N.A. Other Grinding & Brushing after each bead

Note:

note 1: Mn max 1.6%

Pagina1di2




coes PROCEDURE QUALIFICATION RECORD

Via Pontida, 265 24040 STEZZANO (BG) - ITALY QW-483 - ASME IX Ed. 2019

Tensile Test (QW-150)
Ult. Unit Stress

Specimen No. widt (mm) thickness (mm) Area (mmz) Ult. Total Load (KN) (N/mmz) Charact. Of Fail & Location
0591.A-1 @13 9,8 127,4 63,19 496 B.M. - Ductile
0591.A-2 13,1 9,7 127 62,35 491 B.M. - Ductile

Guided Bend Test (QW-160)

Type and Figure No. Result
0591.A-1.1 (Face Bend) (180°/4t) Satisfactory
0591.A-1.2 (Face Bend) (180°/4t) Satisfactory
0591.A-2,1 (Root Bend) (180°/4t) Satisfactory
0591.A-2,2 (Root Bend) (180°/4t) Satisfactory

Toughness Test (QW-170) Test positions selected according to ASME VIl Div.1 UG-84 (h) (3) and UG-84 (5)

Lateral Expansion Drop Weight

Specimen No. Notch Location Notch Type Test Temp. Impact Value % Shear Mils Break |No Break
0591.A W.M. Kv2 -46 51,7 / / / /
0591.A H.A.Z. SIDE THK.10 Kv2 -46 112 / / / /
0591.A H.A.Z. SIDE THK.10 Kv2 -46 133,3 / / / /

Test Position Selected According to ASME VIII Div.1 UG-84 Table UG-84.6 between 1/4 t and 1/2 t from the surface.
The Charpy impact on GTAW process was not performed because the usefull thk. of the process is less than 2.5 mm, according to UG-84(5)(c).

Fillet Weld Test (QW--180)

Result-Satisfactory (yes/no) N.A. Penetr.into Parental Metal (yes/no) N.A.
ReMacro-Result N.A.
Other Tests
Type of Test Visual Test Laboratory QUALITY CONTROL GROUP S.r.| Test No. 21/0591RPA19 - 0591-A
Type of Test Penetrant Test Laboratory QUALITY CONTROL GROUP S.r.| Test No. 21/0591RPA19 - 0591-A
Type of Test Radiography Test Laboratory QUALITY CONTROL GROUP S.r.| Test No. 21/0591RPA19 - 0591-A
Type of Test Macrography Test Laboratory QUALITY CONTROL GROUP S.r.| Test No. 21/0591RPA19 - 0591-A
Type of Test Hardness Test Laboratory QUALITY CONTROL GROUP S.r.| Test No. 21/0591RPA19 - 0591-A
Welder Name DEL PRATO ROBERTO ClocK No. / Stamp No. S2
Test Conducted by QUALITY CONTROL GROUP S.r.| Laboratory Test No. 21/0591RPA19 Date 14/05/2021

We certify that the statement in the record are correct and that the test welds were prepared, welded and tested in accordance with the regirements od Sect.IX of
the ASME Code 2019
Manufacturer
COES srl - STEZZANO (BG)

Date 14/05/2021 by R.Zdﬂ
Zs
//

Pagina 2 di2



LD
S,

0\

“/’/

)&

4,
2,
u

QUALITY
CONTROL A

Qe LAB N° 1384 L

ACCREDIA X,

L'ENTE ITALIANO DI ACCREDITAMENTO ~
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N

RAPPOTO DI PROVA N. DATA CAMPIONE N. 0591.A PAGINA DI

Test Report No. 210591RPA1S e 1410512021 o nle o, (ASME) __ Page L
Laboratory of Medolago, Via Roma 79 - 24030 Medolago (BG) t. +392 035 901473 e-mall info@qualitycontrolgroup.com website www.qualitycontrolstl.it
ORDINE / Order N° 651/21 CLIENTE / Customer )
Data ordine / Order dafe 15/03/2021 COES S.rl.
RIFERIMENTO / Reference . Via Pontida, 265
Data riferimento / Reference date 24040 Stezzano (BG)
DATA DI RICEZIONE DATA DI ACCETTAZIONE
Receplion date 2031207 Acceptance dale 20052021
OGGETTO Tallone qualifica procedimento di saldatura PQR 02/20-A
Subject Coupon Welding Procedure Qualification PQR 02/20-A

ELENCO DELLE PROVE / List of tests Metodo / Method Saggio/ Test Pagina/ Sheet
Esame visivo / Visual examination ASME V art. 9 Ed. 2019 (%) 0591.A 2
Esame mediante liquidi penetranti / Dye penefrant test ASME V art. 6 Ed. 2019 (*) 0591.A 3
Radiografico / Radiographic ASME V art. 2 Ed. 2019 (*) 0591.A 4
Prova di trazicne trasversale su giunti saldati / 7

Destructive tests on welds - Tensile test CSHRIRS YRS 200 gnlen 5
Prova di piegamento su giunti saldati / P

Destructive tests on welds - Bend test ASME.IX QYY=160]Ed, 2013 0591.A 6
Prova di resilienza su giunti saldati / :

Destructive tests on welds - Impact test ASME IX QW-170 Ed. 2019 0591.A 7
Esame macroscopico delie saldature / .

Macroscgpic examination of welds ST BSOS 0591.A 8
Prova didurezza Vickers su giunti saldati /

Destrucﬁe fests on welds — Vickers hardness test ASTM E92-17 0591.A 9

L'accredjtamento & legato esclusivamente alle prove incluse nell'elenco allegato al certificato n° 1384L disponibile sul sito web www.accredia.it. Le prove
non| accreditate da Accredia sono caratterizzate dall'asterisco (*) / The accreditation is related solely to the tests included in the list annexed to the
certificate n>-#384L available on the website www.accredia.if. The fests not accredited by Accredia are characterized by asterisk (*)

Marcoilocatelli Direttore Tecnico / Technical Manager

la sua gonsegna al cliente / The digital or hand-written signature on the report certifies its validity. The originality of the relationship is guaranteed by the traceability
of the REC system used for delivery to customer”

La regola decisionale utilizzata dal laboratorio quando fomisce dichiarazioni di conformita a norme o specifiche & riportala nel sito web hitp://qualitycontrolsrlit/ /
The decision rule used by the laboratory when providing declarations of compliance with standards or specifications is shown in hifp:/Avww.qualitycontrolsrl.it website.
Il campionamento & effettuato dal Cliente e non & oggetto di accreditamento; i risultati delle prove si riferiscono al campione cosl come ricevuto. / Sampling is
carried out by the customer and is not subject to accreditation; test results refer to the sample as received.

Il Laboratorio & responsabile di ogni informazione riportata nel presente rapporto di prova ad eccezione delle informazioni fornite dal Cliente rispetto alle quali declina ogni
responsabilitd / The Laboratory is responsible for any information reported in this test report except for the information provided by the Customer with respect to which it

"La ﬁrrga digitale o la firma autografa sul rapporto certifica la sua validita. L'originalita del rapporto & garantita dalla tracciabilita nel sistema della PEC utilizzata per

disclaims any responsibility
CARATTERISTICHE DEL CAMPIONE DICHIARATE DAL CLIENTE / features of sample declared by customer

Descrizione Dimensioni Fornitore Colata/Lotto Certificato Date
Description Dimension Supplier Heat/Lot Certificate Date
Materiale base 1 2190,0
Parent material1 ASME SA-350 LF2 CL.1 Thk. 30,0 mm - - - .
Materiale base 2 2 50,0
Parent material 2 ASHIE eSS0 AR Elt Thk. 10,0 mm - - o
(GTAW)AWS SFA 5.18
Metallo d'apporto ER70S-2; @ 2,4 mm;
Filler Metal (SMAW) AWS SFA 5.1 2 3,25 mm - - - -
E7016-1
Tipo di giunto Processo di saldatura Posizione di saldatura
Joint type BW Welding process CTAW+SMAW Welding position 1
WPS n. 02/20-A e DEL PRATO ROBERTO Stamp s2

Altre caratteristiche

Other features Tests according to ASME X 2019 Ed.

Ul presente rapporto di prova riguarda esclusivamente il campione esaminato, non puo essere riprodotto neanche parzialmente senza I'autorizzazione del Laboratorio ed &
conservato in copia conforme all'originale nell'archivio del Laboratorio | tempi di conservazione dei rapporti, dei documenti e delle parti dei saggi e delle provette sono riportate
nel sito web www.qualitycontrolsrl.it. / This test report only concems the examined sample, it can not be even partially reproduced without the authorization of the Laboratory
and his certified copy is stored in the original in the archive of the Laboratory. The storage times of reports, documents and parts of the sample and the test piece are shown in
www.qualitycontrolsrl.it websile ”

iCIM S.p.A

Tutte le prove riportate nelle pagine seguenti sono state eseguite presso il laboratorio di MEDOLAGO (BG)PIazz-n Bon Enrico Mapelli, 75
All tests reported in the following pages were carried out at the laboratory of MEDOLAGO (BG, § 2
P~ . pag v (B8 20099 SESTO SAN GIOVANNI

77 Ente di Collaudo / Surveyor Ente di Collaud¥/-StirVéyor
info@igiy.it
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ESAME VISIVO - ASME V art. 9 Ed. 2019 (*)
Visual test— ASME V art. 9 Ed. 2019 (%)

Criterio di accettabilita  AgME VIl DIV.1 UW33 — UW35 + ASME IX 2019 Ed. QW-194
Acceptance criteria
Stadio di lavorazione AFTER WELDING
Working step
Condizioni superficiali
Surface conditions AS WELDED
TECNICA

TECHNIQUE
] o Esame indiretto / Remote examination

m Esame diretto / Direct examination
Pulizia iniziale della superficie / Starting surface Cleaning

BRUSHING
Distanza massima occhio-oggetto / Maximum distance eye-object (cm) 60
Intensita di luce / light intensity (lux) >1076 Lux
Strumento di illuminazione / Lighting equipment NATURAL

STRUMENTI UTILIZZATI
USED EQUIPMENTS
Tipo / Type Costruttore / Manufacturer Matricola / Serial Number

o Endoscopio / Boroscope
B Calibro Cambridge / Cambridge Caliper The welding institute (SA112)
B Luxmetro / Luxmeter Delta Ohm HD2302.0 16001682 (SA136)
o

07.01mod RP VT1A

A _r
Data inizio prova Data fine prova Tecnico qualificat CIM'N;E o A hiat
icato Liv.2 - 12 pparecchiatura
Test start date #7ip3i2021 Test end date 270312021 N

Qualified technician I Liv. C-1A Equipment
RT-MT—§¥-UT-vT
7

NOTA / Note: 'esame non ha evidenziato indicazioni / examination has not shown indications.

: ", i € i1
&2 (Civl S.p.A
\ { ¢ / i Piazza Don Enrico Mapelli, 75
I 20099 SESTO SAN GIOVANNI
MILAN ITALY
Ente di Collaudo / : [N
Surveyor Ente !__CoII dv%) e,c(ﬁgﬂ%ﬁ?{ness e,(_}

------ date -/ka()l 2

Muralibiy Mantral Neavim add ranintaend Affinac VHn Damaa 7N AANIN MAndalnms DY
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ESAME MEDIANTE LIQUIDI PENETRANTI - ASME V art.6 Ed. 2019 (*)
Dye penetrant examination - ASME V art.6 Ed. 2019 (%)

Criterio di accettabilita ASME IX QW 195.2 - 2019 Ed
Acceptance criteria ) .

Stadio di lavorazione
Working step AS WELDED

TECNICA / TECHNIQUE

m Contrasto di colore / Color contrast 0 Fluorescente / Fluorescent

m Lavabile in acqua / water washable = Lavabile con solvente / soivent removable
Pulizia iniziale della superficie / sterting surface Cieaning Cleaner spray
Metodo applicazione del penetrante / bye penetrant application method Spray
Tempo min-max di penetrazione / Min-max penetration time {mMin.) 15-20
Metodo rimozione del penetrante / Penetrant removing method Potable Water rinsing
Metodo asciugatura / brying method Cloths and air flow
Tempo asciugatura / Drying Time (min.) 5
Metodo applicazione sviluppatore / beveloper appiication method Spray
Tempo min-max di sviluppo / Min-max developing time (mMin.) 10-60
Temperatura / Temperature (°C) 18°C
Strumento di illuminazione / Lighting equipment B Bulb lamp 100 W
Intensita di luce sulla superficie / Lignt intensity on the surface >1076 LUX

PRODOTT! UTILIZZATI / USED MATERIALS

Produttore / Manufacturer Tipo / Type Lotto / Lot
Sgrassante / cleaner NDT-ELITE' BC1 B200626s (Exp.06/2024)
Penetrante / penetrant NDT-ELITE’ K71B2p 210115Ps (Exp.02/2025)
Pulitore / Remover Water el —
Sviluppatore / Devetoper NDT-ELITE’ D112A 210330W150s {Exp.03/2025)

07.01mod RP PT1A

Data inizio prova Data fine prova Tecnico qualificato Apparecchiatura
Test start date 27108/2021 Test end date 27/0312021 Qualified technician Equipment -
Nota / Note: I'esame non ha evidenziato indicazioni / Examination has not shown indications.
} '05{2’[ icim S.p.A
v Piazza Don Enrico Mapelll, 75
W .Q ' { 20099 SESTO SAN GIOVANN]
MILAN ITALY

Ente di Collaudo / Surveyor Ente di;

.‘ .Eﬁ'ﬁégﬂ'% essed
..... care- B3] 230

Nnialitg Cantral Rrrnin erl ranictarad Affina Via Dama 70 240N MAdAlana (D0
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ESAME RADIOGRAFICO — ASME V art.2 Ed. 2019 (*)
Radiographic examination — ASME V art.2 £d. 2019 (*)
Criterio di accettabilita _ Stadio di lavorazione
Acceptance crileria ASME IX QW 191.1 - Ed. 2019 Working step AS WELDED
TECNICA DI ESPOSIZIONE / Exposure technigue
H 2
4 Ol
=] O O ] X W]
PARAMETRI DEL TEST / Test parameters
Spess. nominale di parete (mm) ~ 10/30 Spessare rinf. di sald. (mm) 3 Numero di esposizioni 3
L oo NoOminal single wall thickness Welding reinforcement thickness Exposure number
Distanza ﬁjoco-og%etto (mm) ™ 700 Distanza oggetto film (mm) 50 Nr. Films per casselfa 1
CosTitorg delfa sorgents Tibod Sorgents - ‘dentiiazions
._----___;.s_[..u_..._..s.‘!y_@.e.!"?ﬂlll_ggfl_lrgf SEIFERT I SoBrc_e lype 9 RX Source identification SA150
Attivita SCI) o Enérgia délla radiazione (KV) 200 Intens. radiazione fmAS 3
Activity. Radiation Eneray. Radiation inlensity
Tempo di esposizione (minuti) {+{g" Macchia focale (mm) 3 enombra 0.21
Tipo di enExéJt'%!rﬁéqt"gg Posizione del eioéﬁgﬁgé"s{rz_g Filo/i-oro rlchlesttlg ;
i F@%w_?met_erﬁge ASTM'B | 1 ;ggt%rg.?;f_r_/.qqa_n;o_n SOURGE | S 7 W10
Todutiore fim AGFA GEVAERT | Tipo di fim D5 [ Dimensiénk (em) 10x24
Tecnica di esposizione [ Parete sing. [ Parete dop. Tecnicadilettura [ Parstesing. g Parete dop.
IR e e A [1_cu P Sreennicknesy __Ant. 0,05  Post. 0,10
“Trattamento del filen X Automafico [ Manuale
Film treatment Automalic Manual
LEGENDA
c Conforme R Non conforme RRX Ripetere esposizicne
Confarming Not conforming Exposure to be repealed
D* Densita misurata s* Filo/Foro rilevato G* Giudizio
Measured density Wire/Hole detecled Evaluation
VALUTAZIONE | EVALUATION
Tallone Tratto Discontinuita D* s+ G* Tallone Tratto Discontinuita D* Y G*
Coupon Area Discontinuity ___Coupon Area Disconinuity
A - 2,5 W8 c
B —- 2,6 wsa Cc
c — 27 ws C
CLASSIFICAZIONE DELLE DISCONTINUITA
- l S i i DISCONTINUITY CLASSIFICATIONf "
ricca longitudinale orosita allineate Inclusioni i
E’J__%:wmc%ck ' ol ,CJ:,,JQ;'O?Q"W‘ i 304 _ saincsion e 504 e 2"
ricca trasversale avi t li i fusi ‘arco ]
102 Transversal crackr 2018 Eloryglglezsi cauvglggasdewg?r;holes 401 M?lp gf%&% AMISIENe 601 g?al_"l:’aorcd arco
Cricca di cratere Cavita di ritiro D " Mancanza di i i
;0014:' Crater crack 202 Shrinkage cavity 402 Lack of%er?eatralilogenetrazmne 602 gp%gz I
Porosita Crateri di ritiro 5071 Incisione cont. e interm, Dif
2012 Porosity and gas pores 230024 Crater pipe 5012 Undler::ut continues and infermit. SCR sgree‘etls%esfggermo
Gruppi di porosita 1 Inclusioni di scoria o flu i
2013 Clut‘llggli !Jag;sily 302 Slag or flux :‘nalu?ign " . 515 }Qmszﬁl:loanrcrﬁlwo F B’I'ltleggcf’sglm
P . . CIMINO, LIO )
Data inizio prova 2710312021 Data fine prova 27/03/2021 Tecnico qualificato Liv.2 Ag0b712 Apparecchiatura
Test start date Test end date Qualified technician I° Liv. SNF-TC-1A Equipment -
RT-MT—JRT-UT-VT
- L "
iCivl S.p.A

4 //7’/69'/2(

Fiazza Don Enrico Mapelll, 75
0099 SESTO SAN GIOVANNI
MILAN ITALY

Ente di Collaudo / Surveyor

D foBtiEveyer

ved - [

)(ﬁ-}---- date Tﬁfgfé‘efj?oﬁ
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PROVA DI TRAZIONE TRASVERSALE SU GIUNTI SALDATI — ASME IX QW-150 Ed. 2019
Transverse tensile test on welded joint — ASME IX QW-150 Ed. 2019
ID. SAGGIO DIMENSIONE PROVETTA | CARICO DI ROTTURA
Identification test Specimen size Tensile strength Posizione dirottura  Aspetto della frattural 1
PROVA | SENSO | sPESs. | LARGH. | AREA Fm Rm Fracture location  |Fracture appearance P-
Test No. |Direction| Thick. | Width | Area N N/mm?
- Fuori
saldatura | Duttile | Fragile 3
mm mm mm - z 485 saldatura Out of Ductile | Fragile C
in weld
weld
0591.A 1 i 9,8 13,0 127,4 63.190 496 - X X - +22
0591.A 2 T 9,7 13,1 127,0 62.350 491 - X X —— +22

07.01mod RP TT4A
Data inizio prova Data fine prova Tecnico qualificato Apparecchiatura
Test start date ISI0%2021 Test end dafe 15/0512021 Qualified technician GIUSERPERLZAT Equipment QC 350
Nota / Note

i risultati di prova sono conformi ai requisiti previsti per il giunto di saldatura dalle normative ASME 1X 2019 Ed. con riferimento, per i
requisiti del materiale alla normativa ASME SA350

Test results are conform to the requirements of standards ASME 1X 2019 Ed. for the welded joint and of ASME SA335 for material
requirements.

& iCiml 5.p.A
/f’/OT/Z/{ Plazza Don Enrico Mapelli, 75
w IR | 20099 SESTO SAN GIOVANNI

MILAN ITALY
nte di Co v . NI G VP
Ente di Collaudo / Surveyor Ente %(%ol eawaé/é_g y‘? —_
A date .r-..'fi ‘3.}_ }lq
Nnatihv Ceantral Gronn erl - renictarad rffira: Via Rama 70 - 24030 Mednlann (RGY
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PROVA DI PIEGAMENTO SU GIUNTI SALDATI - ASME IX QW-160 Ed. 2019
Bend test on welded joint — ASME X QW-160 Ed. 2019

SAGGIO DIMENSIONE PROVETTA CARATTERISTICHE E RISULTATI DELLA PROVA DI PIEGA
Identification Size Features and bend test results
Prova N. Senso | Spessore | Larghezza | Lunghezza Tipo Mandrino| Dist.appoggi Angolo Risultato
Test No. | Direction| Thickness Width Length Type Former Rolls dist. Bend Angle Result
mm mm mm & mm mm °
Assenza di difetti
0591.A 1.4 T 10,1 15,0 245 FACE 40 63 HiSS) Absence of defects
Assenza di difetti
0591.A 1.2 T 10,1 15,1 245 FACE 40 g g Absence of defects
Assenza di difetti
0591A 21 | T 10,2 15,1 245 ROOT | 40 63 180 | Absence of defects
Assenza di difetti
0591.A 22 T 10,0 15,0 245 ROOT 40 63 180 Abserice of dEfadis
07.01mod RP BT1A
Data inizio prova Data fine prova Tecnico qualificato Apparecchiatura
Test start date 1410512021 Test end date 14102021 Qualified technician CIMSEPPEIALZATI Equipment QC 355
NOTA/Note:
i risultati di prova sono conformi ai requisiti previsti per ii giunto di saldatura dalla normativa ASME X QW-160 Ed. 2019
test results are conform in accordance with the requirements of standard ASME IX QW-160 Ed. 2019
4‘?/6//2‘ ICHVI S.p.A
W @R | Piazza Don Enrico Mapelli, 75
20099 SESTO SAN GIOVANNI
MILAN ITALY
Ente di Collaudo / Surveyor Ente di Colla 1@@/\@&;\@
O Reﬁewed N Witnessed
e a date /igra . w

Quality Control Group sl - registered office: Via Roma 79 - 24030 Medolago (BG)
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PROVA DI RESILIENZA SU GIUNTI SALDATI] — ASME IX QW-170 Ed. 2019
Charpy impact test on welded joints — ASME IX QW-170 Ed. 2019

L'ENTE ITAUANO DI ACCREDITAMENTO b |

NN

SAGGIO |SENSO| POSIZIONE |TiPO |TEMP.[DIMENS.|  VALORI meDia | ESPANSIORE | aREA DUTTILE
Test Direct. Position Type Size Single values | Average Lateral Expansion Shear Area
>2025J |22025J —mm Y
No. °C mm 1 2 3 1 2 3 1 2 3
0591.A | T W.M. kve | -46 | 10x8 |60 | 55 |40 | 517 | — | — | — | — | — | —
dia | T HAZ oy, | 46 | tox8 |125| 99 [112]| 1120 | — | —= | = | = | — | ~
' SIDE THK.10 :
0591.A | T HA.Z kva | 46 | 10x8 | 120|144 |127| 1333 | — | — | — | — | — | -
: SIDE THK.30 '

07.01mod RP IT2A

Data inizio prova Data fine prova Tecnico qualificato Apparecchiatura
Test start date /0512021 Tt end date 41952921 qualified technician C'VSEFPE ALZATI " ipment QFige

Nota / Note: ---

iICIM S.p.A
Plazza Don Enrico Mapelli, 75
20099 SESTO SAN GIOVANNI
MILAN ITALY

3

Ente di Collaudo / Surveyor Ente di Collayded ouryeyor
D%ﬁiwed-%):\ﬁ essed
4
(- date == Y!Q:;-l"\

Qualitv Control Group srl - reaistered office: Via Roma 79 - 24030 Medolaao (BGY
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ESAME MACROSCOPICO DELLE SALDATURE - ASTM E340-15
Macroscopic examination of Welds - ASTM E340-15

Provetta n.

Test Specimen No. 0891.A
Attacco Acqua regia
Etchant Aqua regia

Direzione di prelievo  Trasversale
Direction of sampling Transverse

07.01 mod RP ME1A

Data inizio prova Data fine prova Tecnico qualificato ANNIBALE Apparecchiatura
Test startdate 41952021 Tostend date 4952921 quaiified technician __ ZOCCARATO Equipment -
Nota / Note:

L'esame visivo ad ingrandimento 5X e 10X non ha evidenziato difetti
Visual inspection at 5X and 10X magnification has shown no defects

ﬁ/@ 3 ICIVI S.p.A

w & Piazza Don Enrico Mapelli, 75

20099 SESTO SAN GIOVANNI
MILAN ITALY

Ente di Collaudo / Surveyor Ente dl Collputiod ;\Neyor
wed )U%Tes ad

N ’bL’l

l
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PROVA DI DUREZZA VICKERS SU GIUNTI SALDATI - ASTM E92-17
Weld joints hardness testing — ASTM E92-17

SAGGIO Dimensions in milimelres
0591.A
Test

TIPO DI DUREZZA

Hardness type Eilso [
L
VALORE MAX o
Required value MAX 248 HV1o ko 310- 04 T iy Thk. 10,0 mm
Lo schema delle impronte di durezza la distanza tra le impronte é in accordo alla NACE MR0175
The hardness indentation skefch and indentation distance are according to NACE MR0175
RISULTATO
RESULT
01= 140 02= 185 03= 189 04= 185 05= 192 06= 199
07= 196 08= 140 09= 138 10= 177 11= 185 12= 169
13= 172 14= 169 15= 172 16= 140 17= 175 18= 178
19= 174

Data inizio prova Data fine prova Tecnico qualificato Apparecchiatura
Test start date 052021 7ot end date 1H9512021 o aiifiod techinician  ANNIBALE BRAVI " oment Q€372

Nota / Note; ---

FINE RAPPORTO / END REPORT

eles12 ICIM S.p.A
W IH Piazza Don Enrico Mapelli, 75
P 20099 SESTO SAN GIOVANN!

MILAN ITALY

'Tl”bh

Ente di Collaudo / Surveyor Ente di-Co Hﬂifé‘g?ﬁ{jwe sed
A 4
A dat

Qualitv Contro! Grouno srl - redistered office: Via Roma 79 - 24030 Medalaan (RGY
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Via Pontida, 265 24040 STEZZANO (BG) - ITALY

PROCEDURE QUALIFICATION RECORD

QW-483 - ASME IX Ed. 2019

Redatto/Issued: L.T. Approvato/Approved: R.ZOIA Data: 14/05/2021
Company Name: COES SRL Via Pontida, 265 STEZZANO 24040 (BG) - ITALY
Procedure Qualification Record PQR No. 03/20-A Data: 14/05/2021
WPS No. 03/20-A
Welding Process(es) 1) GTAW 2) SMAW Types 1) Manual 2) Manual
JOINT (QW-402) 50 + 70°
o \ J
D
o
g +— 7 g
o 2+4 8
o 1

BASE METAL (QW-403) POSTWELD HEAT TREATMENT (QW-407)
Material Spec. SA-182 to SA-182 Temperature N.A.
Type and Grade F316/316L to F316/316L Time N.A.

P No. 8 Gr. 1 to P No. 8 Gr. 1 Other N.A.

% C iti

. GAS (QW-408) 6 on.1p05| ion
Thicknsess 10 to 30 mm Gas(es) (Mixture) Flow Rate
Diameter 50 to 90 mm Shielding ARGON 99,998 10 1/m
Others tpass > 13 mm Backing ARGON 99,998 41/m
FILLER METALS
(QW-404) GTAW SMAW Trailing N.A.
SFA

L ELECTRICAL CHARATERISTICS (QW-409)
Specification 5.9 5.4
AWS
Classification ER316L E316L-16 Current/Polarity 1) DC-Straight 2) DC-Reverse
Filler Metal
F. No. 6 5 Amperes 1) 120 2) 110
Weld Metal
Analysis A. No. 8 8 Volts 1)14 2) 24
Size of Electrodes
(mm) 92,4 93,2 Tugsten Electrode Size ® 2.4 mm WLa20 (Blue)
Deposited Weld
Metal 2,0 mm 8,00 mm Other
Others
Tradename Solid Solid Heat Imput Max 1) 1,68 kJ/mm 2) 1,58 ki/mm
POSITION (QW-405) TECHNIQUE (QW-410)
Position of Groove 1G Travel Speed 1) 60 mm/1' 2) 100 mm/1'
Weld Progression (Uph. Dow.) N.A. String or Weave Bead String
PREHEAT (QW-406) Oscillation N.A.
Multipass or Single
Preheat Temperature 18 °C Pass (for Side) Multipass
Single or Multiple

Interpass Temperature 150°C Electrodes N.A.
Preheat Maintenance N.A. Other Grinding & Brushing after each bead

Note:

Pagina 1di 2



c o 3 S PROCEDURE QUALIFICATION RECORD

Via Pontida, 265 24040 STEZZANO (BG) - ITALY QW'483 - ASME IX Ed. 2019
Tensile Test (QW-150)

Ult. Unit Stress

Specimen No. widt (mm) thickness (mm) Area (mmz) Ult. Total Load (KN) (N/mmz) Charact. Of Fail & Location
0591.B-1 913 9,5 123,5 69,1 560 B.M. - Ductile
0591.B-2 913,1 9,6 125,8 70,8 563 B.M. - Ductile

Guided Bend Test (QW-160)

Type and Figure No. Result
0591.B-1.1 (Face Bend) (180°/4t) Satisfactory
0591.B-1.2 (Face Bend) (180°/4t) Satisfactory
0591.B-2,1 (Root Bend) (180°/4t) Satisfactory
0591.B-2,2 (Root Bend) (180°/4t) Satisfactory

Toughness Test (QW-170) Test positions selected according to ASME Vil Div.1 UG-84 (h) (3) and UG-84 (5)

Lateral Expansion Drop Weight

Specimen No. Notch Location Notch Type Test Temp. Impact Value % Shear Mils Break |No Break
0591.B W.M. KV2 -196 40,3 / / / /
0591.B H.A.Z. SIDE THK.30 KV2 -196 114,7 / / / /
0591.B H.A.Z. SIDE THK.30 KV2 -196 187,3 / / / /

Test Position Selected According to ASME VIII Div.1 UG-84 Table UG-84.6 between 1/4 t and 1/2 t from the surface.
The Charpy impact on GTAW process was not performed because the usefull thk. of the process is less than 2.5 mm, according to UG-84(5)(c).

Fillet Weld Test (QW--180)

Result-Satisfactory (yes/no) N.A. Penetr.into Parental Metal (yes/no) N.A.
ReMacro-Result N.A.
Other Tests
Type of Test Visual Test Laboratory QUALITY CONTROL GROUP S.r.| Test No. 21/0591RPA20 - 0591.B
Type of Test Penetrant Test Laboratory QUALITY CONTROL GROUP S.r.| Test No. 21/0591RPA20 - 0591.B
Type of Test Radiography Test Laboratory QUALITY CONTROL GROUP S.r.| Test No. 21/0591RPA20 - 0591.B
Type of Test Macrography Test Laboratory QUALITY CONTROL GROUP S.r.| Test No. 21/0591RPA20 - 0591.B
Type of Test Hardness Test Laboratory QUALITY CONTROL GROUP S.r.| Test No. 21/0591RPA20 - 0591.B
Type of Test Ferrite Test Laboratory QUALITY CONTROL GROUP S.r.| Test No. 21/0591RPA20 - 0591.B
Welder Name DEL PRATO ROBERTO ClocK No. / Stamp No. S2
Test Conducted by QUALITY CONTROL GROUP S.r.l Laboratory Test No. 21/0591RPA20 Date 14/05/2021

We certify that the statement in the record are correct and that the test welds were prepared, welded and tested in accordance with the regirements od Sect.IX of
the ASME Code 2019
Manufacturer
COES srl - STEZZANO (BG)

Date 14/05/2021 by

Pagina 2 di 2
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LIS LAB N° 1384 L.
RAPPORTO DI PROVA N. DATA CAMPIONE N. 0591.B PAGINA DI
Test Report No. 21/0591RPA20 Date 14/05/2021 Sample No. (ASME) Page il of 10
Laboratory of Medolago, Via Roma 79 - 24030 Medolago (BG) t. +39 035 901473 e-mail info@qualitycontrolgroup.com website www.qualitycontrolsri.it
ORDINE / Order N° 651/21 CLIENTE / Customer
Data ordine / Order date 15/03/2021 COES S.rl
RIFERIMENTO / Reference ) Via Pontida, 265
Data riferimento / Reference date 24040 Stezzano (BG)
DATA DI RICEZIONE DATA DI ACCETTAZIONE
Reception date 24/03/2021 Acceptance date e
OGGETTO Tallone qualifica procedimento di saldatura PQR 03/20-A
Subject Coupon Welding Procedure Qualification PQR 03/20-A
ELENCO DELLE PROVE / List of tests Metodo / Method Saggio/ Test Pagina/ Sheet
Esame visivo / Visual examination ASME V art. 9 Ed. 2019 (%) 0591.B 2
Esame mediante liquidi penetranti / Dye penetrant test ASME V art. 6 Ed. 2019 (*) 0591.B 3
Radiografico / Radiographic ASME V art. 2 Ed. 2019 (%) 0591.B 4
Prova di trazione trasversale su giunti saldati /

Destructive tests on welds - Tensile test ASME IX QW-150 Ed. 2019 0591.B 5
Prova di piegamento su giunti saldati / :

Destructive tests on welds - Bend test SHIE LX@WHIS0 Ed. 2019 0501:E 6
Prova di resilienza su giunti saldati / .

Destructive tests on welds - Impact test ASME IX QW-170 Ed. 2019 0591.B 7
Esame macroscopico c_!elle saldature / ASTM E340-15 05918 8
Macroscopic examination of welds
Prova di durezza Vickers su giunti saldati /

Destrucfﬁe tests on welds — Vickers hardness test ASTM E92-17 0591.8 9
Misura del contenuto di Ferrite con Ferritoscopio / IL 18.00.01 Rev. 0 (*) 0591.B 10

Determjnation of Ferrite content by Ferritoscope

L'actreditamento & legato esclusivamente alle prove incluse neli'elenco allegato al certificato n® 1384L disponibile sul sito web www.accredia.it. Le prove

nol reditate da Accredia sono caratterizzate dall'asterisco (*) / The accreditation is related solely to the tests included in the list annexed to the
celtifi¢hte n° 1384L available on the website www.accredia.if. The tests not accredited by Accredia are characterized by asterisk (*)
Ma ocatelli Direttore Tecnico / Technical Manager

la sudiconsegna al cliente / The digital or hand-written signature on the report certifies its validity. The originality of the relationship is guaranteed by the traceability
of the'PEC system used for delivery to customer”

La regola decisionale utilizzata dal laboratorio quando fornisce dichiarazioni di conformita a norme o specifiche & riporiata nel sito web hilp://aualitycontrolstl.it/ /
The decision rule used by the laboratory when providing declarations of compliance with standards or specifications is shown in hitp/Mww.qualitycontrolsr.if website.
Il campionamento & effettuato dal Cliente e non & oggetto di accreditamento; i risultati delle prove si riferiscono al campione cosi come ricevuto. /7 Sampling is
carried out by the customer and is not subject to accreditation; test results refer to the sample as received.

Il Laboratorio & responsabile di ogni informazione riportata nel presente rapporto di prova ad eccezione delle informazioni fornite dal Cliente rispetto alle quali declina ogni
responsabilita / The Laboratory is responsible for any information reported in this test report except for the information provided by the Customer with respect to which it
disclaims any responsibility

"La ﬁgna digitale o la firma autografa sul rapporto cerlifica la sua validita. L'originalita del rapporto & garantita dalla tracciabilita ne! sistema della PEC utilizzata per

CARATTERISTICHE DEL CAMPIONE DICHIARATE DAL CLIENTE / features of sample declared by customer

Descrizione Dimensioni Fornitore Colata/Lotto Certificato Date
Description Dimension Supplier Heat/Lot Certificate Date
Materiale base 1 @ 90,0
Parent material1 ASME SA-182 F316/F316L Thk. 30,0 mm - - -
Materiale base 2 @ 50,0
Parent material 2 A el Thk. 10,0 mm - - - o
. GTAW)AWS SFA 5.9 ER316L;
Metallo d'apporto ( ' 22,4 mm;
Filler Metal e @ 3.25 mm == - =
Tipo di giunto Processo di saldatura Posizione di saldatura
Joint type e Welding process EIAW-SMALY Welding position 16
Saldatore
WPS n. 03/20-A Welder DEL PRATO ROBERTO Stamp S2

Altre caratteristiche

Other features Tests according to ASME 1X 2019 Ed.

Il presente rapporto di prova riguarda esclusivamente i campione esaminato, non pud essere riprodotto neanche parzialmente senza l'autorizzazione del Laboratorio ed &
conservato in copia conforme all'originale nell'archivio del Laboratorio | tempi di conservazione dei rapporti, dei documenti e delle parti dei saggi e delle provette sono riportate
nel sito web www.qualitycontrolsrLit. / This test report only concerns the examined sample, it can not be even partially reproduced without the authorization of the Laboratory
and his certified copy is stored in the original in the archive of the Laboratory. The storage times of reporis, documents and parts of the ff‘"?ﬂ‘ﬁ @dryi ggest piece are shown in
www. qualitycontrolsrl.it website = L g

Tutte le prove nponale nelle pagine seguenti sono state eseguite presso il laboratorio di MEDOLAGO (BG)
All tf.'s!s Wed in the following pages were carried out at the laboratory of MEDOLAGO (BG)

Plazza Don Enrico Mapelli, 75
20099 SESTO SAN GIOVANNI

Ente di Collaudo /fsrli%ﬁb’?”

#&;ﬁ 7955[?}32’,

Ente di Collaudo / Surveyor
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LAB N° 1384 L
RAPPORTO DI PROVA N. DATA CAMPIONE N. 0591.B PAGINA DI

Test Report No. 2100591RPA20 .y 1410512021 oot o, (ASME) _ Page of 10
Laboratory of Medolago, Via Roma 79 - 24030 Medolago (BG) t. +39 035 901473 e-mail info@qualitycontrolgroup.com website www.qualitycontrolsrl.it

ESAME VISIVO - ASME V art. 9 Ed. 2019 (*)
Visual test— ASME V art. 9 Ed. 2019 (%)

Criterio di accettabilita ASME VIII DIV.1 UW33 — UW35 + ASME IX 2019 Ed. QW-194

Acceplance criteria

Stadio di lavorazione AFTER WELDING
Working step

Condizioni superficiali AS WELDED

Surface conditions

TECNICA

TECHNIQUE
m Esame diretto / Direct examination ] o Esame indiretto / Remote examination
Pulizia iniziale della superficie / Starting surface Cleaning BRUSHING
Distanza massima occhio-oggetto / Maximum distance eye-object (cm) 60
Intensita di luce / light intensity (lux) >1076 Lux
Strumento di illuminazione / Lighting equipment NATURAL

STRUMENTI UTILIZZATI
USED EQUIPMENTS

Tipo / Type Costruttore / Manufacturer Matricola / Serial Number

o  Endoscopio / Boroscope

B Calibro Cambridge / Cambridge Caliper The welding institute (SA112)
W Luxmetro / Luxmeter Delta Ohm HD2302.0 16001682 (SA136)

jr]

07.01mod RP VT1A
/!

Data inizio prova Data fi Tecnico qualificat S 10 Apparecchiat

ata iniz ine prova ecni alificato Liv.2 9712 parecchiatura

Test start date  21199/2021 1o ot end date 27103/2021 Qualified technician 1° Liv. QNF-TC-1A Equipment

RT-MT4FT-UT-VT
7
17

NOTA /Note: I'esame non ha evidenziato indicazioni / examination has not shown indications.

4?/057&’ ' iICiM S.p.A
=42jad. Piazza Don Enrico Mapelll, 75
_ 20099 SESTO SAN GIOVANNH

arf o ny
SVTTCRLY

—— e g )
nte di Collaudo / Surveyor Enté di Collali o c/iﬁ‘ﬁ{veyor

“Qefiewed - (1 Witnessed
..... -";- date QLLQY}ZF?:)
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LAB N° 1384 L

RAPPORTO DI PROVA N. DATA CAMPIONE N. 0591.B PAGINA ]}
Test Report No. SHCRNIRRAZD Date 14/05/2021 Sample No. (ASME) Page 3 of 10

Laboratory of Medolago, Via Roma 79 - 24030 Medolago (BG) t. +39 035 901473 e-mail info@qualitycontroigroup.com website www.qualitycontrolsrl.it

ESAME MEDIANTE LIQUIDI PENETRANTI - ASME V art.6 Ed. 2019 (*)
Dye penetrant examination — ASME V art.6 Ed. 2019 (%)

Criterio di accettabilita
Acceptance criteria ASME IX QW 195.2 - 2019 Ed.

Stadio di lavorazione AS WELDED

Working step
TECNICA / TECHNIQUE

= Contrasto di colore / Color contrast o  Fluorescente / Fluorescent

m Lavabile in acqua / Water washable o Lavabile con solvente / Soivent removable

Pulizia iniziale della superficie / Starting surface Cleaning Cleaner spray

Metodo applicazione del penetrante / Dye penetrant appiication method Spray

Tempo min-max di penetrazione / Min-max penetration time (mMir.) 15-20

Metodo rimozione del penetrante / penetrant removing method Potable Water rinsing

Metodo asciugatura / Drying method Cloths and air flow

Tempo asciugatura / Drying Time (mMin.) 5

Metodo applicazione sviluppatore / peveloper application method Spray

Tempo min-max di sviluppo / Min-max developing time (Iin.) 10-60

Temperatura / Temperature (°C) 18°C

Strumento di illuminazione / Lighting equipment Bulb lamp 100 W

Intensita di luce sulla superficie / Light intensity on the surface >1076 LUX

PRODOTTI UTILIZZATI / USED MATERIALS
Produttore / Manufacturer Tipo / 1ype Lotto /Lot
Sgrassante / Cleaner NDT-ELITE' BC1 B200626s (Exp.06/2024)
Penetrante / penetrant NDT-ELITE’ K71B2p 210115Ps (Exp.02/2025)
Pulitore / Remover Water —_—
Sviluppatore / beveloper NDT-ELITE' D112A 210330W150s (Exp.03/2025)
07.01mod RP PT1A

Dot e zrivaz0zn e e s Jociee hettente

Nota / Note: 'esame non ha evidenziato indicazioni / Examination has not shown indications.

s’ {;ﬁf/z / iICIM S.p.A
= B Piazza Don Enrico Mapelli, 75
" 20099 SESTO SAN GIOVANNI

MILAN ITALY
Ente di Collaudo / Surveyor Ente di Collauda hSurveyor
pg ewed - (] Witnesspd
~oA - date L4 FLT] 2
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RAPPORTO DI PROVA N. DATA CAMPIONE N. 0591.B PAGINA DI
Test Report No. 2il/05SHRRAZ0 Date 141052021 Sample No. (ASME) Page 4 of 10

Laboratory of Medolago, Via Roma 79 - 24030 Medolago (BG) t. +39 035 901473 e-mail info@qualitycontrolgroup.com website www.qualitycontrolsrl.it

ACCREDIA f&
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N
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ESAME RADIOGRAFICO — ASME V art.2 Ed. 2019 (*)
Radiographic examination — ASME V arl.2 Ed. 2019 (*)
Criterio di accettabilita _ Stadio di lavorazione
| recoptome orers ASME IX QW 191.1 - Ed. 2019 i AS WELDED
TECNICA DI ESPOSIZIONE ! Exposure technique
| o | d '
e |l
0 W] O [N X 0
PARAMETRI DEL TEST / Test parameters
Spess. nominale di parete (mm)  10/30 Spessore rinf. di sald. (mm) ) Numero di esposizioni 3
_____ ... Nominal single wall thickness, Welding reinforcement thickness. Exposure number
“Distanza fuoco-oggetfo (mm) 700 Distanza oggetto film (mm) 50 Nr. Films per cassetta 1
.________Si_.___ﬁqyrce manufaclurer SEIFERT : Soe.r@eme 2 RX Source idenlification SA150
T Attivita ;CI) o Energia délla radiazione (KV) 290 Intens. radiazione (mA) 3
Aclivity. Radiation Energy Radiation intensity
Tempo di esposizione (minuti) 1+ g" Macchia focale (mm) 3 Penombra 0.21
Tipo di en&e%%ﬁé!tmr‘g i Posizione del eﬁéf%gﬁ'g% Filo/Foro rlchlesltjg '
L Agﬂg&.@ﬂ%@!ﬁe‘? ASTM1B! ; Per_vgt_r_aar,ﬂ%_tfr_l.oy;!iea SOURCE 5 Required wire/nole w10
Flodutore fim AGFA GEVAERT | [ipo difim D5 Dimensioni (cm) 10x24
Tecnica di esposizione [ Paretesing, g Parete dop. Tecnica di lettura ] Parete sing. Parete dop.
Tip5 Seherml ieraoaton R e e i ST T A O o
PO ensining swreentype B3 PD L _cu - Sweenncpess At 0,05 Post 0,10
“Trattamento del ﬁyl‘rzne [ Automatico [ Manuale
Film treatment Automatic Manual
LEGENDA ]
Conforme Non conforme Ripetere esposizione
c Conforming R Not conforming RRX Exnposure to beEegt_e_a_t_gq“ R
D* Densita misurata s* Filo/Foro rilevato G Giudizio
Measured density WirefHole detected Evaluation
VALUTAZIONE / EVALUATION
Tallone Tratto Discontinuita D* g* G* Tallone Tratto Discontinuita D* g* G
Coupon Area Discontinuity Coupon Area Discontinuity
A ——— 2,7 ws o]
B - 2,8 wa o
o] ——— 2,7 ws c
CLASSIFICAZIONE DELLE DISCONTINUITA
SR - . DISCONTINUITY CLASSIFICA TIONr
Cricca longitudinale orosita allineate Incl tallich
_lpj__,._%gﬂygdjrﬁl_g%gck ! ;g:; gggg_r Porosily 304 A[,’e_faﬁz_"gg& .sTg;a alliche 504 E&m{iﬁggtrazaone
Cri versale ita all i M i fusi ! T
102 o e 5018 Ciima e ot ves | 401 Lackaraea difusione 601 Gope darco
Cricca di cratere Cavita di ritiro D M i i i
104 Craler crack 202 _Shrinkage ca\lrlly 402 La?lp ﬁgﬁgﬁaﬁ elelEiiohg 802 gpgl;}gm
2011 Porosita Crateri di ritiro 2011 Incisione cont. e interm, Dif
2012 Porasity and gas pores 23%214 Crater pipe 5012 Undercut coni and intermit, SCR Sgree;trtrejesfgcrl‘ermo
i di porosita Inclusioni di scoria o fi Insell i
2013 QD ey 02 a2 0 fluss0 | 515 Jneetaere F o et gm
a2/
o d ] ' CIMINO LIO .
Data inizio prova 27/03/2021 Data fine prova 2710312021 Tecnico qualificato Liv.2 ~ 1608712 Apparecchiatura
Test start date Test end date Qualified technician i° Liv. SNY/TC-1A Equipment o
RT-MT-PY-UT-VT
. 1ICIM S.p. A
e Piazza Don Enrico Mapelll, 75
£ ) 20025 SESTO SAN GIOVANNI
Lot _ MILAN ITALY
w ¢ Ente di Collaudo / Surveyor Ente di Collaydgs!iSurveyor

g iewed - [0 Wit efed
...... da te -4(_7]-0-)‘%?x’\

Chinlitv Cnntral Gronin ert - ranictarad nffira- \ia Roma 70 - 24020 Marnlann (R
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Laboratory of Medolago, Via Roma 79 - 24030 Medolago (BG) . +39 035 901473 e-mail info@qualitycontrolgroup.com website www.qualitycontrolsrl.it
PROVA D! TRAZIONE TRASVERSALE SU GIUNTI SALDATI - ASME IX QW-150 Ed. 2019
Transverse tensile test on welded joint — ASME IX QW-150 Ed. 2019
ID. SAGGIO DIMENSIONE PROVETTA | CARICO DI ROTTURA
Identification test Specimen size Tensile strength Posizione di rottura  |Aspetto della frattural —_
PROVA | sENsO | sPESS. | LARGH. | AREA Fm Rm Fracture location  |Fracture appearance P
Test No. |Direction| Thick. | Width | Area N N/mm?
in Fuori
saldatura | Duttile | Fragile E
mm | ma =015 | saldalra | “outor | Ductle | Fragie | C
weld
0591.B 1 T 9,5 13,0 123,5 69.100 560 - X X - +22
0591.B 2 i1 9,6 13,1 125,8 70.800 563 - X -X —s +22

07.01mod RP TT4A

Data inizio prova 14105/2021 Data fine prova 14/05/2021 Tecnico qualificato GIUSEPPE ALZATI Apparecchiatura Qc 350

Test start date Test end date Qualified technician Equipment

Nota / Note
i risultati di prova sono conformi ai requisiti previsti per il giunto di saldatura dalle normative ASME X 2019 Ed. con riferimento, per i

requisiti del materiale alla normativa ASME SA182
Test results are conform to the requirements of standards ASME IX 2019 Ed. for the welded joint and of ASME SA182 for material

requirements.

— ICIM S.p.A
Pirzza Don Enrico Mapelil, 75
20059 SESTO SAN GIOVANNI

E ?/a)j/&l MILAN ITALY
i Ente di Collaudo / Surveyor Ente di Golla@do 38 ukveyor
L z\ﬁi/ewed itnessed
U dat VQ{OTZan

Quality Control Group srl - registered office: Via Roma 79 - 24030 Medolago (BG)
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PROVA DI PIEGAMENTO SU GIUNTI SALDATI — ASME IX QW-160 Ed. 2019
Bend test on welded joint — ASME IX QW-160 Ed. 2019

SAGGIO DIMENSIONE PROVETTA CARATTERISTICHE E RISULTATI DELLA PROVA DI PIEGA
Identification Size Features and bend test results
Prova N. Senso | Spessore | Larghezza | Lunghezza Tipo Mandrino| Dist.appoggi Angolo Risultato
Test No. | Direction | Thickness | Width Length Type Former Rolls dist. Bend Angle Result
mm mm mm < mm mm B

Assenza di difetti

0591.B 1.1 T 10,3 15,1 245 FACE 40 63 180 Absence of defects
Assenza di difetti
0591B 12| T 10,3 15,1 245 FACE 40 63 180 | Apsence of defects
Assenza di difetti
0591.B 21 T 10,2 15,0 245 ROOT 40 63 180 | Apsence of defects
05918 22 | T 10,1 152 245 ROOT 40 63 180 AsseTza il dilci

Absence of defects

07.01mod RP BT1A

Tecnico qualificato

Data inizio prova Data fine prova
1400021 Qualified technician

Test start date Test end date

Apparecchiatura

14/05/2021 Equipment

GIUSEPPE ALZATI QC 355

NOTA/Note:
i risultati di prova sono conformi ai requisiti previsti per il giunto di saldatura dalla normativa ASME IX QW-160 Ed. 2019
test results are conform in accordance with the requirements of standard ASME IX QW-160 Ed. 2019

Pizzza Don Enrico Mapelll, 75
00395 SESTO SAN GIOVANNI
MILAN ITALY

_ _,{!z/a_’/z_{ ICIM S.p.A
W | B

g s-d

Ente di Collaudo / Surveyor Ente di Collaydsp§ Jor
|1 Refgfewed -4 itﬁessed
Waed PR} SRS date -{ét '.It:.bT)

Oality Cantrnl Rrnnn erl - ranictarad affica: \fis Rama 70 _ 24030 Madnlana (R
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PROVA DI RESILIENZA SU GIUNTI SALDATI — ASME IX QW-170 Ed. 2019
Charpy impact test on welded joints — ASME IX QW-170 Ed. 2019

SAGGIO [SENSO| POSIZIONE |TIPO |TEMP.|DIMENS.|  VALORI mEDIA | EPPANSIORE | AREADUTTILE
Test Direct. Paosition Type Size Single values Average Lateral Expansion Shear Area
=20,25J 220,25J - mm %
No. E mm 1 2 3 1 2 3 1 2 3
0591.B T W.M. KVz | -196* | 10x7,5 | 40 | 38 | 43 40,3 - e - — —

HAZ *
0591.8 T SIDE THK.30 KVz | -196* | 10x7,5 | 114 | 106 | 125 | 114,7 -n- - -

HAZ «
0591.B T SIDE THK.10 KVz | -196* | 10x7,5 | 190 | 199 } 173 | 1873 - - n-=

07.01mod RP IT2A
Data inizio prova 14/05/2021 Data fine prova 141052021 Tecnico qualificato GIUSEPPE ALZATI Apparecchiatura

Test start date Test end date Qualified technician Equipment QC 378
Nota / Note: ---
* Temperatura fuori range rispetto all'accreditamento ACCREDIA
* Temperature out of range compared to ACCREDIA accreditation
— =
’f?/offu _ ICIMS.p.A
ot Fiazza Don Enrico Mapeill, 75
: . 3GLSD SESTO SAN GIOVANNI
MILAN ITALY
Ente di Collaudo / Surveyor Ente di.Co ud“d‘--‘f? NEor
LrapEewed =N\ Withessed
-
I O T SO date -49 4 .4?’1/‘\
Ninality O antral Rrnon erl - ronictarad Affiras \lia Rama 70 24020 Madnlana RN
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- b LAB N° 1384 L
RAPPORTO DI PROVA N. DATA CAMPIONE N. 0591.B PAGINA DI
Test Report No. 2U0591RPA20  pape 1410512021 gomple No. (ASME) Page 2 of 10

Laboratory of Medolago, Via Roma 79 - 24030 Medolago (BG) t. +39 035 901473 e-mail info@qualitycontrolgroup.com website www.qualitycontrolsrl.it

ESAME MACROSCOPICO DELLE SALDATURE - ASTM E340-15
Macroscopic examination of Welds - ASTM E340-15

Provetta n.
Test Specimen No. 0591.8

Attacco Acqua regia
Etchant Aqua regia

Direzione di prelievo  Trasversale
Direction of sampling Transverse

" 07.01 mod RP ME1A

Data inizio prova Data fine prova Tecnico qualificato ANNIBALE Apparecchiatura
Teststartdate 11092021 “rostend date 14952021 o alified technician  ZOCCARATO Equipment
Nota / Note:

L'esame visivo ad ingrandimento 5X e 10X non ha evidenziato difetti
Visual inspection at 5X and 10X magnification has shown no defects

5’7@5/2’« €IV S.p.A
W R "

i=zra Don Enrico Mapelll, 75
S50 SESTO SAN GIOVANNI

MILAN ITALY
Ente di Collaudo / Surveyor Ente di Cellatidod Satikyor
L afifiawed AO\Witnessed
flerton

---- date -%

Onality Cnntral Grovin erl < renictered nffire: Via Roma 70 - 24020 Mardnlann (RMY
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QUALITY jlace ACCREDIA X
C 0 N T R 0 L Z,/, W//“\\\\‘\\‘\¢ L'ENTE ITALLA D] ACCREDITAMENTO b |

LAB N° 1384 L

RAPPORTO DI PROVA N. DATA CAMPIONE N. 0591.B PAGINA DI
Test Report No. 2I0SIHIRRAZ0 Date 1410512021 Sample No. (ASME) Page . of 10

Laboratory of Medolago, Via Roma 79 - 24030 Medolago (BG) t. +39 035 901473 e-mail info@qualitycontrolgroup.com website www.qualitycontrolsrl.it

PROVA DI DUREZZA VICKERS SU GIUNTI SALDATI - ASTM E92-17
Weld joints hardness testing — ASTM E92-17

Oimensions in milmelres

SAGGIO
Test 0591.B

TIPO DI DUREZZA

Hardness type HVio
VALORE MAX Thk. 30,0 mm 3
Required value MAX 248 HV10 ’ E Thk. 10,0 mm

Lo schema delle impronte di durezza la distanza tra le impronte é in accordo alla NACE MR0175
The hardness indentation sketch and indentation distance are according to NACE MR0175

RISULTATO
RESULT
01= 165 02= 176 03= 180 04= 198 05= 199 06= 165
07= 162 08= 155 09= 168 10= 182 1= 178 12= 208
13= 213 14= 185 15= 189 16= 157 17= 180 18= 199
19= 178

Data inizio prova Data fine prova Tecnico qualificato Apparecchiatura
Test start date 14/05/2021 Test end date 0ozt Qualified techinician ANNIRALE BIRAVI Equipment QC 372

Nota / Note: ---

Piazza Don Enrico Mapelli, 75
20099 SESTO SAN GIOVANNI
MILAN ITALY

’/?7(54012’ ICIM S.p.A

Ente di Collaudo / Surveyor  di CollaldY ' SiEyor
[T Hefriewed - itnessed
4 aﬂ@?ﬂ

date

Quality Control Group srl - registered office: Via Roma 79 - 24030 Medolago (BG)
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"/"Inln\“\\\ LAB N° 1384 L
RAPPORTO DI PROVA N. DATA CAMPIONE N, 0591.8  PAGINA DI
Test Report No. 210591RPA20 oy 1410812021 o hte No (ASME)  Page 0 ¢ WO
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MISURA DEL CONTENUTO DI FERRITE CON FERRITOSCOPIO — IL 18.00.01 *)
Determination of Ferrite content by Ferritoscope — Il 18.00.01 (*)

- Ferritoscope FISCHER MP30 digitale (No. 030002498/2965)

Apparecchiature:
- Calibrated by STANDARD FISCHER (SET No. 1239)

Test equipment
Valori richiesti:
Required values FOR INFO
Risultati:
Results:

Posizione / Position Valori ottenuti (%) / Obtained values (%)

1 2 3
Weld metal 12,5 13,2 12,7
07.01mod RP ME10
Data inizio prova Data fine prova Tecnico qualificato LUCA Apparecchiatura
Test start date | 4/05/2021 Test end date /052021 Qualified technician ZOCCARATO Equipment o
Nota / Note: ---
FINE RAPPORTO / END REPORT
B ./_
7. {‘7/@”/&',. ICIM S.p.A
Oow 2 :. i zz2 Don Enrico Mapelll, 75
328 SESTO SAN GIOVANN]
LhLAN ITALY
Ente di Collaudo / Surveyor Ente di Callaudé¥\Snrieyor
| refdewed A Wii‘r:es ed
=720 A date -@-’1 --‘r- —— %

Qualitv Cantral Girann orl - ronictarad ~ffian: \ia Dames 70 R4RAA 8 1. d1- . ST



ICIM

ACCREDIA S

PRD N°OQO4 B

Certificate No. 0001064

Fabbricante
Manufacturer COES S.r . l. _
oS o Via Pontida 265 — 24040 Stezzano (BG)

Procedura di saldatura del Fabbricante n° Standard di riferimento = Ente Esaminatore

Manufacturer Welding Procedure n°® Reference Standard Examination Body
01/17-A1 dated December 4, 2017 | ASME SECTION IX ICIM S.p.A.
02/17-A1 dated December 4, 2017 | ASME SECTION IX ICIM S.p.A.
OZ/ZO-A dated May 14, 2021 | ASME SECTION IX | ICIM S.p.A.

| 03/20-A dated May 14, 2021 ASME SECTION IX icm s.p.A.

ICIM S.p.A. Organismo Notificato no. 0425 certifica che la/e procedura/e di saldatura sopra
indicata/e soddisfa/no i Requisiti Essenziali di Sicurezza della Direttiva PED 2014/68/UE con
riferimento all’allegato | punto 3.1.2 sulla base dei risultati delle prove di laboratorio ed esami
effettuati richiesti dalla Standard di riferimento e di eventuali prove ed esami aggiuntivi, stabiliti
dalla relativa norma armonizzata.

ICIM S.p.A. Notified Body no. 0425 certifies that the welding procedure(s) indicated above meet(s)
the Essential Safety Requirements of the PED Directive 2014/68/EU with reference to Annex |
point 3.1.2 on the basis of the results of the laboratory tests and examinations carried out
required by reference Standard and any eventual tests and examinations, set out by appropriate
harmonized standard.

Data di redazione Esaminatore - Luogo ' Approvatore

: Date of preparation . Examiner Location | Manager

' Vincenzp Delacqua

| | | ‘ !
01/09/2023 Marco Lazzarin Sesto S. Giovanni (M1) ,m’g "t"‘; " Z‘°"9V/e
. . ' ICIM'S.p.
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Via Pontida, 26

1)
1)
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PROCEDURE QUALIFICATION RECORD
QW-483 - ASME IX Ed. 2019

24040 STEZZANO (BG) - ITALY

Redatto/Issued: D.VILLA Approvato/Approved: R.ZOIA Data: 04/12/2017
Company Name: COES SRL Via Pontida, 265 STEZZANO 24040 (BG) - ITALY
Procedure Qualification Record PQR No. 02/17-A1 Data: 04/12/2017
WPS No. 02/17/-A1
Welding Process(es) 1) GTAW Types 1) Manual
JOINT (QW-402) 9 sl
|
: =
o
- ~

s 8 :
BASE METAL (QW-403) POSTWELD HEAT TREATMENT (QW-407)
Material Spec. SA-312 to SA-312 Temperature N.A.
Type and Grade 304 to 304 Time N.A.

P No. 8 Gr. 1 to P No. 8 Gr. Other N.A.
P —

' GAS (QW-408) % Con.1posmon
Thicknsess 2,77 mm Gas(es) (Mixture) Flow Rate
Diameter 21,3 mm Shielding 1) ARGON 99,998 101/m
Others N.A. Backing 1) ARGON 99,998 4 1/m
FILLER METALS
(Qw-404) GTAW Trailing N.A.

SFA
L ELECTRICAL CHARATERISTICS (QW-409)
Specification 5.9
AWS
Classification ER308L Current/Polarity 1) DC-Straight
Filler Metal
F. No. 6 Amperes 1) 75-90
Weld Metal
Analysis A. No. 8 Volts 1) 12v
Size of Electrodes
(mm) 92,4 Tugsten Electrode Size @ 2.4 mm WTh20 (Red)
Deposited Weld
Metal 2,77 mm Other
Others
Tradename Solid Heat Imput Max 1) 1,08 kJ/mm
POSITION (QW-405) TECHNIQUE (QW-410)
Position of Groove 1G Travel Speed 1) 60 mm/1'
Weld Progression (Uph. Dow.) N.A. String or Weave Bead String
PREHEAT (QW-406) Oscillation N.A.
Multipass or Single
Preheat Temperature 15°C Pass (for Side) Multipass
Single or Multiple
Interpass Temperature <150°C Electrodes N.A.
Preheat Maintenance N.A. Other Grinding & Brushing after each bead

Note:

Pagina 1di2



coes PROCEDURE QUALIFICATION RECORD

Via Pontida, 265 24040 STEZZANO (BG) - ITALY QW-483 - ASME IX Ed. 2019

Tensile Test (QW-150)
Ult. Unit Stress

Specimen No. widt (mm) thickness (mm) Area (mmz) Ult. Total Load (KN) (N/mmz) Charact. Of Fail & Location
2303H-1 21,3 2,77 161,3 106 657 B.M. - Ductile
2302H-2 21,3 2,77 161,3 105 651 B.M. - Ductile

Guided Bend Test (QW-160)

Type and Figure No. Result
2303H-1 (Face Bend) (180°/4t) Satisfactory
2303H-2 (Face Bend) (180°/4t) Satisfactory
2303H-1 (Root Bend) (180°/4t) Satisfactory
2303H-2 (Root Bend) (180°/4t) Satisfactory

Toughness Test (QW-170) Test positions selected according to ASME VIl Div.1 UG-84 (h) (3) and UG-84 (5)

Lateral Expansion Drop Weight
Specimen No. Notch Location Notch Type Test Temp. Impact Value % Shear Mils Break |No Break
/ / / / / / /
/ / / / / / /
/ / / / / / /
/ / / / / / /

Test Position Selected According to ASME VIII Div.1 UG-84 Table UG-84.6 between 1/4 t and 1/2 t from the surface.
The Charpy impact on GTAW process was not performed because the usefull thk. of the process is less than 2.5 mm, according to UG-84(5)(c).

Fillet Weld Test (QW--180)

Result-Satisfactory (yes/no) N.A. Penetr.into Parental Metal (yes/no) N.A.
ReMacro-Result
Other Tests
Type of Test Visual Test Laboratory QUALITY CONTROL GROUP S.r.| Test No. 17/2303RP15
Type of Test Penetrant Test Laboratory QUALITY CONTROL GROUP S.r.| Test No. 17/2303RP15
Type of Test Radiography Test Laboratory QUALITY CONTROL GROUP S.r.| Test No. 17/2303RP15
Type of Test Macrography Test Laboratory QUALITY CONTROL GROUP S.r.| Test No. 17/2303RP15
Type of Test Hardness Test Laboratory QUALITY CONTROL GROUP S.r.| Test No. 17/2303RP15
Welder Name DELIGIOS GIULIANO GAVINO ClocK No. / Stamp No. S4
Test Conducted by QUALITY CONTROL GROUP S.r.1. Laboratory Test No. 17/2303RP15 Date 04/12/2017

We certify that the statement in the record are correct and that the test welds were prepared, welded and tested in accordance with the regirements od Sect.IX of
the ASME Code 2019
Manufacturer
COES srl - STEZZANO (BG)

Date 04/12/2017 by R.Z@/
T

Pagina 2 di 2
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