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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

Egmcnd aan fee

Arralia

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

The objective of the present document is to provide a formal close out record for all actions that have been
responded to and signed-off. This includes both FEED Deferred Actions (i.e., all the actions that cannot be
closed out in that Project Phase) and EPC Actions.

The HSSE Action Tracking Register has been implemented on the Project to ensure that all key HSE actions
raised from formal workshops such as HAZID, HAZOP and SIMOPS and safety studies are managed and

tracked.

Actions raised from other sources are not recorded in this document.

2.1 REFERENCES

Doc. No.

Description

[1] K559-2254-SE-REP-001

HAZID Report, Rev. 1.

[2] K559-2254-SE-REP-015

HAZOP & LOPA Report, Rev. 1

[3]1K559-2254-SE-REP-007

Fire and Explosion Risk Analysis Report, Rev. 1

[4] 123A90-DDL-SAF-RE-30006

HAZOP Report

[5] 123A90-DDL-SAF-RE-30009

HAZID Report

[6] 123A90-DDL-SAF-RE-30038

SIMOP/MOPO report

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
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AlS Automatic Identification System
ALARP As low as reasonably practicable
BESS Battery Energy Storage System
BLPH Base Load Power Hub
CCS Central Control System
DCS Distributed Control System
EPC Engineering Procurement Construction
ESD Emergency Shutdown
F&G Fire and Gas
FEED Front End Engineering Design
FERA Fire and Explosion Risk Assessment
HAZID Hazard Identification Study
HAZOP Hazard and Operability Study
HKN Hollandse Kust Noord
HSE Health, Safety, Environment
ICSS Integrated Control and Safety System
LOPA Layers of Protection Analysis
MAH Major Accident Hazard
MOPO Matrix Of Permitted Operations
MSDS Material Safety Datasheets
PCS Process Control System
PFD Process Flow Diagram
PFP Passive Fire Protection
PPE Personal Protective Equipment
SGSI Shell Global Solutions International
SHESAMS Safety, Health, Environment, Security Action Management System
SIMOPS Simultaneous Operations
SIL Safety Integrity Level
TSO Transmission System Operator
UPS Uninterrupted Power Supply
WTG Wind Turbine Generator

Table 3 - Abbreviations
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3 HSSE ACTION TRACKING REGISTER
3.1 INTRODUCTION

The HSSE Action Tracking Register produced during FEED Project Phase in conformance with FEED
Contractor's Safety, Environmental and Health Action Management System (SHEAMS) has been updated
adding all the safety actions raised during EPC to the actions that cannot be closed out during FEED (i.e.,
Deferred Actions).

The HSSE Action Tracking Register is maintained as a “live” repository, allowing actions and responses to be
updated at any time.

This document summarises the status of The HSSE Action Tracking Register during EPC.
Actions that were logged within The HSSE Action Tracking Register were taken from the following sources:
e FEED HAZID Report, Ref. [1];
e FEED HAZOP & LOPA Report, Ref. [2];
e FEED Fire and Explosion Risk Analysis Report, Ref. [3];
e EPCHAZOP Report, Ref. [4];
e EPCHAZID Report, Ref. [5];
e EPCSIMOP/MOPOQO Report, Ref. [6].

The process operating within the HSSE Action Tracking system can be summarised as follows.

e Actions are distributed to the identified responsible parties for completion.

e During the course of works the necessary engineering work as required by the action will be
completed and evidence included.

e The responsible party will complete the action response, provide the evidence and sign.

e Once completed, the action is routed through a series of parties to verify the quality and
completeness of the action closure, along with confirmation of any required evidence. These parties
are:

o HSE Leader
o Project Manager
o Company Approval

The present document will be updated every 2 months, while the HSSE Action Tracking Register will be
updated each 2 weeks and presented in the bi-weekly meeting to ensure the actions are follows.
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3.2 ACTION STATUS DEFINITION

The action status may be defined as listed below:
e Open - Actions for which any form of response has yet to be submitted.

e For Approval - The proposed response is considered acceptable to Rosetti Marino and the Action
is in the approval process with the client.

e Closed - Responses that have been approved as incorporated in the design (or otherwise closed) at
EPC. Approval given by the responding discipline, Rosetti Marino Safety, Rosetti Marino Engineering
Management and Client. These actions have fully signed response sheets which have been included
in Appendix 1.

3.3 ACTION STATUS

The following sections show the status of actions as a total and by Action Source (i.e., study).
3.3.1 Total Action Status

Table 4 - Total Action Status

Status Totals %

Open 8 4

For Approval 7 3

Actions closed in Feed HSSE rev01 16 7
Closed 188 86
TOTAL 219 100

3.3.2 Action Status by Action Source

Table 5 - FEED HAZID Actions

Status Totals %

Open RM. 0 0

Open CW 0 0

For Approval RM scope 0 0

For Approval CW scope 1 4

Actions closed in Feed HSSE rev01 2 8
Closed 22 88
TOTAL 25 100
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Table 6 - FEED HAZOP & LOPA Actions
Status Totals %
Open RM. 1
OPEN CW 0
For Approval RM scope 4
For Approval CW scope 0
Actions closed in Feed HSSE rev01 14 13
Closed 86 82
TOTAL 105 100
Table 7 - FEED FERA Actions
Status Totals %
Open RM. 0 0
Open CW 0 0
For Approval RM scope 2 29
For Approval CW scope 0 0
Closed 5 71
TOTAL 7 100
Table 8 - EPC HAZID Actions
Status Totals %
Open RM. 0 0
Open RM/CW 1 7
Open RM/CW 0 0
For Approval RM scope 0 0
For Approval RM/CW scope 0 0
For Approval CW scope 0 0
Closed 13 93
TOTAL 14 93
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Table 9 - EPC HAZOP Actions
Status Totals %
Open RM. 0 0
Open RM/CW 1 2
Open CW 0 0
For Approval RM 0 0
For Approval RM/CW 0 0
For Approval CW 0 0
Closed 55 98
TOTAL 56 100
Table 10 - EPC HFE Actions
Status Totals %
Open 0 0
For Approval 0 0
Closed 7 100
TOTAL 7 100
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4 HSSE ACTION REGISTER

Tables below details the status of all actions at the issue date of this document.
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4.1 FEED FERA RECOMMENDATIONS
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BLPH SHEAMS SIGNATURE FORM

Action Title: FERA Study Actions

Action No: 1

Ref. Doc. K559-2254-SE-REP-007

Item No. 1

Cause: N/A

Consequence: N/A

Safeguards: N/A

Actions: A hydrogen storage vessel fire failure analysis is to be conducted to determine if

a 15 minute depressurising time is sufficient to protect the vessels from an
explosive rupture.

Assigned Respondent (By)

ROSETTI Technical Safety Engineer

RESPONSE

According with FERA study doc. no. 123A90-DDL-SAF-RE-30020, scenarios for jet
fires are below 10-4 year. No need for additional mitigation measures.

Attachments:

Issue Date (dd/mm/yy)

Approvals / Endorsements

EPC Discipline Lead Sign
E.Carminati e

EPC HSE Lead Sign
C.Caracciolo cC

EPC Project Manager Sign

D.Lo Sterzo P =

Client Sign

Paulvan o e

T 02T

Rossum 135755 000




HOLLANDSE KUST NOORD WIND PARK Project

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

Fire and Explosion Risk Analysis Sheet 11 of 145

Document Title: Date: 26/09/2024

(FERA) report v 03

2 EXECUTIVE SUMMARY

This document has the purpose of detailing the results of the Fire and Explosion Risk Assessment (FERA)
study for the new Base Load Power Hub (BLPH) which will be installed in the framework of HOLLANDSE
KUST NOORD WIND PARK Project. The scope of this document is limited to the topsides structure and
associated facilities up until connection with the monopile, and include the risk related to CPIs packages.
The monopile itself is not within the scope of this document.

Following objectives are included in the scope of the study:
e to identify fire and explosion scenarios from the equipment inside the scope of work;

e to calculate damage distances for fire, explosion and flammable release scenarios to determine
potential for escalation;

e to evaluate the fire escalation scenarios in detail and suggest suitable risk reduction measures.
To achieve this objective, a thorough analysis has been made on all hazardous substance and streams within
the new equipment part of the project.

Parts count approach has been applied to identify all of the possible sources of loss of containment (lines,
flanges, valves, equipment) and consequently to calculate the corresponding leakage frequencies for all the
section of the plant with hazardous substances.

The system has been segmented into isolatable sections, for the identification of Loss of containment cases
(LOCQ). Each isolatable section is characterized by one or more LOCs, on the basis of characteristics of the

handled fluid.

Three leak size categories have been identified for a wider representation of the risk by different LOCs. The
consequence assessment has been performed with the software PHAST from DNV-GL. All the identified
scenarios have been located in the plot plan. With application of a dedicated software, it has been possible
to combine their contribution to determine the impact of new equipment in the scope of the project in order
to evaluate the acceptability of fire and explosion scenarios.

The main findings of the FERA study are reported below.
e JetFire.

there are no areas in the platform in which the thermal radiation threshold contours of 37.5 kW/m?
from jet fire is equal to or above 1.0E-04 per year. The impact of jet fire scenarios on equipment is
lower than target frequency and can be classified as tolerable .

e Explosion

there are no areas in the platform in which the explosion threshold contours of 0.35, 0.27, 0.15 and
0.07 bar are equal to or above 1.0E-04 per year, thus the risk from VCE is considered tolerable .

Following actions are recommended:

e Inorderto reduce the escalation risk from section 2 (storage section) it is suggest to reduce the total
hold up involved in the hazardous scenarios. At the present, all vessels are considered aligned, and

This document undergoes an issuance cycle within EDMS Fusionlive". Its distribution is electronically controlled. Once printed shall be
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in case of release, about 1200 kg are potentially involved in the release. It is recommended to define
the logics of line-up and closure of each vessel automatically during normal operation.
This action will significantly reduce the total amount of Hz involved in a critical scenario, leading to

the decrease of scenario duration and the risk of escalation.
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BLPH SHEAMS SIGNATURE FORM

Action Title: FERA Study Actions

Action No: 3

Ref. Doc. K559-2254-SE-REP-007

Item No. 3

Cause: N/A

Consequence: N/A

Safeguards: N/A

Actions: Conduct an assessment of oxygen vent design in terms of adequate dispersion

and prevention of any interaction with hydrogen vent plume once vendor data is
available.

Assigned Respondent (By)

CROSSWIND Technical Safety Engineer

RESPONSE

Oxygen vent dispersion has been performed by Electrolyser vendor.
This showed no interaction with the hydrogen vent, mainly

due to the rising H2 plume and the O2 plume not rising to the

height of the H2 vent.

Attachments:

Issue Date (dd/mm/yy)

Approvals / Endorsements

Company Discipline Lead Sign
Hamant Patel e
Company HSE Lead Sign
P TaTT s
Rossum ___Zieritose

Company Project Manager Dominik 5o Sign

- e
Sznajder ez s0200

Contractor received for information. Not independently verified. Information implemented Sign

e 55>




BLPH SHEAMS SIGNATURE FORM

Action Title: FERA Study Actions

Action No: 4

Ref. Doc. K559-2254-SE-REP-007

Item No. 4

Cause: N/A

Consequence: N/A

Safeguards: N/A

Actions: Conduct an assessment of internal Electrolyser explosions and determine any
possible required additional mitigation measures

Assigned Respondent (By) CROSSWIND Technical Safety Engineer

RESPONSE

An internal explosion of the electrolyser has been conducted and
the result has been added in the main FERA report

doc. no. 123A90-DDL-SAF-RE-30020

No additional mitigation measures are required based on the FERA.

Attachments:

Issue Date (dd/mm/yy)

Approvals / Endorsements

Company Discipline Lead Sign
Hamant Patel St
Company HSE Lead Paul van ose--igNn

Datum: 20241008
Rossum 1ssss 0200

Company Project Manager

Contractor received for information. Not independently verified. Information implemented




BLPH SHEAMS SIGNATURE FORM

Action Title:

FERA Study Actions

Action No: 5

Ref. Doc. K559-2254-SE-REP-007

Item No. 5

Cause: N/A

Consequence: N/A

Safeguards: N/A

Actions: Company to determine whether PFP protection for main structural elements

holding up hydrogen storage area is required for asset protection purposes.

Assigned Respondent (By)

ROSETTI Technical Safety Engineer

RESPONSE

According with latest FERA report 123A90-DDL-SAF-LIS-30020, there is no need
for PFP for main structural elements holding up hydrogen storage area.

Attachments:

Issue Date (dd/mm/yy)

Approvals / Endorsements

EPC Discipline Lead Sign
E.Carminati s
EPC HSE Lead Sign
C.Caracciolo CC
EPC Project Manager Sign
D. Lo Sterzo s 5
Client Sign

Pa u I van rl:‘)lglfa:\‘olndirlekend

Rassum

Datum: 2024.10.24
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2 EXECUTIVE SUMMARY

This document has the purpose of detailing the results of the Fire and Explosion Risk Assessment (FERA)
study for the new Base Load Power Hub (BLPH) which will be installed in the framework of HOLLANDSE
KUST NOORD WIND PARK Project. The scope of this document is limited to the topsides structure and
associated facilities up until connection with the monopile, and include the risk related to CPIs packages.
The monopile itself is not within the scope of this document.

Following objectives are included in the scope of the study:
e toidentify fire and explosion scenarios from the equipment inside the scope of work;

e to calculate damage distances for fire, explosion and flammable release scenarios to determine
potential for escalation;

e to evaluate the fire escalation scenarios in detail and suggest suitable risk reduction measures.
To achieve this objective, a thorough analysis has been made on all hazardous substance and streams within
the new equipment part of the project.

Parts count approach has been applied to identify all of the possible sources of loss of containment (lines,
flanges, valves, equipment) and consequently to calculate the corresponding leakage frequencies for all the
section of the plant with hazardous substances.

The system has been segmented into isolatable sections, for the identification of Loss of containment cases
(LOCQ). Each isolatable section is characterized by one or more LOCs, on the basis of characteristics of the

handled fluid.

Three leak size categories have been identified for a wider representation of the risk by different LOCs. The
consequence assessment has been performed with the software PHAST from DNV-GL. All the identified
scenarios have been located in the plot plan. With application of a dedicated software, it has been possible
to combine their contribution to determine the impact of new equipment in the scope of the project in order
to evaluate the acceptability of fire and explosion scenarios.

The main findings of the FERA study are reported below.
e JetFire.

there are no areas in the platform in which the thermal radiation threshold contours of 37.5 kW/m?
from jet fire is equal to or above 1.0E-04 per year. The impact of jet fire scenarios on equipment is
lower than target frequency and can be classified as tolerable .

e Explosion

there are no areas in the platform in which the explosion threshold contours of 0.35, 0.27, 0.15 and
0.07 bar are equal to or above 1.0E-04 per year, thus the risk from VCE is considered tolerable .

Following actions are recommended:

e Inorderto reduce the escalation risk from section 2 (storage section) it is suggest to reduce the total
hold up involved in the hazardous scenarios. At the present, all vessels are considered aligned, and

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

Action Title: FERA Study Actions

Action No: 6

Ref. Doc. K559-2254-SE-REP-007

Item No. 6

Cause: N/A

Consequence: N/A

Safeguards: N/A

Actions: Further protective measures against BESS thermal runaway events should be

considered such as hydrogen storage blowdown on confirmed fire, data analytics
tools, explosion hatches and early electrolytic vapour or off-gas detection
technologies. Supplier to determine whether PFP protection around BESS area
are required for asset protection purposes.

Assigned Respondent (By)

CROSSWIND Technical Safety Engineer

RESPONSE

The thermal runaway threat, including all safeguards for the BESS has been
analysed and described in technical note

"Title Thermal Runaway scenario recommendation for BLPH BESS System
No additional barriers are required.

Attachments:

Issue Date (dd/mm/yy)

Approvals / Endorsements

Company Discipline Lead Sign
Alessandro Sutto
Company HSE Lead . . Sign
Jossom Sz

Company Project Manager Sign

Dominik
Sznajder

Contractor received for information. Not independently verified. Information

implemented.
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4.2 FEED/EPC HAZID RECOMMENDATIONS

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

File: 123A90-DDL-SAF-RE-30004 Rev.03.docx




Job K559 | Project Integrated Gas Programme Team Docno. | K559-2254-SE-LST-001

CTR [ 2254 | Scope | BLPHFEED Purpose | IFI | Rev | 1

Title HSE Action Tracking Register and Close Out

APPENDIXA  CLOSED HSE ACTION SHEETS

B

BLPH
SHEAMS SIGNATURE FORM
Action No:  |0001 Rev: 1
Action Title: |HAZID Study Actions Date: 230372023
Ref. Doc: K336-2294-5E-REP-001
Title: BLPH HAZID Study
Node: 1: Elecirical System
Reference NJA
Drawings:
|Parameter H-03.0% lnmlon Hydrogen
[Cause: Thamal runaway within BESS
IConsequence: |Potential explosive atmosphere
Assed damage
Potertial falaltes.
Safeguards: Fre & gas detection phiicsophy wil be ceveloped during FEED phase.
LAction: 1 Sheil to consider providing thermal runaway bow-tie mformation 0 KER.
RESPONSE: Responsible Discipline: Shell
Bowe- T Jrovided stonsing cafl aerrad rueway'
[Attachments:  |None
Name Signature: Rase PCN YesNo PCN Na:
RESPONSE ACCEPTANCE: s
Discipine Lead:  Nick Menegazzo Signature: | Pesla Puippspp Date: 2023-05-09 | 13:225BST
HSE Lean Samer Bachr Signature: —eee Date: 2023-05-15 | 03:34 CDT
Proj. Manager:  John Schafekd Signature: L;mm Date- 2023-05-15 | 09:57 BST
Cheet: P! samflessum signature: | F¥ Date: 2023-05-15 | 13:02 BST
FUTURE ACTION/CROSS REFERENCE: (- Eoats
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Job

K559

Project

Integrated Gas Programme Team Doc no.

K559-2254-SE-LST-001

CTR

2254

Scope

IFI

BLPH FEED Purpose

| Rev | 1

Title

HSE Action Tracking Register and Close Out

Internal el failure |debris)

Cell ageing? / denckies
-3 infernal short .
Mechanical abuse _ _

Internal short

Thermal abuse

Electrical abuse [ Guervowge kadrgto |
dendrites 3 inferncishort |

=

-lvA"FuL:ve -

B inme ]

Cell thermal runaway
with gas release, possible cell

Reduced / elevated
exvironmental
femperature

rupture, cell explosion, fire

Teo high dacharge rofe.

External shoriciraat ot
cefl, module o rack
level

1 Prolonged operation outside operating window can lead to dendrites and infernal short circuit
2 Annwal test will reveal degrodation = copacity loss

3 Gaseous fire wppression may only exfinguish on incipient fire
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BLPH SHEAMS SIGNATURE FORM

Action Title: HAZID Study Actions
Ref. Doc. K559-2254-SE-REP-001
Item No. 1
Cause: Hydrogen released from BESS.
Consequence: Potential explosive atmosphere.
Asset damage.
Safeguards:
Actions: Update layout to show vent from BESS.

Assigned Respondent (By)

ROSETTI Piping & Layouts Engineer

RESPONSE

According with the mail attached, no vent from BESS will be provided. The
Potential emergency exhaust of H2 shall be released on the lower deck with the
following mitigation to manage the risk of accumulation.

1.Exhaust openings have been provided above BESS containers (see extract
from 3D model attached)
2.Areas identified for accumulation shall be fitted with a H2 detector (1 per
accumulation area. See 123A90-DDL-SAF-DL-30027 attached). These shall be
voted in alignment with the platform FGS philosophy i.e. 200N

Attachments:

Issue Date

Approvals / Endorsements

EPC Discipline Lead

Carla Bortolin Carla Bortol
EPC HSE Lead
C.Caracciolo
EPC Project Manager
D.Lo.Sterzo P

Client Sign




Da: Stephen Bremner <stephen bremner@crosswindhkn.ni>
Inviato: giovedi 18 aprile 2028 12:10
A: Giunchi Claudia (Rosetti) <Claudia Giunchi@rosetti its; Lo Sterzo Davide (Rosztti) <Davide loSterzo@rosetti it>

€c: Dominik sznajder <dominik. nl>; sutto, GSNL-PTX/P/S coms: Brunelii -
‘Oggetto: RE: BLPH BESS ventilation - sensors on platform and communication

Hi Claudia/Davide,

Thanks for th ion last weak on the way the BESS vent.

Summary and agreed way forward:

The emergency exhaust shall be released on the lower deck with the following mitigati ge the risk of. i

1. Areasfor above BESS to be reviewed and identified

2. Areas identified for accumulation shall be fitted with a H2 detector (1 per accumulation area). These shall be voted in alignment with the platform FGS philosoph

In addition, there will be a FGS hardwire signal from the BESS, "confirmed thermsl runawsy in BESS™ as outline below. Critically, AUX power to the BESS shall remain active in this case.

; Philip Robinson <philip.Robinson@kbr.com>

. 200N and shall take the execute action as currently outlined in the process safety block disgram.
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BLPH SHEAMS SIGNATURE FORM

Action Title: HAZID Study Actions
Ref. Doc. K559-2254-SE-REP-001
Item No. 2
Cause: Hydrogen released from BESS.
Consequence: Potential explosive atmosphere.
Asset damage.
Safeguards:
Actions: Consider requirement for ATEX certification for BESS.
Assigned Respondent (By) CROSSWIND
RESPONSE
There is no hazardous zoning for BESS containers.
Ref doc K559-2254-CWIWP4202201-E99-099
Attachments:
Issue Date

Approvals / Endorsements

Company Discipline Lead Sign
Alessandro Sutto
Company HSE Lead

Sign
kend

Paulvan oo
g

Rossum &

Company Project Manager

Sign

Contractor received for information. Not independently verified. Information implemented

Sign




BLPH SHEAMS SIGNATURE FORM

Action Title: HAZID Study Actions

Ref. Doc. K559-2254-SE-REP-001

Item No. 3

Cause: Hydrogen leaking into oxygen system leading to fire.

Consequence: Potential for internal explosion.

Safeguards:

Actions: Review PEM electrolyser data to determine frequency of membrane failure

& potential for internal explosion with ldentification of mitigation measures

Assigned Respondent (By)

CROSSWIND

RESPONSE

Failure data have been reviewed and added into the FERA.
Refer to 123A90-DDL-SAF-LIS-30020

Attachments:
Issue Date
Approvals / Endorsements
Company Discipline Lead Sign
Company HSE Lead Sign
Company Project Manager Sign

Contractor received for information. Not independently verified. Information implementied

Sign




BLPH SHEAMS SIGNATURE FORM

Action Title: HAZID Study Actions

Ref. Doc. K559-2254-SE-REP-001

Item No. 4

Cause: Maintenance activity (transfer of equipment between boat & platform)
Consequence: Potential damage to high voltage cable on seabed. Refer to Node 2
Safeguards:

Actions: Clarify measures in place to prevent damage to HV cable during maintenance

activities & transfer of equipment between asset & boats. Dropped object study
to be undertaken.

Assigned Respondent (By)

ROSETTI Technical Safety Engineer

RESPONSE

According with dropped object and swinging loads study (doc. no. 123A90-DDL-
SAF-RE-30018) the calculated risk linked with the demage of underwater power
cable between the platform and the seaside falls in tolerable risk region (see
attached).

However, for offshore wind projects in the Dutch part of the North Sea a burial
depth requirement of 2.0 m. applies. A depth of 2.0 m is considered sufficient for
large dropped objects (say, vessel anchors) not to reach the cable.

Attachments:

Issue Date (dd/mm/yy)

Approvals / Endorsements

EPC Discipline Lead Sign
E. Carminati Compstis="
EPC HSE Lead Sign
C.Caracciolo CC
EPC Project Manager Sign
D.Lo.Sterzo
Client Sign




BLPH SHEAMS SIGNATURE FORM

Action Title: HAZID Study Actions

Ref. Doc. K559-2254-SE-REP-001

Item No. 5

Cause: Intermittent operation of electrolyser

Consequence: Potential cyclic operations, potential leakage due to fatigue. Refer to hydrogen
leak for risk ranking.

Safeguards:

Actions: Review PEM electrolyser data to determine intermittent operation & impact to

electrolyser design.

Assigned Respondent (By)

CROSSWIND

RESPONSE

The electrolyser is capable of intermittent operation. Refer to the notes on
Operational Limitation of Electrolyser and Rev 2.0 of the Chronogram and
Control and Operational Philosophy for detailed information.

The stacks are designed to withstand 5,000 pressure cycles, which
corresponds to approximately 10 years of operation.

The electrolyser can operate within a power range of 250 kW to 2500 kW,
equivalent to 10-100% of its load capacity.

The ramping rate of the electrolyser is 15 kW/second, allowing for flexible
and responsive operation

Attachments:
Issue Date
Approvals / Endorsements
Company Discipline Lead Sign
Hamant Patel
Company HSE Lead Sign
Company Project Manager Sign

Contractor received for information. Not independently verified. Information

Sign
implemented '8




BLPH SHEAMS SIGNATURE FORM

Action Title: HAZID Study Actions

Ref. Doc. K559-2254-SE-REP-001

Item No. 7

Cause: PVC/ metallic piping within packages.

Consequence: Potential fragmentation, leading to loss of containment.

Safeguards: Vibration analysis conducted for process systems. Post- Meeting Note: (refer to
hvdrogen)

Actions: Vendor to confirm PEM electrolyser stack design is developed to take into
account expected movement associated with monopile design.

Assigned Respondent (By) CROSSWIND

RESPONSE

Elogen confirmed that the electrolyser package design can withstand the
acceleration as per CWD requirements, ref to CWHKN-INN-BPH-TQ-00031.

Attachments:
Issue Date
Approvals / Endorsements
Company Discipline Lead Sign
Hamant Patel
Company HSE Lead Sign
Company Project Manager Sign
Contractor received for information. Not independently verified. Information Sign
implemented




BLPH SHEAMS SIGNATURE FORM

Action Title: HAZID Study Actions

Ref. Doc. K559-2254-SE-REP-001

Item No. 8

Cause: Gas blowby to supporting systems.

Consequence: Refer to connecting nodes.

Safeguards:

Actions: Develop philosophy for operation of electrolysers during periods of
maintenance

Assigned Respondent (By) CROSSWIND

RESPONSE

The operating philosophy of the BLPH is that the electrolyser is
completely shutdown when any person will come to the platform.

Attachments:
Issue Date
Approvals / Endorsements
Company Discipline Lead Sign
Company HSE Lead Sign
Company Project Manager Sign

Contractor received for information. Not independently verified. Information implemented NI
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BLPH SHEAMS SIGNATURE FORM

Action Title: HAZID Study Actions
Ref. Doc. K559-2254-SE-REP-001
Item No. 9
Cause: Boats in vicinity
Consequence: Collision with asset. Loss of stability.
Potential Fatalities.
Safeguards: Navigation aids.
Procedures developed bv crosswind
Actions: Crosswind to provide results from boat collision studies from Shell Marine.

Crosswind to provide lighting plan for facility.

Assigned Respondent (By)

CROSSWIND

RESPONSE

1) Boat Collision ("Ship Impact") with BLPH foundation was part of the project Deliverable from the wind farm
foundation package.

Van Oord Offshore Wind has provided the following report which has been accepted by the Crosswind wind farm
team and which available on CW ACONEX VOWP-DEN-FND-RPT-00037,

document reference 144671-VOOW-TF-ENG-REP-1056 Ship impact for BLPH.

2) Crosswind has already produced and issued to the Dutch Authorities the following document
"CWHKN-PMG-PJA-PLN-00005, Identification marks and lighting plan”

BLPH has been included into the document :
"A temporary nautical light is foreseen on the BLPH foundation such that is marked like other installed foundations.
The temporary light will be removed once the permanent nautical lighting contour has been commissioned. "

Attachments:
Issue Date
Approvals / Endorsements
Company Discipline Lead Sign
N LE BRUN 26-09-2024 L BRUN
Company HSE Lead Sign
Company Project Manager Sign
Contractor received for information. Not independently verified. Information Slgn
implemented




BLPH SHEAMS SIGNATURE FORM

Action Title: HAZID Study Actions

Ref. Doc. K559-2254-SE-REP-001

Item No. 11

Cause: Salty conditions. Stray currents.

Consequence: Potential electrocutions.

Safeguards: Electrically earthed.

Actions: Earthing design to be developed, taking in account fuel cell & electrolyser

designs.

Assigned Respondent (By)

ROSETTI Electrical Engineer

RESPONSE

CPI will be connected to earth at two (2) battery limit points provided by each CPI.

Attachments:
Issue Date (dd/mm/yy) 12/04/2024
Approvals / Endorsements
EPC Discipline Lead Sign
Andrea Madaschi
EPC HSE Lead Sign
Carolina Caracciolo w
EPC Project Manager Sign
Davide Lo Sterzo
Client Sign



ccaracciolo
Pencil


BLPH SHEAMS SIGNATURE FORM

Action Title: HAZID Study Actions
Ref. Doc. K559-2254-SE-REP-001
Item No. 13
Cause: Potential oxygen rich atmosphere around vents
Consequence: Potential impact on passing birds
Safeguards:
Actions: Clarify regulatory requirements for disposal of dead birds/ biodiversity of existing
area. Environmental impact assessment to cover impact to birds.
Assigned Respondent (By) CROSSWIND
RESPONSE If dead birds are found the the BLPH , they will be disposed as per Dutch Industry stadnard Nogepa N.64
Attachments:
Issue Date
Approvals / Endorsements
Company Discipline Lead Sign
N LE BRUN 2510012024 LL 5/€éf/l/
Company HSE Lead Sign
Company Project Manager Sign
Contractor received for information. Not independently verified. Information Slgn
implemented




BLPH SHEAMS SIGNATURE FORM

Action Title: HAZID Study Actions

Ref. Doc. K559-2254-SE-REP-001

Item No. 14

Cause: Bird droppings

Consequence: Slippery surfaces

Safeguards:

Actions: Develop philosophy for preventing birds from forming habitats on asset.

Assigned Respondent (By)

ROSETTI Project Management

RESPONSE

\Within BLPH scope the only critical asset where birds can try to create issues
is the Hydrogen Vent outlet which has been equipped with bird screen. See
detail of bird screen in the drawing 1724000887-MAC-DA-00003 below
attached. Therefore, Rosetti will not develop a dedicated philosophy for
preventing birds from forming habitats on asset

Attachments:

Issue Date (dd/mm/yy)

Approvals / Endorsements

EPC Discipline Lead Sign

F.Mura

EPC HSE Lead Sign
C.Caracciolo

EPC Project Manager Sign

D.Lo Sterzo Hh s

Client Sign
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BLPH SHEAMS SIGNATURE FORM

Action Title: HAZID Study Actions

Ref. Doc. K559-2254-SE-REP-001

Item No. 15

Cause: PVC piping within packages

Consequence: Potential fragmentation, leading to loss of containment.
Post-Meeting Note: (refer to hydrogen)

Safeguards: Vibration analysis conducted for process systems.

Actions: Determine material selection philosophy used by vendors.

Assigned Respondent (By)

CROSSWIND

RESPONSE

Refer to Material Selection Report K559-2254-MT-REP-001, from
FEED phase, and 123A90-DDL-MAT-RE-60011 rev 01.

Also, refer to document Basic Design Engineering Packages,
K559-2254-PM-PLN-003.

Attachments:
Issue Date
Approvals / Endorsements
Company Discipline Lead (Sigh
famant Patel
Company HSE Lead 4

Company Project Manager Sign

Contractor received for information. Not independently verified. Information Sign

Implemented o 19




BLPH SHEAMS SIGNATURE FORM

Action Title: HAZID Study Actions

Ref. Doc. K559-2254-SE-REP-001

Item No. 16

Cause: Unauthorised access

Consequence: Damage to facility. Potential danger.

Safeguards:

Actions: Clarify measures taken to prevent unauthorised access.

Procedures to be developed to ascertain facility condition on arrival.

Assigned Respondent (By)

ROSETTI Project Management

RESPONSE

Warning signs will be placed on the side of the access gate of the platform to
prevent unauthorised access.

The safety sign will be placed at the entrance of the staircase from the MAP
access with followind text both in Dutch and English

VERBODEN ACCESS FOR
TOEGANG VOOR UNAUTHORIZED
ONBEVOEGDEN PERSONS
PROHIBITED
Attachments:
Issue Date (dd/mm/yy)
Approvals / Endorsements
EPC Discipline Lead Sign
C.Giunchi oty S
EPC HSE Lead Sign
C.Caracciolo CcC
EPC Project Manager Sign
D.Lo.Sterzo
Client Sign



ecarminati
Timbro

cgiunchi
Claudia Giunchi


BLPH SHEAMS SIGNATURE FORM

Action Title: HAZID Study Actions

Ref. Doc. K559-2254-SE-REP-001

Item No. 17

Cause: Leakages from pumps
Consequence: Potential injuries for personnel.

Environmental hazards.
Possible small localised oil mist/spill.

Safeguards: Spill tray for pumps.

Actions: Consider use of seal less pumps to minimise lube/seal oil leakages &
maintenance activities.

Assigned Respondent (By) ROSETTI Mechanical Engineer

RESPONSE P-50001 A/B - This pump handle sea water which is a not a hazardous liquid,

single seal will be used. Shaft line bearings are lubricated by pumped fluid (sea

water). Lubrication of thust bearing is made by a constant level oiler, not under
pressure.

P-50009 A/B - This pump handle fresh water, which is not a hazardous fluid,
single seal will be used. Radial sleeve bearing will be lubricated by pumped fluid,
thrust bearing lubrication, due to very small dimension of the pump will be done

by greased bearings, usually sealed berings grease for life.

Attachments:

Issue Date (dd/mm/yy)

Approvals / Endorsements

EPC Discipline Lead Sign
F.Mura
EPC HSE Lead Sign
C.Caracciolo CC
EPC Project Manager Sign
D.Lo.Sterzo
Client Sign



fmura
firma personale


BLPH SHEAMS SIGNATURE FORM

Action Title: HAZID Study Actions

Ref. Doc. K559-2254-SE-REP-001

Item No. 18

Cause: Leakage of lube & seal oil into electrolyser water. (Refer to oxygen leak - Node 2)

Consequence: Potential hydrocarbon into oxygen rich stream, potential explosion risk.

Safeguards:

Actions: Within electrolyser package clarify mitigations in place to prevent leakage of seal
oil into oxvgen rich streams

Assigned Respondent (By) CROSSWIND

RESPONSE

There is no lube/seal oil on the BLPH electrolyser package.
hence this recommendations is superceded.

Attachments:
Issue Date
Approvals / Endorsements
Company Discipline Lead Sign
Hamant Patel
Company HSE Lead Sign
Company Project Manager Sign
Contractor received for information. Not independently veritied. Information S1gn
implemented




BLPH SHEAMS SIGNATURE FORM

Action Title: HAZID Study Actions
Ref. Doc. K559-2254-SE-REP-001
Item No. 19
Cause: Sodium hypochlorite is used as a biocide
Consequence: Hazardous to health (chlorine).
Production of hydrogen leading to fomration of explosive atmosphere
Safeguards: Post-meeting note: (Dosing to
be conducted at low sodium hypochlorite concentrations (less than 1% chlorine)
(quantities of hydrogen generated are small)
(no stored quantities of sodium hypochlorite)
Actions: Ensure hydrogen produced

from chlorination plant is routed to safe location (away from oxygen vent).

Assigned Respondent (By)

CROSSWIND

RESPONSE

During WTP HAZOP has been decided to use biocide instead
of chloride; action no longer applicable.

Attachments:
Issue Date
Approvals / Endorsements
Company Discipline Lead ( DocuSiERY:
Hamant Parl
Company HSE Lead 899F2DGfBRY 1487...
Company Project Manager Sign

Contractor received for information. Not independently verified. Information

Sign
implemented &




BLPH SHEAMS SIGNATURE FORM

Action Title: HAZID Study Actions

Ref. Doc. K559-2254-SE-REP-001

Item No. 20

Cause: By-product water from fuel cell

Consequence: Potential Environmental consequence.

Safeguards:

Actions: Fuel cell vendor to confirm quality of by-product water to determine potential

for re-use / disposal.

Assigned Respondent (By)

CROSSWIND

RESPONSE

The process water drain goes to the Brine Discharge Caisson.
The water is not reused.
The water is categorised as DI water “similar to tap water”.

Attachments:
Issue Date
Approvals / Endorsements
Compnay Discipline Lead Sign
Company HSE Lead Sign
Company Project Manager Sign
Contractor received for information. Not independently verified. Information Sign
Implemented




Water Drainage System

The fuel cell process will produce a max. of 18 L/min of deionized (DI) water at full load. For sizin
purposes, It Is assumed that all of this DI water condenses and exits through the process water ;
drain, The DI water exiting from the system may be disposed of similar to tap water or reutmzed‘
for other purposes if needed by the customer.

The drainage system is internally designed so that it shall not freeze nor block the water flow. The
drainage system outlet plpe is guided to the outside of the container, where care must be taken tn

Note: This is a bi-directional interface.

Water Drain [19]°
(Tag-Nr.: =B01+DA02-XMO1)
Temperature Volume Flow
Min. Max. Min, Max.
€ *C L/min L/min
20 70 0 18
Note: Volume flow varies d ding on 1 and operating conditions.

Max. value assumes all process water exits through the water drain.



<

BLPH SHEAMS SIGNATURE FORM

Action Title: HAZID Study Actions

Ref. Doc. K559-2254-SE-REP-001

Item No. 21

Cause: Various chemicals (post-meeting note: sodium hydroxide, nitric acid, sodium
hypochlorite)

Consequence: Personnel injury.

Safeguards: Chemical Selection to reduce impact on personnel. PPE.

Actions: Develop strategy for chemical handling (storage basis) & potential use of safety

showers on platform.

Assigned Respondent (By)

ROSETTI Technical Safety Engineer

RESPONSE

Due to typology and number of site visit, it has been agreed that personnel will
bring the portable eye wash prior each visit to the platform. No fixed safety
shower neither eye was are deemed necessary.

Attachments:

Issue Date (dd/mm/yy)

Approvals / Endorsements

EPC Discipline Lead Sign
E.Carminati Comstis="
EPC HSE Lead Sign
C.Caracciolo cC
EPC Project Manager Sign
D.Lo.Sterzo
Client Sign




@ BLPH SHEAMS SIGNATURE FORM

Action Title: HAZID Study Actions

Ref. Doc. K559-2254-SE-REP-001

Item No. 22

Cause: Growth of legionella, due to decrewed platform philosophy

Consequence: Adverse impact to operators

Safeguards:

Actions: Study work to be conducted to determine potential for legionella on platform &

mitigation measures to be adopted.

Assigned Respondent (By) ROSETTI Technical Safety Engineer

RESPONSE Study work shall not be conducted as the hazard will not be present in case there
are no fixed eye wash nor safety shower.

Attachments:

Issue Date (dd/mm/yy)

Approvals / Endorsements

EPC Discipline Lead Sign
C. Caracciolo =L
EPC HSE Lead Sign
C. Caracciolo L
EPC Project Manager Sign
D. Lo Sterzo Xi ol X
Client Sign



ecarminati
Timbro


BLPH SHEAMS SIGNATURE FORM

Action Title: HAZID Study Actions

Ref. Doc. K559-2254-SE-REP-001

Item No. 23

Cause: Lack of welfare facilities for personnel
Consequence: Adverse health/ mental impact on personnel.
Safeguards: HRA design developed as part of FEED.

Actions: Crosswind Health risk assessment to be conducted.
Assigned Respondent (By) CROSSWIND

RESPONSE

Crosswind Innovations project register include the health element.

CTV will be the main welfare facilities whilst personnel being offshore, similar to the current situation for the wind
farm BoP contractors.

Subcontractors could define additional measures as part of their own task risk assessments

Attachments:
Issue Date
Approvals / Endorsements
Company Discipline Lead Sign
N LE BRUN 26-09-2024 /£ BRPUN
Company HSE Lead Sign
Company Project Manager Sign
Contractor received for information. Not independently verified. Information Sign
implemented




CROSSWIND IR rosernimarivo

HOLLANDSE KUST NOORD WIND PARK Project
Base Load Power Hub (BLPH)

Action N : 02 Rev.: 001

Action Title: HAZID Study Date: 05/10/2023

Reference Document n:

Node: 1-Electrical System

Hazard/Parameter: Hydrogen Deviation Low oxygen atmospheres

Cause: Potential operations of firefighting system within instrument cabinet or BESS

Consequence: Asphyxiation of personne

Safeguards: Operation & Maintenance (O&M) Procedure. Manual selector to inhibit release when people
are inside. Inergen is not considered asphyxiant based on concentration

Recommendation: Verify with the BESS supplier the type of fire suppression system and update HER if required

Responsible Part: CROSSWIND

Response:

The only active (chemical) suppression in the BESS system are the Stat-x cartridges. They are located inside the battery cabinets inside the 2 BESS containers.
In the HAZID this scenario is considered a 4C with potential to harm personnel in the container during activation of the fire suppression system leading to
asphyxiation. Due to local release of the fire suppression in the BESS cabinets, it will not remove oxygen from the container causing asphyxiation.

According to MSDS the release of Stat-x may cause temporary, mild irritation of mucous membranes if inhaled (H335). Additionally, it may cause skin and eye
irritation (H315/319). It is not highly toxic and therefore, Ranking can be reduced to a 3C in HAZID.

Ref. Docs / Dwgs.:

123A90-DDL-EL-DG-20015; 123A90-DDL-PP-DS-70070;123 A90-DDL-PR-DG-80003; 123A90-DDL-PR-DG-
80004;123A90-DDL-PR-DG-80005;123A90-DDL-PR-DG-80006; 123A90-DDL-PR-DG-80007; 123A90-DDLPR-
DG-80008

RESPONSE ACCEPTANCE

Company Discipline Leader: Signature: Alessandro Sutto Date:01/10/2024

. Paul van Dpiital ondertekend
Company HSE Leader: Signature: Do 20241001 Date:
Rossum 12552 10200

Company Project Manager: Signature: Dominik  poubaoredty Date:
Date: 2024.10.02 08:20:12

Sznajder “0200

Contractor received for information. Not independently verified. Information Implemented

Signature: /ém L= Date:




CROSSWIND IR roserrimanivo

HOLLANDSE KUST NOORD WIND PARK Project
Base Load Power Hub (BLPH)

Action N : 03 Rev.: 001

Action Title: HAZID Study Date: 05/10/2023

Reference Document n:

Node: 1-Electrical System

Hazard/Parameter: Hydrogen Deviation Cadmium compounds and other

Cause: Leakage from UPS

Consequence: Potential for personnel injury if exposed

Safeguards: Operation & Maintenance (O&M) Procedure. Manual selector to inhibit release when people
are inside. Inergen is not considered asphyxiant based on concentration

Recommendation: Check the risk ranking based on Company Health SME and update the HER if required

Responsible Part: CROSSWIND

Response: Internal HSE Risk register has been checked , CW comfirm the exposure risk to UPS battery counpond is to be

considered not applicable.

Ref. Docs / Dwgs.:

123A90-DDL-EL-DG-20015; 123A90-DDL-PP-DS-70070;123 A90-DDL-PR-DG-80003; 123A90-DDL-PR-DG-
80004;123A90-DDL-PR-DG-80005;123 A90-DDL-PR-DG-80006; 123A90-DDL-PR-DG-80007; 123A90-DDLPR-
DG-80008

RESPONSE ACCEPTANCE

Company Discipline Leader: | o Bryn N. signature: /£ BOMN Date: 25-09-2024
Company HSE Leader: Signature: :2‘;1;’;” gi; D,D;E"‘): Date:

Company Project Manager: Signature:  Dominik g imee Date:

. Date: 2024.10.02
Sznajder 08:22:23 +02'00'

Contractor received for information. Not independently verified. Information Implemented

Signature: ﬁgwﬁaé: e o

Date:




CROSSWIND IR rosernimarivo

HOLLANDSE KUST NOORD WIND PARK Project
Base Load Power Hub (BLPH)

Action N : 04 Rev.: 001

Action Title: HAZID Study Date: 05/10/2023

Reference Document n:

Node: 1-Electrical System

Hazard/Parameter: Cadmium compounds and other

Deviation
heavy metals

Cause: Leakage from UPS

Consequence: Potential for personnel injury if exposed

Safeguards: Operation & Maintenance (O&M) Procedure. Manual selector to inhibit release when people are
inside. Inergen is not considered asphyxiant based on concentration

Recommendation: Evaluate the possibility to use portable eye wash and shower

Responsible Part: ROSETTI Technical Safety

Response: Due to typology and number of site visit (scheduled inly twice a year), it has been decided that
personnel will bring the portable eye wash prior each visit to the platform.

Ref. Docs / Dwgs.:

123A90-DDL-EL-DG-20015; 123A90-DDL-PP-DS-70070;123 A90-DDL-PR-DG-80003; 123A90-DDL-PR-DG-
80004;123A90-DDL-PR-DG-80005;123A90-DDL-PR-DG-80006; 123A90-DDL-PR-DG-80007; 123A90-DDLPR-
DG-80008

RESPONSE ACCEPTANCE
Discipline Leader: Edoardo Carminati Signature: Date: 05/08/2024
HSE Leader: Carolina Caracciolo Signature: CC Date: 05/08/2024

Project Engineering Manager: Davide Lo Sterzo  Signature: Date: 05/08/2024

Company: Signature: Date:




CROSSWIND

E ROSETTIMARINO

HOLLANDSE KUST NOORD WIND PARK Project
Base Load Power Hub (BLPH)

Action N : 06

Rev.: 001

Action Title: HAZID Study

Date: 05/10/2023

Reference Document n:

Node: 2-Hydrogen System

Hazard/Parameter: Hydrogen

Deviation Hydrogen

Cause: Venting of hydrogen when flying object is operating in the wind farm

Consequence: Potential ignition of the vent Increased turbolence and potential for flying object crash (Risk not
ranked because it is a Crosswind general hazard instead of a BLPH specific one)

Safeguards: Vent dispersion and radiation study (to indicate the area affected by dispersion of fire)

Recommendation: Ensure a no-fly zone is established around the facilities if required

Responsible Part: CROSSWIND

Response: Exclusion zone around BLPH will be implemented offshore by the Marine coordination, similar to the wind farm. Same altitude flight
restriction for helicopter flying above the Crosswind wind turbine will apply for the BLPH.
Hydrogen hazard with with the presence of the BLPH offshore has been reported to the Dutch Aviation Authorities , including

BLPH exact GPS coordinates.

Aviation Authorities will implement specific H2 warning mark on the aviation map prior the start of the offshore commissioning.

Ref. Docs / Dwgs.

RESPONSE ACCEPTANCE
Company Discipline Leader: NLEBRUN

Company HSE Leader:

Company Project Manager:

Contractor received for information. Not independently verified. Information Implemented
: Signature:

Signature:
Signature:

Signature:

LE BRI

Pau| Vvan  Disiaalondertekend

door Paul van Rossum
Datum: 2024.10.01

Rossum 162555 0200

Dominik
Sznajder

Kowido 5

Date:

Date:

Date:

Date:

26/09/2024




CROSSWIND IR roscrrimarmvo

HOLLANDSE KUST NOORD WIND PARK Project
Base Load Power Hub (BLPH)

Action N : 07 Rev.: 001

Action Title: HAZID Study Date: 05/10/2023

Reference Document n:

Node: 2-Hydrogen System

Hazard/Parameter:Excessive N2 Deviation Excessive N2

Cause: Leakage of nitrogen within electrolyzer container

Consequence: Fatality

Safeguards: Forced ventilation inside container. Operating and maintenance procedure

Recommendation: Verify that electrolyzer container is not considered a confined space

Responsible Part: CROSSWIND

Response: Crosswind has received written confirmation from Elogen that the electrolyser process container
will be classified as confined space area.

Ref. Docs / Dwgs.

RESPONSE ACCEPTANCE
Company Discipline Leader: NLEBRUN Signature: LE BRI Date: 26-09-2024
Company HSE Leader: Signature: Paul van g Date:
Rossum  Tossissoro.
Company Project Manager: Signature: Dominik  ZRyseneetreomn Date:
Sznajder  Paameronmase

Contractor received for information. Not independently verified. Information Implemented
: Signature: Date:

i 557




CROSSWIND IR rosernimarivo

HOLLANDSE KUST NOORD WIND PARK Project
Base Load Power Hub (BLPH)

ActionN: 8 Rev.: 001

Action Title: HAZID Study Date: 05/10/2023

Reference Document n:

Node:3-Water&Utilities

Hazard/Parameter: Bottled gases under pressure Deviation

Cause: Potential dropped objects on nitrogen bottle

Consequence: Potential for rupture causing missiles potentially leading to fatality

Safeguards: Bottles to be stored in secure area.

Material handling philosophy.

Lifting & Dropped object plan.

Nitrogen distribution network to minimise handling of bottles.

Recommendation:
Establish requirements for nitrogen bottle on the platform.
Update HER if required

Responsible Part: ROSETTI Technical Safety

Response: No nitrogen bottle is present on the platform, thus the cause is eliminated.

Ref. Docs / Dwgs.:
123A90-DDL-EL-DG-20015; 123A90-DDL-PP-DS-70070;123A90-DDL-PR-DG-80003; 123A90-DDL-PR-DG-
80004;123 A90-DDL-PR-DG-80005;123A90-DDL-PR-DG-80006; 123 A90-DDL-PR-DG-80007; 123 A90-DDLPR-

RESPONSE ACCEPTANCE

Discipline Leader: Edoardo Carminati Signature: C‘"’“V Date: 05/08/2024
HSE Leader: Carolina Caracciolo Signature: CC Date: 05/08/2024
Project Engineering Manager: Davide Lo Sterzo  Signature: Kb 5 Date: 05/08/2024

Company: Signature: Date:




CROSSWIND IR rosernimarivo

HOLLANDSE KUST NOORD WIND PARK Project
Base Load Power Hub (BLPH)

ActionN : 9 Rev.: 001

Action Title: HAZID Study Date: 05/10/2023

Reference Document n:

Node:3- Water&Utilities

Hazard/Parameter: Ultraviolet radiation Deviation

Cause: UV radiation from water filter

Consequence: No significant consequence

Safeguards:

Recommendation: Vendor to confirm that UV radiation is safe

Responsible Part: ROSETTI Mechanical Engineer

Response:

PSC confirm that the UV lamp is installed inside a close stainless-steel cylindrical chamber. For this reason, since
the lamp is isolated from the ambient (not visible and reachable), there is no risk associated to the field operator

Please see GENERAL ARRANGEMENT - UV PACKAGE AND DATA SHEET / Document Number: 1724000448-MAC-DA-
00011

Ref. Docs / Dwgs.:
123A90-DDL-EL-DG-20015; 123A90-DDL-PP-DS-70070;123A90-DDL-PR-DG-80003; 123A90-DDL-PR-DG-
80004;123 A90-DDL-PR-DG-80005;123A90-DDL-PR-DG-80006; 123A90-DDL-PR-DG-80007; 123 A90-DDLPR-

RESPONSE ACCEPTANCE

Discipline Leader: F. Mura Signature: oo e Date: 02/08/2024
HSE Leader: Carolina Caracciolo Signature: CC Date: 30/08/2024
Project Engineering Manager: Davide Lo Sterzo  Signature: Jwih 5 Date: 30/08/2024

Digitaal

Company: Signature: @ ondertekenddoor  Date:
Paul van Rossum
T Datarmt

2024.09.03
15:59:32 +02'00'



R W D HOLLANDSE KUST NOORD WIND PARK Project
C OSS I N Contract No. CW-|-WP4-2023-05 ROSETTIMARINO
Sh. 1 of 5
Document Title: GENRAL ARRANGEMENT - UV PACKAGE AND DATA SHEET Date: 30/08/2024
Rev. 02
Base Load Power Hub (BLPH)
GENERAL ARRANGEMENT - UV PACKAGE AND DATA SHEET
Document Number: 1724000448-MAC-DA-00011
Document Class: 3

02 30/08/2024 Issue for Information (IFI) WR RM RM

01 22/07/2024 Issue for Information (IFI) WR RM RM
00 05/06/2024 Issue for Information (IFI) ED RM RM
Rev. Date Description Prepared Reviewed Approved

Psc d Reference: DOC No. PK2885-P-008

This document undergoes an issuance cycle within EDMS "Fusionlive".
File: 1724000448-MAC-DA-00011_Rev.02_GENRAL ARRANGEMEN-iUMRACKAEIE ADRBIATA SHEETrinted shall be considered as "NOT CONTROLLED" copy




CROSSWIND

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

E ROSETTIMARINO

h.2 of
Document Title: GENRAL ARRANGEMENT - UV PACKAGE AND DATA SHEET - Date:O 30/508/2024
Rev. 02
Table of Contents

SH. DESCRIPTION T

1 Cover X X | X

2 Table of Contents X | X | X

3 Revision / Change Log X | X | X

4 Drawing X | X | X

5 Datasheet X | X | X

This document undergoes an issuance cycle within EDMS *Fusionlive”

File: 1724000448-MAC-DA-00011_Rev.02_GENRAL ARRANGEMENulibh PAGKAGE I AND DATABHREEIhce printed shall be considered as "NOT CONTROLLED" copy




HOLLANDSE KUST NOORD WIND PARK Project
C ROS S\X/I N D Contract No. CW--WP4-2023-05 ROSETTI MARINO
Sh.3 of 5
Document Title: GENRAL ARRANGEMENT - UV PACKAGE AND DATA SHEET Date: 30/08/2024
Rev. 02

Revision / Change Log

Rev. Description
00 ||SSUE FOR INFORMATION(IFI)

01  |ISSUE FOR INFORMATION(IFI)

02 [ISSUE FOR INFORMATION(IFI)

HOLDS LIST

No. Description

1.

2.

3.

4,

File: 1724000448-MAC-DA-00011_Rev.02_GENRAL ARRANGEMEN-iUM RACKAGE ANRBIATA SHEETrinted shall be considered as "NOT CONTROLLED" copy

This document undergoes an issuance cycle within EDMS "Fusionlive”.




CROSSWIND

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

E ROSETTI MARINO

Sh.4 of 5
Document Title: GENRAL ARRANGEMENT - UV PACKAGE AND DATA SHEET Date: 30/08/2024
Rev. 02
Supplier: NOBEL
Models:1S
i
(
s
WATER TO BE
TREATED (OUT)
TAG= S-50010 ::] ~ 1" GAS
Notel
Dimens.
A 150 Length }
B |930 Height &
C 160 Width (UV lamp + Local panel)

- b\ UV LAMP (INSIDE

STAINLESS STEEL

CHAMBER)
\ CLOSED
WATER TO BE STAINLESS STEEL
TREATED (IN) CHAMBER
1" GAS
Notel

A

Note 1: Process connection threaded 1" Gas (Male)

REFERENCE DOCUMENTS

1724000448-PR-PID-00013

1724000448-MAC-DA-00005 GENERAL ARRANGEMENT DRAWINGS AND FOUNDATIONS LAODING CALCULATIONS

WATER TREATMENT PACKAGE-P&I DIAGRAM

This document undergoes an issuance cycle within EDMS "Fusionlive"

File: 1724000448-MAC-DA-00011_Rev.02_GENRAL ARRANGEMENT - UV PACKAGE AMRHIATA SHEETonically controlled. Once printed shall be considered as "NOT CONTROLLED” copy
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UV PACKAGE DATA SHEET
SPECIFICA PER LAMPADA UV

psc mv

I:::::ltz Water treatment package gll;.lei'tI;OMER: Rosetti Marino S.p.A Page: 5/5
LOCATION: HOLLANDSE KUST NOORD |JOB: PK2885 ITEM: S-50010
Localita Commessa Sigla
F?:;ZQETMENT : P&l : 172400448-PR-PID-00013 (l\)llgﬁu tore Nobel lIJ)(E::C'\lI‘:r PK2885-M-001
SERVICE OF UNIT / Servizio: UV STERILIZER No. OF UNITS / No. di unita: 1
FLUID HANDLED / Fluido trattato: Fresh Water (TDS 350ppm)
FLOW RATE / Portata: OPERATING INLET mh 0,8
OPERATING / DESIGN PRESSURE / Pressione di esercizio /progetto barg 5/8
OPERATING TEMPERATURE / Temperatura di esercizio: °C 10/20.2
FLUID DENSITY/ Densita: kg /m® 1000
FLUID VISCOSITY / Viscosita: mPa sec 1,00
DESIGN TEMPERATURE / Temperatura di progetto: °C 50
UV STERILIZER DIMENSIONS mm Please refer to sheet 4
UV STERILIZER WEIGHT kg 15 (50 full)
VESSELMATERIAL AISI 316
LAMP / FLUID SEPARATORS Quartz Sleeves
LIGHT SPECTRUM Nm 254
CORROSION ALLOWANCE / Sovraspessore di corrosione: mm -
CONNECTIONS / Connessioni IN /OUT 1" GAS Male
DRAIN / Scarico: 1" GAS Male
VENT / Sfiato: N.A.
POWER SUPPLY w 40
THERMAL INSULATION TYPE / Tipo isolamento: N.A. THICKNESS / Spessore: mm N.A.
REMARKS
2 30/08/2024 Issued for Information WR RM RM
1 22/07/2024 Issued for Information IT WR RM
0 24/06/2024 Issued for Information IT WR RM
REV. DATE DESCRIPTION PREPARED CHECKED APPR. BY
Rev. Data Descrizione Compilato da Controllato da Approvato da

File: 1724000448-MAC-DA-00011_Rev.02_GENRAL ARRANGEMENT - UV PACKAGE AND DATA SHEERag. 5 of 5




CROSSWIND IR rosernimarivo

HOLLANDSE KUST NOORD WIND PARK Project
Base Load Power Hub (BLPH)

Action N : 10 Rev.: 001

Action Title: HAZID Study Date: 05/10/2023

Reference Document n:

Node:3-Water&Utilities

Hazard/Parameter: Chlorine Deviation

Cause: Production of hydrogen from the electrolysis process

Consequence: Production of hydrogen leading to formation of explosive atmosphere

Safeguards:

Recommendation:
Verify with Vendor the amount of hydrogen produced by electroclorination package.
Update the risk ranking and HER based on the outcome of this verification

Responsible Part: ROSETTI Technical Safety

Response:
The current configuration of the package features a biocide injection, instead of electroclorination package.
Biocide injection does not produce hydrogen. Hence the risk ranking and HER necessity no update.

This solution has been shared with Crosswind as describe in vendor offers and TBE reviewed by Crosswind

Ref. Docs / Dwgs.:
123A90-DDL-EL-DG-20015; 123A90-DDL-PP-DS-70070;123A90-DDL-PR-DG-80003; 123A90-DDL-PR-DG-
80004;123 A90-DDL-PR-DG-80005;123A90-DDL-PR-DG-80006; 123A90-DDL-PR-DG-80007; 123 A90-DDLPR-

RESPONSE ACCEPTANCE

Discipline Leader: Signature: :35:», fi e, Date: 20-08-2024
HSE Leader: Carolina Caracciolo Signature: CC Date: 23/02/2024
Project Engineering Manager: Davide Lo Sterzo  Signature: Housho > Date: 23/02/2024

) Paul van:
Company: Signature: Rossum

Date:
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ELECTRO-CHLORINATOR | |

DOSING UNIT _
Detail below to the solution

This d und ani cycle within EDMS "Fusionlive".
123A90-DDL-MAC-TBE-50024_01.xisx Its distribution is ically Once printed shall be considered as “NOT CONTROLLED" copy
17 of 24
i HOLLANDSE KUST NOORD WIND PARK Proj
VENDOR IS ALLOWED TO INSERT ADDITIONAL ROWS roject

C ROSSW I N D TO BETTER DETAIL THE DESCRIPTION OF SUPPLY, BY
USING RED COLORAND BOLD CHARACTER

Suitable for Sea Water Pumps Material: membrane PTFE
VTA

VTA 0,37 kW- 400/3/50

' /
Discipli MEC __[System & Sub-sys/’
Document Type: |Equi Type/ Water T Packag Attach to TBE 123A90-DDL-MAC-TBE-50024
Bidder: PSC
UNIT REQUIREMENT Offer no. OF6739
R offer: Rev.03
BIDDER DATA
e e
1 Confirmed
Sea Waler form Coarse filter Confirmed
m'h 6 100 Lt tank (with mixer)
barg 85 Tank Material :PP or PE
°Cc - Tank des : Full liquid
Biocide pumps : dosing type, manual control
o via (10+100%)
mgA VIA 2x100% dosing pump to sea water caisson
) VIA 2x100% to inlet of WT Package
barg VTA 2x100% dosin mp to waste water tank
w
IPhHZ

Vi



CROSSWIND IR rosernimarivo

HOLLANDSE KUST NOORD WIND PARK Project
Base Load Power Hub (BLPH)

Action N : 11 Rev.: 001

Action Title: HAZID Study Date: 05/10/2023

Reference Document n:

Node:3-Water&Utilities

Hazard/Parameter: Scale inhibitors Deviation

Cause: Leakage from stored chemicals (e.g. nitric acid / acetic acid etc)

Consequence: Potential Environmental consequence and personnel injury

Safeguards:
Bund's provided where required to contain leakages from storage tanks.
Chemical selection to minimise environmental impact.

Recommendation: Clarify type of chemical used as scale inhibitor and update HER afterwards, if required

Responsible Part: ROSETTI Technical Safety

Response:
The chemicals used in the WTP A-50000 are the following:

Biocide = EB-Biocide Plus (Everblue SRL). The product is classified as hazardous pursuant to the provisions set forth in (EC) Regulation 1272/2008 (CLP). For
safety operation please refer to applicable Safety datasheet in order to manage safety and correctly the chemical. The tank material is compatible with the
chemical used to avoid leakage problem due to tank corrosion. This substance has to be considered as 4B risk ranking categorization on people (see below
extract from MSDS)

Antiscalant = EVERBLUE 600 (Everblue SRL).. The product does not contain substances classified as being hazardous to human health or the environment
pursuant to the provisions Regulation (EC) 1272/2008 (CLP) (and subsequent amendments and supplements) in such quantities as to require the statement.
No need to update the HER (see below extract from MSDS)

For safety operation please refer to applicable Safety datasheet. The tank material is compatible with the chemical used to avoid leakage problem due to tank
corrosion.

Caustic Soda (2% solution): the product is classified as hazardous. For the water treatment package, Caustic soda 20% shall be diluted with demineralised
water on shore to obtain a Caustic soda solution 2%, then will be transported off-shore. 1B risk ranking categorization on people is considered, according with
MSDS, for this substance (see below extract from MSDS)

On shore the operator shall follow the safety product datasheet during the dilution operation.

Ref. Docs / Dwgs.:

123A90-DDL-EL-DG-20015; 123A90-DDL-PP-DS-70070;123A90-DDL-PR-DG-80003; 123A90-DDL-PR-DG-
80004;123A90-DDL-PR-DG-80005;123A90-DDL-PR-DG-80006; 123A90-DDL-PR-DG-80007; 123A90-DDLPR-
DG-80008

RESPONSE ACCEPTANCE

Discipline Leader: Edoardo Carminati Signature: e =] Date:30/08/2024
HSE Leader: Carolina Caracciolo Signature: CC Date: 30/08/2024
Project Engineering Manager: Davide Lo Sterzo  Signature: Jhowiho 5 Date: 30/08/2024

Company: Nicolas Le Brun Signature: /£ BP0 Date: 04/09/2024

Signer ID; 5VSEXLUIBO!




EVERBLUE EB-BIOCIDE PLUS MSDS:

EVERBLUE SRL Revision nr. 11
Q BExerblue
e
Dated 24/01/2023
EB-BIOCIDE PLUS Printed on 09/08/2023
Page n. 2/17
Replaced revision: 10 (Printed on: 28/03/2022)

IAny additional information conceming the risks for health and/or the environment are given in sections 11 and 12 of this sheet.

Hazard classification and indication:

Acute toxicity, category 4 H302 Harmful if swallowed.

Acute toxicity, category 4 H332 Harmful if inhaled.

Specific target organ toxicity - repeated exposure, category 1 H372 Causes damage to organs through prolonged or repeated

exposure.

Serious eye damage, category 1 H318 Causes serious eye damage.

Skin irritation, category 2 H315 Causes skin irritation.

Skin sensitization, category 1 H317 May cause an allergic skin reaction.

Hazardous to the aquatic environment, chronic toxicity, H411 Toxic to aquatic life with long lasting effects.
category 2

EVERBLUE 600 MSDS:

EVERBLUE 600 PaTie o Z1UATZUZS

Pagen. V11
Replaced revision$ (Printed on: 31012018)

Information Sheet outside the scope of application of art. 31 of REACH
Regulation

SECTION 1. Identification of the substance/mixture and of the company/undertaking

1.1. Product identifier
Product name EVERBLUE 600

1.2. Relevant identified uses of the substance or mixture and uses advised against
Intended use Antiscalant for

Identified Uses Industrial Professional Consumer
Additive for industrial water treatment - -

Uses Advised Against
Any use not included among those recommended

1.3 Details of the supplier of the safety data sheet

eveno i Bt

Full address Via Alberto Zanre, 16

District and Country 43051 - Loc. Gotra - Albareto (PR)
Italia
tel. 0039 0525 1920100

Produced for Everblue S.r.l. by: N. 408994 REA di Bologna

e-mail address of the competent person

responsible for the Safety Data Sheet info@everblue.it

Resp. for placing on the market: EVERBLUE SRL

1.4. Emergency telephone number

For urgent inquiries refer to Italia:
CAV Ospedale Niguarda Ca’ Granda - Milano 02 66101029
CAV Azienda Ospedaliera Papa Gi i XXII - Bergamo 800 883300
CAV Centro Nazionale di Infor i Tossicologica - Pavia 0382 24444

CAV Az. Osp. Careggi - Firenze 055 7947819

CAV Policlinico Gemelli - Roma 06 3054343

CAV Policlinico Umberto | - Roma 06 49978000

CAV Osp. Pediatrico Bambino Gesu - Roma 06 68593726
CAV Az. Osp. Cardarelli - Napoli 081 7472870

CAV Az. Osp. Univ. Foggia - Foggia 800183459

SECTION 2. Hazards identification
2.1. Classification of the substance or mixture

The product is not classified as hazardous pursuant to the provisions set forth in EC Regulation 1272/2008 (CLP) (and subsequent amendments and
supplements).




CAUSTIC SODA 20%:

CAUSTIC SODA 20% SOLUTION Clean ®lus
Safety Data Sheet Chemicals

[1. MATERIAL AND SUPPLY COMPANY IDENTIFICATION

Product name: CAUST'C SODA 200/0 SOLUT'ON

Synonyms Product Code
Sodium Hydroxide 20% 399

Recommended use: Cleaner and degreaser.

Supplier Name CLEAN PLUS CHEMICALS PTY LTD

Address 16 George Young Street AUBURN NSW 2144
Telephone 02 9738 7444

Emergency 1800 201 700

Email customerservice@cleanplus.com.au
Web Site www.cleanplus.com.au
SDS Date 21 JANUARY 2021 Version 1.2

|2. HAZARDS IDENTIFICATION

This material is hazardous according to health criteria of Safe Work Australia.

Signal Word
Danger

Hazard Classifications

Corrosive to Metals - Category 1

Skin Corrosion/lrritation - Category 1A
Serious Eye Damage/Irritation - Category 1



C-CONSEQUENCE; L-LIKELIHOOD;

RISK RANKING

ITEM NO. HAZARD THREAT CONSEQUENCE SAFEGUARDS RECOMMENDATION OWNER PROJECT PHASE COMMENTS
H-20.10 |HF N/A
TOXIC LQUID
H-21.01 |Mercury N/A
H-21.02_|Pcas N/A
H-21.03_|Biocides Refer to H20.05 (Chlorine)
H-21.08 N/A
2105 |Brines Refer to General Node
H-21.06_|Glycols N/A
H-21.07 | Degreasers N/A
H-21.08 |lsocyanates N/A
H-21.09 N/A
H-21.10 |Amines N/A
H-21.11_|Corrosion inhibitors N/A
Bund's provided where

Leakage from stored Potential Environmental ;:::::: :2::': leakages Clarify type of chemical used as

H-21.12 [Scale inhibitors chemicals (e.g. nitric ocid/  |consequence and personnel g8 tanie. 8 |48 18 |scale inhibitor and update HER  [Contractor

acetic ocid etc)

injury

Chemical selection to
minimise environmental
impact.

afterwards, if required




CROSSWIND IR rosernimarivo

HOLLANDSE KUST NOORD WIND PARK Project
Base Load Power Hub (BLPH)

Action N : 12 Rev.: 001

Action Title: HAZID Study Date: 05/10/2023

Reference Document n:

Node:3-Water&Utilities

Hazard/Parameter: Chemicals for Cleaning RO

Deviation
Membrane

Cause: Leak of Various chemicals (sodium hydroxide, nitric acid, sodium hypochlorite)

Consequence: Personnelinjury.

Safeguards:

Chemical Selection to reduce impact on personnel.
Personnel Protective equipment (PPE).

Emergency Response Plan (ERP).

Recommendation: Clarify type of chemical used for cleaning RO membrane and update the HER

Responsible Part: ROSETTI Technical Safety

Response: CIP vessel has been replaced with the complete supply of the membranes needed by the process for
the 2 years operation. Membranes will be replaced every 6 months. No chemical will be used for the cleaning of
RO membrane. No need to update the HER.

Ref. Docs / Dwgs.:
123A90-DDL-EL-DG-20015; 123A90-DDL-PP-DS-70070;123A90-DDL-PR-DG-80003; 123A90-DDL-PR-DG-
80004;123A90-DDL-PR-DG-80005;123A90-DDL-PR-DG-80006; 123A90-DDL-PR-DG-80007; 123A90-DDLPR-

RESPONSE ACCEPTANCE

C%V
Discipline Leader: Edoardo Carminati Signature: Date: 20/08/2024
HSE Leader: Carolina Caracciolo Signature: CC Date: 20/08/2024
Project Engineering Manager: Davide Lo Sterzo  Signature: aide 5 Date: 20/08/2024

Company: Signature: D endtoor Date:
Paul van Rossum
Datum: 2024.09.03

16.02.20.0000"




CROSSWIND IR rosernimarivo

HOLLANDSE KUST NOORD WIND PARK Project
Base Load Power Hub (BLPH)

Action N :13 Rev.: 001

Action Title: HAZID Study Date: 05/10/2023

Reference Document n:

Node:3-Water&Utilities

Hazard/Parameter: Small animals Deviation

Cause: Marine growth or small marine faune

Consequence:

Blockage of sea water intake systems.

Impact to process.

Potential for fish decomposing and health effect to personnel (scenario not ranked as not sufficient information
are available)

Safeguards: Sea water filtration & chemical dosing systems.
Screen on the suction side of pumps.
Backwash filter cleaning.

Recommendation: Verify with Sea Water Treatment System Vendor if it is possible to have fish trapped and
decomposing in the package

Responsible Part: ROSETTI Mechanical

Response:
The feed water is delivered by P-50001 A/B out of WTP vendor scope.

The pump has been purchased by RM. Pump feature a suction screen 7 mm mesh size, to avoid entry of foreign
objects that could clog the pump.

Pump internals, and caisson are injected with biocide to avoid presence of microorganisms, muscles spores,
algae’s, and very small fishes.

According with Vendor, tighter mesh is not possible, because affect suction of the pump.

Ref. Docs / Dwgs.:
123A90-DDL-EL-DG-20015; 123A90-DDL-PP-DS-70070;123A90-DDL-PR-DG-80003; 123A90-DDL-PR-DG-
80004;123A90-DDL-PR-DG-80005;123A90-DDL-PR-DG-80006; 123A90-DDL-PR-DG-80007; 123A90-DDLPR-

RESPONSE ACCEPTANCE

Discipline Leader: Signature: f‘;""' whe off Date:20-08-2024
HSE Leader: Carolina Caracciolo Signature: CC Date: 20-08-2024
Project Engineering Manager: Davide Lo Sterzo  Signature: /KM": S Date: 20-08-2024

Digitaal

Company: Signature: @ ondertekend door Date:
Paulian Rocaum

Datum: 2024.08.23
14:08:26 +02'00'




HOLLANDSE KUST NOORD WIND PARK Project
CROSSWIND Contract No. CW-I-WP4-2023-05 E ROSETTI MARINO
Sheet 1 of 7
Document Title: PUMP DATA SHEETS Date: 18/07/2024
Rev: 01

Base Load Power Hub (BLPH)

PUMP DATA SHEETS INCLUDING WEIGHT DATA SHEET
For Sea Water Lift Progressive Cavity Pumps (P-50001 A/B)

Document Number: 1724000936-MAC-DS-00012

Document Class: 2

01 18/07/2024 | Accepted for Construction (AFC) APD GLL AHN
00 24/06/2024 Issue for Review (IFR) APD GLL AHN
Rev. Date Description Prepared Reviewed Approved

P‘ I l ‘ keep it moving

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

File: 1724000936-MAC-DS-00012




HOLLANDSE KUST NOORD WIND PARK Project

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

Sheet 2 of 7

Document Title: PUMP DATA SHEETS Date: 18/07/2024

Rev: 01

Revision / Change Log

Rev. Description
00 Issue for Review (IFR)
01 Accepted for Construction (AFC)
HOLDS LIST
No. Description
1
2
3
4

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

File: 1724000936-MAC-DS-00012




CROSSWIND

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

E ROSETTIMARINO

Sh. 3 of 7
Document Title: PUMP DATA SHEETS Date: 18/07/2024
Rev. 01
1|NOTE: O INDICATES INFORMATION TO BE COMPLETED BY PURCHASER |:| BY MANUFACTURER
2 GENERAL
3[NO. MOTORS DRIVEN 2 (TWO) OTHER DRIVER TYPE
4|PUMP ITEM NO'S P-5001A/B PUMP ITEM NO'S
5|MOTOR ITEM NO'S PM-5001A/B DRIVER ITEM NO'S GEAR ITEM NO'S
6|MOTOR PROVIDED BY ABB DRIVER PROVIDED B N/A GEAR PROVIDED BY NORD
7|MOTOR MOUNTED BY PUMP VENDOR DRIVER MOUNTED BY N/A GEAR MOUNTED BY PUMP VENDOR
8|MOTOR DATA SHEET NC 1724000936-MAC-DS-00014 DRIVER DATA SHEET NO. GEAR DATA SHEET NO.
9 . OPERATING CONDITIONS . LIQUID
10 . CAPACITY @ PT (m*h): .TYPE OR NAME OF LIQUID SEAWATER
1 @ MAXIMUM VISCOSITY @ MIN. VISCOSITY 2,5 . PUMPING TEMPERATURE (°C):
12 . DISCHARGE PRESSURE (kPa)(BARG): NORMAL 20 MAX MIN 1,3
13 MAXIMUM 5.3 (note 3) MINIMUM . SPECIFIC GRAVITY 1,03 MAXIMUM 1,02 MINIMUM
14| @ SUCTION PRESSURE (kPa)(BARG): Q SPECIFIC HEAT Cp (kJ/kg °C)
15 MAXIMUM MINIMUM  Flooded (note 1) .VISCOSITY (Cp) 0,9 MINIMUM MAXIMUM
16 . DIFFERENTIAL PRESSURE (kPa)(BARG) . CORROSIVE/EROSIVE AGENTS SAND/SALT PARTICLES
17 MAXIMUM MINIMUM  (note 3) . CHLORIDE CONCENTRATION (PPM) max 35,000 ppm
18 . NPSH AVAILABLE (m) >7 @ level +0,00 (note 1) O H,S CONCENTRATION (PPM)
19 O HYDRAULIC kW LIQUID O TOXIC O FLAMMABLE O OTHER
20 PSV Set Value : 7.6 barg Fluid considered with no H2S / C02 / BTEX and TSS < 5%
21 . PERFORMANCE . SITE AND UTILITY DATA
22 . RATED CAPACITY (m3h) 2,5 LOCATION O INDOOR . OUTDOOR
23 . NPSH REQUIRED (m) 0.56 mH20 O HEATED . UNHEATED O UNDER ROOF

24
25
26
27
28
29
30
31

32
33
34
35
36
37
38
39
40
41

42
43
44

45
46

118
3,3

[l RATED SPEED (RPM)
[l DISPLACEMENT (m?h)

Il VOLUMETRIC EFFICIENCY (%) 81,6
[l VECHANICAL EFFICIENCY (%) 56,7
Bl W @ MAXIMUM VISCOSITY 1,45
B« @ RELIEF VALVE SETTING 1,55
[l VAXIMUM ALLOWABLE SPEED (RPM) 450
[l VINIMUM ALLOWABLE SPEED (RPM) 100
] CONSTRUCTION
SIZE ANSI FACING | POSITION
CONNECTIONS RATING
SUCTION BOTTOM
DISCHARGE 1" 172 150# RF SIDE
MOUNTING 16" 150# RF
DRAINS
VENTS
JACKET
PUMP TYPE:
[JINTRNLGEAR  [JTWIN-SCREW  [JVANE

(QELECTRICAL AREA CLASS SAFE GROUP DIV
(Q WINTERIZATION REQD (O TROPICALIZATION REQD
SITE DATA

(O RANGE OF AMBIENT TEMPS:MIN/MAX -8 / 25 °C
UNUSUAL CONDITIONS

QOnpbusT OFUMES @ SALT ATMOSPHERE

QOTHER

Q UTILITY CONDITIONS
ELECTRICITY DRIVERS |HEATING |CONTROL |[SHUTDOWN
VOLTAGE 400
HERTZ 5
PHASE 50
COOLING WATER  INLET RETURN DESIGN | MAX A
TEMP °C MAX
PRESS. (BAKG) MIN

SOURCE

INSTRUMENT AIR MAX MIN

PRESSURE (kPa)(BARG)

APPLICABLE SPECIFICATIONS:

[JEXTRNL GEAR  []3-SCREW Il PROGRESSING CAVITY  [API 676 POSITIVE DISPLACEMENT PUMPS - ROTARY
GEAR TYPE (O GOVERNING SPECIFICATION (IF DIFFERENT)  (5)

[OspPur [l HELICAL REMARKS:

[JotHER

This document undergoes an issuance cycle within EDMS Fusionlive". Its distribution is electronically controlled. Once
1724000936-MAC-DS-00012 printed shall be considered as “NOT CONTROLLED” copy




HOLLANDSE KUST NOORD WIND PARK Project
CROSSWIND Contract No. CW-I-WP4-2023-05 E ROSETTI MARINO
Sh.40of 7
Document Title: PUMP DATA SHEETS Date: 18/07/2024
Rev. 01
1 CONSTRUCTION (CONTINUED) MATERIALS (1)
2|CASING . CASING Super Duplex SS (25%Cr)
3 . MAXIMUM ALLOWABLE PRESSURE: 20 (BARG) 20 °C . STATOR NBR
4 . HYDROSTATIC TEST PRESSURE: 30 (BARG) . END PLATES N/A
5 [[]STEAM JACKET PRESSURE: @®rRG)  °C | [IROTOR (S) Super Duplex SS (25%Cr)
6 ROTOR MOUNT |:| BTWN. BEARINGS . OVERHUNG . VANES N/A
7 TIMING GEARS [Oves [no [l SHAFT Super Duplex SS (25%Cr)
8 BEARING TYPE: [ RADIAL TIMKEN (2) [JTHRUST [l SLEEVE (S) Super Duplex SS (25%Cr)
9 LUBRICATION TYPE: (O CONSTANT LEVEL OILERS [ GLAND (S) Super Duplex SS (25%Cr)
10 [JpumPED FLUID [JrinG oI o mist [l BEARING HOUSING Cast Iron
1 [JEXTERNAL [JoiL FLoop [l GREASE [l TVING GEARS N/A
12 . LUBRICANT TYPE  Fuchs Renolin CLP 220 O SPECIAL MATERIAL TESTS
13 . MECHANICAL SEALS () LOW AMBIENT TEMP. MATERIALS TESTS
14 . MANUFACTURER AND MODEL  Flowserve / ISC2-PX QA INSPECTION AND TEST
15 . MANUFACTURER CODE 1CW-FX . COMPLIANCE WITH INSPECTORS CHECK LIST
16| @ API610 SEAL FLUSH PLAN ~ API PLAN 51 @ CERTIFICATION OF MATERIALS  (Material certificate 3.1)
17 .API 610 SEAL CODE 21A-FFQ-060-13/51 @ FINAL ASSEMBLY CLEARANCES
18 O PACKING: O LANTERN RING . SURFACE AND SUBSURFACE EXAMINATIONS
19 |:| MFR. AND TYPE |:| NO. OF RINGS O RADIOGRAPHY
20 DRIVE MECHANISM O ULTRASONIC
21 O DIRECT-COUPLED O V-BELT . GEAR O MAGNETIC PARTICLE
22 . COUPLING MANUFACTURER John Crane . LIQUID PENETRANT 100 % of welds
23 DRIVERS . CLEANLINESS PRIOR TO FINAL ASSEMBLY
24 . MOTOR: O HARDNESS OF PARTS, WELDS & HEAT AFFECTED ZONES
25 . MANUFACTURER  ABB O FURNISH PROCEDURES FOR OPTIONAL TESTS
26 .TYPE 4 poles, safe area induction motor TESTS REQ'D WIT OBS
27 . FRAME NO. IEC 132 HYDROSTATIC O . O
28( @ CONSTANT SPEED MEHANICAL RUN O [ ] O
29| (O VARIABLE SPEED PERFORMANCE ®) o @)
30 xw 55 RPM 1463 NPSH @) @) O
31 .VOLTS 400 PHASE 3 PREPARATION FOR SHIPMENT
32 . HERTZ 50 SERVICE FACTOR  S1 . DOMESTIC O EXPORT O EXPORT BOXING REQ'D
33 . ENCLOSURE TEFC () OUTDOOR STORAGE MORE THAN 6 MONTHS
34| O WEIGHTS (kg)
35 (O STEAM TURBINE Bruve 1836 [|Base o  [GEAR 26 [MOTOR 81
36 O OTHER (SEE SEPARATE DATA SHEETS) BASEPLATE
37 OTHER PURCHASER REQUIREMENTS . BY PUMP MANUFACTURER O SUITABLE FOR EPOXY GROUT
38|NAMEPLATE UNITS O U.S. CUSTOMARY .SI O EXTENDED FOR
39| @ RELIEF VALVES BY PUMP MFRG @ NTERNAL O EXTRNL.| @ SUBSOLE PLATES BY PUMP MANUFACTURER
40|PIPING FOR SEAL FLUSH FURNISHED BY: (O DRAIN-RIM (O DRAIN-PAN
41 @ PUMP VENDOR (O OTHERS
42|PIPING FOR COOLING/HEATING FURNISHED BY:
43 OPUMP VENDOR OOTHERS
44 J PROVIDE TECHNICAL DATA MANUAL
45|REMARKS
46|(1) DELETED
47|(2) Shaft sleeves hardnedned in correspondence of plain bearings
48
49|Plan 51 will be mounted on the pump assembly and connected to the seal with SS316L tubing and fitting.
50|Plan 51 is to be filled with clean fresh water. | t needs to be maintained at positive temperature.
51|Heating Jacket provided by PCM.

This document undergoes an issuance cycle within EDMS Fusionlive". Its distribution is electronically controlled. Once
1724000936-MAC-DS-00012 printed shall be considered as “NOT CONTROLLED” copy




HOLLANDSE KUST NOORD WIND PARK Project

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

E ROSETTI MARINO

Document Title:

PUMP DATA SHEETS

Sh.5 of 7

Date: 18/07/2024

Rev. 1

L 30.41m

D 333.34 mm
NOTE:

Vendor shall indicate minimum diameter

suitable tor pump installation and trouble tree

operation

Refer to pump GAD for details.

Vendor to declare the mounting/dismountig clearance considering the
pump fully assembled. See Notes.

FLANGE DIAMETER : 16"

Hold (500+800 mm to be confirmed)

+23310 mm Upper Deck

Level
! '

v SEAL LEVEL - LOW TIDE 0,00 mm

OPEN CAISSON

WAVE WIDRAW LEVEL

h 4

Expected wave withdraw is 6 meters below low tide level (-6,00 m)
Pump lenght shall be defined to consider the above

1724000936-MAS-B@:0®@h2 undergoes an issuance cycle within EDMS Fusionlive". Its distribution is electronically controlled. Once printed shall be considered as “NOT CONTROLLED” copy
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NOTES

1) For NPSHA vendor to consider 1bara at minimum seawater level (+ 0,00 mm)

2) Pump lenght to be calculated by vendor according to a reliable margin (VTA) between NPSHA vs NPSHR and minimum submergence

Vendor to advise the suction nozzle depth, according to the above sentence

3) Discharge pressure / head is referred to pump battery limit (i.e. dicharge nozzle)

4) Suction strainer to be provided by vendor.

Mesh size is 7mm diameter as per PCM standard design for the selected pumps.

Mesh size shall be minimized without jeopardizing suction condition.

5) Full compliance to API Std 676 is not strictly mandatory. Vendor to submit a list of deviation supported by reference list

Please refer to attached list of technical clarifications & deviations, including API 676.

6) Vendor to declare mounting/dismantling clearance considerinf full assmbled pump
For full assembled pump mounting/ dismantling, the required minimum vertical clearance will be the total length of the equipment (including

motor & all casing extensions : approx 35 m estimated), plus the required length for slings, depending on the lifting equipment to be used.

B — s

the supporting flange elevation.

This document undergoes an issuance cycle within EDMS Fusionlive". Its distribution is electronically controlled. Once
1724000936-MAC-DS-00012 printed shall be considered as “NOT CONTROLLED” copy
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WEIGHT DATA (ka)

Areas for input by Supplier
& |Dry Weight (1) 1943 kg
7 |Content (1) 2150 kg
= [Operating Weight =10 4093 kg
s |Auxiliaries” weight, included in | (specify under Notes) kg
v |Test weight, i.e. filled with water kg
1 |Transport weight 1943 kg

u CENTRE OF GRAVITY (CoG) DATAFOR INSTALLED DRY CONDITION

A Overall dimensions
t Bnd Lans A= 974 mMmm
¥ B = Q7 _mm
0 C = 32170mm
21
. B uCoG
¢Y
CoG location (mm)
X X = 7 mm
Plan Y= -1 mm
Z= -12398 mm
o c _¢COG
’ z

Elevation

41 NOTES

Pk ., i, A, $aetlme0) £obdn ekl + £l PR
Datum-poimnmtconsiderea-to-locate-the C:O:G-ortne-pump-is-tne-center-orthe-mountmg-rrange:

WEIGHT AND CoG STATUS (TICK OFF AS APPROPRIATE)
] Estimated [J  Calculated
[J Catalogue data 0 Weighed

This document undergoes an issuance cycle within EDMS Fusionlive". Its distribution is electronically controlled. Once printed shall
1724000936-MAC-DS-00012 be considered as “NOT CONTROLLED” copy
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HOLLANDSE KUST NOORD WIND PARK Project
Base Load Power Hub (BLPH)

ActionN: 14 Rev.: 001

Action Title: HAZID Study Date: 05/10/2023

Reference Document n:

Node: General Node

Hazard/Parameter: Piracy, hijack, kidnap, terrorism Deviation

Cause: Unauthorised access

Consequence: Damage to facility

Safeguards:
Surveilance by marine operation
HVAC room and electrical room are locked

Recommendation: Consider to provide physical barrier on the stair

Responsible Part: ROSETTI Architectural

Response: An anti-intrusion security gate will be provided at the beginning of the platform access staircase.

It will be represented in a Plot Plan Below Lower Deck drawing doc. N. 123A90-DDL-PP-DL-70071.

Ref. Docs / Dwgs.:

RESPONSE ACCEPTANCE i A e i

Maurizio & s ox- oo
Discipline Leader: Maurizio Gatti signature: Gatti E(:@;;};zlzcsw‘;:o:m; Date: 23/02/2024
HSE Leader: Carolina Caracciolo Signature: CC Date: 23/02/2024
Project Engineering Manager: Davide Lo Sterzo  Signature: )g“”}”é%// Date: 23/02/2024

Company: Signature: Date:
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HOLLANDSE KUST NOORD WIND PARK Project
C ROSS\X/I N D Contract No. CW-I-WP4-2023-05 E ROSETTIMARINO
_ HSSE Action Tracking Register and | Sheet 81 of 287
Document Title: Date: 22/11/2024
Close out report o
ev: 03

4.3 FEED/EPC HAZOP RECOMMENDATIONS

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

Action Title: HAZOP Study Actions
Ref. Doc. K559-2254-SE-REP-015
Item No. 6
Cause: Open Blowdown Valve
Consequence: Continuous venting of
hydrogen. Leading to environmental
emissions.
Safeguards:
Actions: Review necessity of emergency blowdown for hydrogen feed &

distribution manifold.

Assigned Respondent (By) ROSETTI Process Engineer

RESPONSE Emergency blowdown system has been reviewed during EPC phase.
For reference see P&iDs: 123A90-DDL-PR-PID-80012_01, 123A90-DDL-
PR-PID-80013_01 and 123A90-DDL-PR-PID-80014_01, attached to this
Action as Attachment 1.

Attachments:
Issue Date

Approvals / Endorsements
EPC Discipline Lead Ciro
Ciro Impradice Imprpdi
EPC HSE Lead
Carolina Caracciolo

EPC Project Manager Sign
Davide Lo Sterzo Akl

Client Sign

g e
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123A90-DDL-

FROM HYDROGEN STORAGE
VESSELHEADER (OUTLET]

A-80000
FUEL CELL PACKAGE
ourv: 1w
e
(» G‘EVL—DJD—OJHSSVN 123490 DDL
8 O AOROGENVERT FEADER
o009
/xn /w\
o/
Zé . ,;J( 5/
Lon-007
/ o ™
o) 2l e
i
%mm H
NG N o oaneons Z
2"-HY-023-01HSS-N T - B
Coris )
/01N
A-30000
FUEL CELL PACKAGE

1
0 BRINE DISGHARGE CAISSON

e B B O O B o e S B O O

A AN A AN AN NN AN AN NN N AN AN AN AN NN AN NN NI NN AN NN NN

pon

)

NOTES

1. THE VENDOR PACKAGE WILL CONTAIN AIR INTAKE AND EXHAUST, SUITABLY

SAFEGUARDED AND SEPARATED.
At

2. 'DELETED.

3. DELETED. i“'i

4. DELETED

AN

5. ONE UNINSTALLED SPARE PSV SHALL BE AVAILABLE,
6.

7

-

LINE REQUIRED FOR PURGING OF PIPING WORK.
TIGHT SHUT-OFF VALVE.

P e S P e
FOR'ORIFICE DIAMETER REFERENCE SHALL BE MADE TO "RELIEF, VENT AND
BLOWDOWN REPORT" DOC. N. "123A90-DDL-PR-RE-80030""

LINE 1"-HY-163-01HSS-N WILL BE LOCATED AS CLOSE TO THE PACKAGE

AS POSSIBLE TO ENSURE COMPLETE PURGING OF THE LINE.

10. BOPSVOOL SIZED FOR CV FAILURE OF UPSTREAM CONTROL VAVE zstussA/B b

(28

©
ey

HOLDS

(o DELETED. )
) AA
{2 peeren.

A A AN
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S AT
Al 123A90-DDL-PR-PID-80012 001 | o1

TITL
BLPH PIPING AND INSTRUMENTATION DIAGRAM
FUEL CELL PACKAGE §
]
CONTRACT NO./TITLE  CW-I-WP4-2023-05/HOLLANDSE KUST NOORD WIND PARK |SCALE ~ NTS \f
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_NAME

FIL

NOTES
1. TIGHT SHUT OFF XV
2. NECESSARY CONTROL SYSTEM SOFTWARE SHALL BE INCLUDED TO SUPPORT
ADVACED VALVE CONTROL, PARTIAL STROKE TESTING AND DIAGNOSTICS
FOR ANY SAFETY CRITICAL ON/OFF VALVES. THESE APPLICATION SHALL BE
IDENTIFIED BY HAZOP AND LOPA EVALUATION IF PARTIAL STROKE TESTING
WILL BE REQUIRED:
THE "TYP. 3" SHALL BE CONSIDERED INSTEAD THE ACTUAL "TYP. 2" FOR SDV
- THE "TYP. 5" SHALL BE CONSIDERED INSTEAD THE ACTUAL “TYP. 4" FORBDY.
F 3. FOR ORIFICE DIAMETER REFERENCE SHALL BE MADE TO "RELIEF, VENT AND
[ BLOWDOWN REPORT" DOC. N.*123A%0-DDL-PR-RE 80030"
B 1" VL-014.D1HSS-N 4. PIPING CONNECTION TO 25-XV-003 SHALL BE AS CLOSE TO THE MANIFOLD AS
o 1 E_/\ POSSIBLE, TO ENSURE COMPLETE PURGING OF FEED LINE.
:m S i SUSJC LUV VU ISU UL ST U IO
o
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E
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OB T Cd o8 ) g o)
Nores X
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PIPING
NSTR
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o
TO HECTROLYZER PACKAGE
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SO
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R
)
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INSTR.
PIPING BLAH-MV-025
Y4 RLG x 172" NPTF

[ 2"HY-023-01HSSN

123A90-DDL-PR-PID-80028
TO HYDROGEN VENT HEADER

123A90-DDL-

FROM HYDROGEN STORAGE
VESSELD.

123A90-DDL

FROM HYDROGEN STORAGE
VESSELE

1;

1'-HY-136-03HSS-N

FROM HYDROGEN STORAGE
VESSELF

G

11/2° HY 148 D3HSS N

&

INSTR.
BLPH-MV-213 PIPING
4" FLGx 172" NP

T

TO FUEL CELL PACKAGE

NOTES

1. DELETED.

2. NECESSARY CONTROL SYSTEM SOFTWARE SHALL BE INCLUDED TO SUPPORT
ADVACED VALVE CONTROL, PARTIAL STROKE TESTING AND DIAGNOSTICS
FOR ANY SAFETY CRITICAL ON/OFF VALVES. THESE APPLICATION SHALL BE
IDENTIFIED BY HAZOP AND LOPA EVALUATION IF PARTIAL STROKE TESTING
WILL BE REQUIRED:

THE "TYP. 3" SHALL BE CONSIDERED INSTEAD THE ACTUAL "TYP. 2" FOR SDV
THE "TYP. 5" SHALL BE CONSIDERED INSTEAD THE ACTUAL "TYP. 4" FOR BDV

3. HAND SELECTOR TO ALLOW THE OPERATOR TO SELECT THE CONTROL LOOP
(REMOTELY).

R S A A A S NS e SR A N

4. FOR ORIFICE DIAMETER REFERENCE SHALL BE MADE TO "RELIEF, VENT AND

BLOWDOWN REPORT" DOC. N. "123A90-DDL-PR-RE-80030" p

5. SOFTWARE INTERLOCK PREVENTS OPENING OF THE CONTROL VALVES j
25-PV-055A/B IN CASE FUEL CELL PACKAGE (A-80000) IS NOT RUNNING. j

6. SDV VALVE 25-SDV-023 TO BE INSTALLED AS CLOSE AS POSSIBLE TO THE
/I

CONTROL VALVES 25-PV-055A/B.
7. HS INCLUDES SOFTWARE INTERLOCK TO PREVENT BOTH VALVES TO BE ONLII f
SIMULTANEOUSLY. SOFTWARE INTERLOCK PREVENTS VALVE 25PV0S5BTO

OPEN IF VALVE 25PVOS5A IS NOT CLOSED. 3
AN A A RN A AN I A AN A DA A A

O O G S TN

)
AAAAAAAAAAS

o

HOLDS

o~
1.\ DELETED.

S
VAN
2. » CONTROL VALVE SIZE (BY VENDOR). ﬁ
N AAAAA AN AAAAAAANAA.

A AAAAAAA A
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BLPH SHEAMS SIGNATURE FORM

Action Title: HAZOP Study Actions
Ref. Doc. K559-2254-SE-REP-015
Item No. 7
Cause: External Fire due to either hydrogen jet fire or BESS,
Consequence: Potential to escalation for Hydrogen inventories.
Safeguards: Fire detection. Emergency Isolation & Blowdown
(PRV). PIC 'high high' alarm on hydrogen storage
vesse|
Actions: Ensure heat input calculations for sizing fire case relief valves are based

on heat input from hydrogen fire.

Assigned Respondent (By)

ROSETTI Process Engineer

RESPONSE

Contractor confirms that heat input calculations for sizing fire case relief
valves are based on heat input from hydrogen fire. For reference see
“Attachment 1 - FEED HAZOP action n7”, which is part of the “Relief, Vent
and Blowdown Report”.

Attachments:

Issue Date (21/02/24)

Approvals / Endorsements

EPC Discipline Lead Sign

Ciro Impradice upiadie ko
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Action Title: HAZOP Study Actions

Ref. Doc. K559-2254-SE-REP-015

Item No. 14

Cause: Electrolyser continue operation.

Consequence: Overpressure of hydrogen storage. See 2.9- Pressure More.

Safeguards:

Actions: Review control system design to ensure that potential overpressure can be

reliability detected, and PEM electrolyser package shutdown initiated.

Assigned Respondent (By) Rosetti Instrumentation Engineer
RESPONSE As per project doc. "Process Safety Cause & Effect Block Diagram" n° 123A90-DDL-
PR-DG-80000 rev.01, in case of overpressure of Hydrogen Storage Tanks the
Pressure Transmitters 25-PT-004/006/008/009/011/012 (High High Alarm) will
activate the ESD-1D with shutdown of Electrolyser package.

Attachments:
Issue Date 24-04-2024
Approvals / Endorsements
EPC Discipline Lead Sign
L.Calabrese
EPC HSE Lead Sign
C. Caracciolo CC
EPC Project Manager Sign
D. Lo Sterzo e dS
Client
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Action Title: HAZOP Study Actions

Ref. Doc. K559-2254-SE-REP-015

Item No. 16

Cause: Loss of nitrogen at any cause

Consequence: Potential air ingress into hydrogen vent. Leading to explosion, LOC & risk to
personnel.

Safeguards:

Actions: Ensure secure nitrogen supply suitable for continuous purge of the hydrogen

vent head is provided.

Assigned Respondent (By)

ROSETTI Process Engineer

RESPONSE

Nitrogen supply suitable for continuous purge of the hydrogen vent head is
provided. For details see attachment 1.
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Issue Date (19-01-24)

Approvals / Endorsements
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Client Sign
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3.4 UTILITIES OTHER THAN WATER TREATMENT

3.4.1 Ventsystem and hydrogen vent KO Drum V-43001

The Hydrogen Vent will be comprised of:
A gathering network of hydrogen gas emergency discharges or maintenance discharges
A Hydrogen Knock-Out Drum V-43001
A Hydrogen Vent Stack Q-43004 equipped with a Liquid seal at its bottom

The hydrogen vent will be required for all emergency relief and blowdown scenarios and to vent the H2 off-
spec from the Electrolyser package (A-20000). Furthermore, the blowdown network is continuously purged
with nitrogen in order to keep it slightly pressurized and inert.

3.4.1.1 Process Operation and Control Philosophy  |attachment 1 of action 16

The hydrogen KO drum V-43001 is equipped with the following transmitters:
43-PT-001 as remote pressure indicator to DCS

43-LT-001 as remote level indicator that allows to control any liquid level inside the boot thanks to
the control loop (43-LIC-001) handled via the level control valve 43-LV-001

43-LT-002 as additional interlock trip signal (HOLD4)

Moreover, at the exit of the V-43001 a flow transmitter (43-FT-001 with High alarm threshold) is provided to
monitor the flowrate towards the stack.

3.4.1.2 Overpressure protection

No need for overpressure protection. The sole and only overpressure protection is established by the proper
design of the network.

3.4.2 Instrument air package A-63000

The unit is fully prefabricated and self-standing package; thus in general, being a vendor specific item, for
any further information and details the vendor's documentation shall be necessarily seen.

3.4.2.1  Process Operation and Control Philosophy

However, the instrument air package A-63000 will have the following main sensors installed at distribution
header:

63-Al-001 that is a dew point analyzer
63-PT-003 to monitor the pressure value at the distribution header (signal to DCS)

63-PT-004 to procure shutdown effects in case of low-low pressure value at the distribution header
(the signal is replicated to DCS via software link)

3.4.2.2 Start-up and Shut-Down philosophy

The following signals will inform about the package A-63000 status:

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

File: 123A90-DDL-PR-RE-80031
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Action Title: HAZOP Study Actions

Ref. Doc. K559-2254-SE-REP-015

Item No. 17

Cause: Loss of nitrogen at any cause

Consequence: Potential air ingress into hydrogen vent. Leading to explosion, LOC & risk to
personnel.

Safeguards:

Actions: In case of failure of primary nitrogen purge, ensure a suitable contingency plan is

developed.

Assigned Respondent (By)

ROSETTI Process Engineer

RESPONSE

A liquid seal drum has been added. The aim of such seal is to avoid air ingress into
hydrogen vent in case of loss of nitrogen purging. For reference see PID 123A90-
DDL-PR-PID-80029, attachment 1
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3.4 UTILITIES OTHER THAN WATER TREATMENT

3.4.1 Ventsystem and hydrogen vent KO Drum V-43001

The Hydrogen Vent will be comprised of:
A gathering network of hydrogen gas emergency discharges or maintenance discharges
A Hydrogen Knock-Out Drum V-43001
A Hydrogen Vent Stack Q-43004 equipped with a Liquid seal at its bottom

The hydrogen vent will be required for all emergency relief and blowdown scenarios and to vent the H2 off-
spec from the Electrolyser package (A-20000). Furthermore, the blowdown network is continuously purged
with nitrogen in order to keep it slightly pressurized and inert.

attachment 1 of action 17

3.4.1.1 Process Operation and Control Philosophy

The hydrogen KO drum V-43001 is equipped with the following transmitters:
43-PT-001 as remote pressure indicator to DCS

43-LT-001 as remote level indicator that allows to control any liquid level inside the boot thanks to
the control loop (43-LIC-001) handled via the level control valve 43-LV-001

43-LT-002 as additional interlock trip signal (HOLD4)

Moreover, at the exit of the V-43001 a flow transmitter (43-FT-001 with High alarm threshold) is provided to
monitor the flowrate towards the stack.

3.4.1.2 Overpressure protection

No need for overpressure protection. The sole and only overpressure protection is established by the proper
design of the network.

3.4.2 Instrument air package A-63000

The unit is fully prefabricated and self-standing package; thus in general, being a vendor specific item, for
any further information and details the vendor's documentation shall be necessarily seen.

3.4.2.1  Process Operation and Control Philosophy

However, the instrument air package A-63000 will have the following main sensors installed at distribution
header:

63-Al-001 that is a dew point analyzer
63-PT-003 to monitor the pressure value at the distribution header (signal to DCS)

63-PT-004 to procure shutdown effects in case of low-low pressure value at the distribution header
(the signal is replicated to DCS via software link)

3.4.2.2 Start-up and Shut-Down philosophy

The following signals will inform about the package A-63000 status:

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

Action Title: HAZOP Study Actions

Ref. Doc. K559-2254-SE-REP-015

Item No. 20

Cause: Fail closure of PVA/B in line of fuel cell,.

Consequence: Unknow consequences to fuel cell.

Safeguards:

Actions: Review control requirements for PVA & PVB from fuel cell and delete if not

required.

Assigned Respondent (By)

Rosetti Instrumentation Engineer

RESPONSE As per project doc. P&ID " HYDROGEN STORAGE VESSELS HEADER (OUTLET)" n°
123A90-DDL-PR-PID-80014 rev.01, the pressure control valves 25-PV-055A/B are
necessary to regulate the H2 pressure to Fuel Cell package and avoid the 80-PSV-
001 intervention.

These pressure control valves are designed as “Typ.6” that means critical control
valve.
The typ. 6 foresees the following status feedbacks to better monitor the behavior
of the control valves:
- Open limit switch
- Closed limit switch
- Position transmitter
Attachments:
Issue Date 24-04-2024
Approvals / Endorsements
EPC Discipline Lead Sign
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EPC HSE Lead Sign
C. Caracciolo CC
EPC Project Manager Sign
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NOTES

1. DELETED.

2. NECESSARY CONTROL SYSTEM SOFTWARE SHALL BE INCLUDED TO SUPPORT
ADVACED VALVE CONTROL, PARTIAL STROKE TESTING AND DIAGNOSTICS
FOR ANY SAFETY CRITICAL ON/OFF VALVES. THESE APPLICATION SHALL BE
IDENTIFIED BY HAZOP AND LOPA EVALUATION IF PARTIAL STROKE TESTING
WILL BE REQUIRED:

THE "TYP. 3" SHALL BE CONSIDERED INSTEAD THE ACTUAL "TYP. 2" FOR SDV
THE "TYP. 5" SHALL BE CONSIDERED INSTEAD THE ACTUAL "TYP. 4" FOR BDV

3. HAND SELECTOR TO ALLOW THE OPERATOR TO SELECT THE CONTROL LOOP
(REMOTELY).
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BLPH SHEAMS SIGNATURE FORM

Action Title: HAZOP Study Actions

Ref. Doc. K559-2254-SE-REP-015

Item No. 21

Cause: Back pressure due to depressurisation blowdown

Consequence: Potential for other users of hydrogen vent header to be unable to access vent due to
back pressure.

Safeguards:

Actions: Carry out flare network back pressure analysis when detailed information is available

in order to ensure all users can access hydrogen vent when required.

Assigned Respondent (By)

ROSETTI Process Engineer

RESPONSE

Flare network back pressure analysis has been carried out.
[The maximum back pressure that can be reached during the worst scenario is 1.27 barg. For
reference see “Attachment 1 - FEED HAZOP action n21”, which is part of the “Relief, Vent]
and Blowdown Report”. This value is well below all the pressure sources of the systems to
be depressurized. Therefore, all users can access hydrogen vent when required.
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Issue Date (21/02/24)

Approvals / Endorsements

EPC Discipline Lead Sign
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Client Sign
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maintenance and/or mitigation systems such as external insulation, depressuring systems, isolation of leaks,
equipment and/or flange orientation and minimization and emergency response. On the other hands, unlike
poolfire, a jetfire can, in essence, be “turned off” through isolation and depressurization of the jet fire source.
Moreover, multiple studies show that in many cases, the installation of a PRV offers little or no protection
therefore it provides an unfounded sense of security. Often and in many cases the vessel wall is weakened
by high temperatures, before the PRV relieving pressure is reached. Thus, a transient thermomechanical
response analysis has been carried out to accurately determine vessel rupture time. In general, it is
demonstrated worldwide that only vessels with relatively thick walls may get a benefit from the presence of
a PRV, while for most cases no appreciable increase in the vessel survival time beyond the onset of relief is
observed.

Therefore, as mentioned before, we recommend that extreme caution should be taken, if and when
designing relief systems for gas-filled vessels, and we propose the following recommendations:

e Never base relief valve sizing for gas-filled vessels on APl 521 equations—except maybe for early
phase studies. For detailed design and actual installation purposes, always base relief valve sizing
on dynamic simulations with rigorous modelling of the heat transfer process in order to avoid grossly
oversized PRVs

e Carefully consider if the vessel survival time actually benefits from an installed PRV by performing
thermomechanical calculations of the vessel rupture time and taking the chosen material properties
into account

e Ifthe vessel rupture time is not significantly prolonged by the presence of a PRV, consider alternative
means for protecting the vessel, such as e.g., insulation, fireproofing or even better, blowdown
activated by fusible plugs or equivalent detection, deluge systems.

In case of protection against jet fire, never rely on a PRV; always consider alternative means of protection
even if in conjunction with PRV (Ref. [14]). In particular for this project a blowdown system has been foreseen
as an alternative means of protection against jet fire attack; however, additional protection (i.e.: fireproofing
on vessel saddles) can be provided to furtherly reduce the risk of collapse.

3.2.1.1.1  Fire Heat Flux Modelling
The net heat flux (global) is calculated based on the Stefan-Boltzmann fire equation, being more appropriate
to mimicking the jet-fire attack. The general formula is as follows:

Qfire = A5+ 0 - (E_Jr_T}‘ — € T:‘) + hy (Tf — T)

Where:

e Qg heat absorbed by a segment (W/ m?)

e ¢ Stefan-Boltzmann constant, 5.67 x 1078 (W/m2 K%)
Ty: flame temperature (K)

TH

hy: flame convective heat transfer coefficient (W/m? K)

bt ambient temperature (K)

as: surface absorptivity
€;: surface emissivity

&r: flame emissivity

T.: segment temperature (K) (time dependent)

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

Ref. Doc. K559-2254-SE-REP-015

Item No. 21

Cause: Back pressure due to depressurisation blowdown

Consequence: Potential for other users of hydrogen vent header to be unable to access vent due to
back pressure.

Safeguards:

Actions: Carry out flare network back pressure analysis when detailed information is available

in order to ensure all users can access hydrogen vent when required.

Assigned Respondent (By)

ROSETTI Process Engineer

RESPONSE

Flare network back pressure analysis has been carried out.
[The maximum back pressure that can be reached during the worst scenario is 1.27 barg. For
reference see “Attachment 1 - FEED HAZOP action n21”, which is part of the “Relief, Vent]
and Blowdown Report”. This value is well below all the pressure sources of the systems to
be depressurized. Therefore, all users can access hydrogen vent when required.
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maintenance and/or mitigation systems such as external insulation, depressuring systems, isolation of leaks,
equipment and/or flange orientation and minimization and emergency response. On the other hands, unlike
poolfire, a jetfire can, in essence, be “turned off” through isolation and depressurization of the jet fire source.
Moreover, multiple studies show that in many cases, the installation of a PRV offers little or no protection
therefore it provides an unfounded sense of security. Often and in many cases the vessel wall is weakened
by high temperatures, before the PRV relieving pressure is reached. Thus, a transient thermomechanical
response analysis has been carried out to accurately determine vessel rupture time. In general, it is
demonstrated worldwide that only vessels with relatively thick walls may get a benefit from the presence of
a PRV, while for most cases no appreciable increase in the vessel survival time beyond the onset of relief is
observed.

Therefore, as mentioned before, we recommend that extreme caution should be taken, if and when
designing relief systems for gas-filled vessels, and we propose the following recommendations:

e Never base relief valve sizing for gas-filled vessels on APl 521 equations—except maybe for early
phase studies. For detailed design and actual installation purposes, always base relief valve sizing
on dynamic simulations with rigorous modelling of the heat transfer process in order to avoid grossly
oversized PRVs

e Carefully consider if the vessel survival time actually benefits from an installed PRV by performing
thermomechanical calculations of the vessel rupture time and taking the chosen material properties
into account

e Ifthe vessel rupture time is not significantly prolonged by the presence of a PRV, consider alternative
means for protecting the vessel, such as e.g., insulation, fireproofing or even better, blowdown
activated by fusible plugs or equivalent detection, deluge systems.

In case of protection against jet fire, never rely on a PRV; always consider alternative means of protection
even if in conjunction with PRV (Ref. [14]). In particular for this project a blowdown system has been foreseen
as an alternative means of protection against jet fire attack; however, additional protection (i.e.: fireproofing
on vessel saddles) can be provided to furtherly reduce the risk of collapse.

3.2.1.1.1  Fire Heat Flux Modelling
The net heat flux (global) is calculated based on the Stefan-Boltzmann fire equation, being more appropriate
to mimicking the jet-fire attack. The general formula is as follows:

Qfire = A5+ 0 - (E_Jr_T}‘ — € T:‘) + hy (Tf — T)

Where:

e Qg heat absorbed by a segment (W/ m?)

e ¢ Stefan-Boltzmann constant, 5.67 x 1078 (W/m2 K%)
Ty: flame temperature (K)

TH

hy: flame convective heat transfer coefficient (W/m? K)

bt ambient temperature (K)

as: surface absorptivity
€;: surface emissivity

&r: flame emissivity

T.: segment temperature (K) (time dependent)
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@ BLPH SHEAMS SIGNATURE FORM

Action Title: HAZOP Study Actions
Ref. Doc. K559-2254-SE-REP-015
Item No. 22
Cause: Restart of individual package/component after maintenance.
Consequence: Potential for Air within hydrogen vent header & start- up, leading to possible
hydrogen air mix & potential explosion & risk to personnel & asset.
Safeguards:
Actions: Review means of sweeping residual air within hydrogen vent header prior to
reintroduction of item/package that will shut down for maintenance.
Assigned Respondent (By) ROSETTI Process Engineer
RESPONSE Sweeping of residual air within hydrogen vent header prior to reintroduction of
item/package (that will shut down for maintenance) has been provided. The
sweeping of residual air will be performed by means of nitrogen, that will be taken
from the Nitrogen Package (A-64000). For reference see PID “123A90-DDL-PR-PID-
80027 _01", attachment 1. The sweeping of the residual air will be performed
through the H2 Storage Vessels (where a permanent nitrogen connection is
provided). The inventory, which could contain residual air, will be then vented up
to the exit of the H2 vent Q-43004.
Attachments:
Issue Date 28-02-2024
Approvals / Endorsements
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Action Title: HAZOP Study Actions

Ref. Doc. K559-2254-SE-REP-015

Item No. 23

Cause: P-50001A failure

Consequence: Loss of flow towards sea water coarse filter, also to electro chlorination package,

leading to loss of production of hypochlorite. Loss of sea water flow to ultra-
filtration unit, filtered sea water tank, desalination unit, leading to unknown
consequences to desalination unit.

Safeguards: Low' Pressure alarm on discharge of P- 50001A.

'Low level' alarm on filtered sea water tank, T- 50006.
'LL' trip on filtered sea water tank, T- 50006.

Standby pump P-50001B

Actions: Consider loss of flow of sea water in desalination unit HAZOP Package.
Assigned Respondent (By) Rosetti Mechanical
RESPONSE

Case of loss flow of sea water have been assessed during the
HAZOP sessions. See attachment
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Document Title: HAZOP Report Date: 10/07/2024

Rev: 02

Node: 4. Hydrogen Vent System

fr— SIF 3 Barriers

Deviation Consequence Summation - Recommendation Responsibility ALARP Determination

Register Threat Barrier Tag Barrier Description

4.17. Catalysts 4.17.1. No credible causes

4.18. Utilities 4.18.1. Loss of Power 4.18.1.1. Loss of heat tracing to instrumentation and seal pot.|
See4.8.1and 4.11.1:

Cause: 4.11.1
Cause: 4.8.1

4.18.2. Loss of Nitrogen Supply |4.18.2.1. See No flow from N2 system 4.1.11:

Cause: 4.1.11
4.18.3. Loss of Instrument Air  |4.18.3.1. 43LV001 moves to air fail position. 42. Make air fail position of 43LV001 fail closed and type 6 (critical). Rosetti Process
4.19. Corrosion/Er4.19.1. No additional causes.
osion
4.20. Other 4.20.1. Lute provision on base 0f|4.20.1.1. Refer to Recommendation. 28. Review the requirement for a Lute within the Elogen Package H2|Crosswind
stack  within  Rosettil vent system as the package vent discharge is via a knockout pot
Package V43001 within the Rosetti scope. If Elogen Lute not required|

consider removal of the Elogen package Lute.

Node: 5. Seawater and Treated Water Systems

Haard SIF Barriers
Deviation Consequence . Summation - Recommendation Responsibility ALARP Determination
Register . . i
Threat Barrier Tag Barrier Description
5.1. Flow No/Less [5.1.1. Blocked Caisson B-50013A/5.1.1.1. Unable to pull seawater into system and damage toAsset A 1 C 50-XA001 Trip/Fault alarm on pump P-50001A
(Marine debris or marine pump P-50001A or Caisson. Damage to
life) Pump(s) Spare Seawater Pump 2 x 100% capacity with automatic changeover.

5.1.1.2. No flow into seawater treatment system.

5.1.2. P-50001A pump tripped  [5.1.2.1. No flow into coarse filter package A-50003 resulting in 50-XA001 Trip/Fault alarm on pump P-50001A 43. Update the control narrative to identify alternate seawater lift Rosetti Instrumentation
Consequence: 5.1.3.2 failure of backwash cycle, operational issue requiring pump auto-start on 50-PI001/002 low pressure alarm or 50-
q : 5.1.3. - i N
additional ~ backwash ~ cycles. No  hazardous 50-P1001 Low Pressure alarm in discharge of P-50001A XA001/003 trip/fault alarm.
Conseguence: 5.18.1.1 consequences.
5.1.2.2. No flow into T-50006 treated seawater tank leading to 50-XA001 / 50-XA003 Trip/Fault alarm on pump P-50001A/B
potential low level in tank resulting in loss of flow to|
desalinaton  unit  A-50007. No  hazardous| 50-P1001 Low Pressure alarm in discharge of P-50001A
consequences.
50-L1020L Low level alarm on T-50006
50-L1020LL Low low level trip on T-50006. Trips P-50002A/B and P-
50003A/B
5.1.3. 50-XV001 fails closed /5.1.3.1. Block discharged of P-50001A leading to potential Asset A 1 C 50-P1001 High Pressure alarm in discharge of P-50001A
BLPH-MV-043 damage to pump. Damage to
inadvertently closed Pump(s) 50-PSV006 Relief valve on discharge of P-50001A

5.1.3.2. Loss of forward flow. See
Cause: 5.1.2

5.1.4. 50-XV004 fails closed on/5.1.4.1. Loss of biocide dosed water to P-50001B leading to

return line on offline Pump| potential for bacterial growth and clogging of seawater|
/ BLPH-MV-050| system, operational issue. No
inadvertently closed consequences.
5.1.5. Inadvertent closure of MV-5.1.5.1. Potential deadheading of pumps P-50001A/B andAsset A 1 B | 1B 50-PSVO11 Design for blocked outlet, set point 6 barg
500 exceeding DP of pipework with LOC of sea water. Damage to
Electrical
Equipment 50-P1020L Low pressure alarm upstream of A-50003
Potential flooding of WTP container. Damage to
electrical equipment within container. Asset damage. 50-F1020L Low flow alarm upstream of S-50001
Consequen .1

A 1 C . 50-P1020L Low pressure alarm upstream of A-50003

This document undergoes an issuance cycle within EDMS Fusionlive". Its distribution is electronically controlled. Once printed shall be considered as “NOT CONTROLLED" copy.
File: 123A90-DDL-SAF-RE-30006 rev 02
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5.1.5.2. No flow to tank T-50006 potential low level in tank.Asset 50-F1020L Low flow alarm upstream of S-50001
Potential dry running of P-50002A/B resulting inDamage to|
damage to pump and asset damage to pump. Pump (s) 50-L1020L Low level alarm on T-50006
Consequence: 5.1.6.1 50-L1020LL Low low level trip on T-50006. Trips P-50002A/8 and P-
50003A/B

Consequence: 5.2.3.1
Consequence: 5.2.4.1

5.1.5.3. No flow to tank T-50006 potential low level in tank.Asset A 1 C 50-P1020L Low pressure alarm upstream of A-50003
Potential dry running of P-50003A/B resulting inDamage to|
damage to pump and asset damage to pump. Pump (s) 50-F1020L Low flow alarm upstream of S-50001
Consequence: 5.1.6.1 50-L1020L Low level alarm on T-50006
Consequence: 5.2.3.1
50-LI1020LL. Low low level trip on T-50006. Trips P-50002A/B and P-
Consequence: 5.2.4.1 50003A/B
5.1.5.4. No flow through H-50001. Potential overheating of PVCAsset A 1 C 50-P1020L Low pressure alarm upstream of A-50003
pipework (DT 60 degC) with damage to pipework and/damage
interuption of operation. 50-F1020L Low flow alarm upstream of S-50001
Consequence: 5.1.6.1 50-TAAH20 High temperature trip (110 degC) of H-50001. Trip
Consequence: 5.2.3 setting is internal to heater and appropriate for heater|

\design temperature.
Consequence: 5.2.4.1

5.1.5.5. Continued dosage of biocide into stagnant system,
potential overdose of biocide to downstream system.|
No significant hazard as biocide is removed by reverse,
osmosis unit.

5.1.6. Closure of 50-XV020 out of|5.1.6.1. See

sequence Consequen: .2
C e: 5.1.7.
51.7.1 o 5151
C e
5.1.8.1 o 5153
C e: 5.1.9.
bl & 5.1.54
C e: 5.1.10.1
. 5.1.6.2. Potential reverse flow of sea water to biocide dosing. Ethylene E 3 B NRV-504 NRV in WTP inlet line
Conseouence; 5.1.11.1 Potential over flow of concentrated biocide into waste|Glycol
Consequence: 5.1.12.1 water tank. Potential over flow of waste water tank T INVR-606 / NRV-612 NRV in P-50007A/B discharge
55001 to sea, potential environmental incident.
Consequence: 5.1.13.1 55-LI001H High level alarm on T-55001
q : 5.18.3.
Consequence: 5.18.3.2 50-F1020L Low flow alarm upstream of S-50001
5.1.7. High DP on coarse filter A-5.1.7.1. See
5000.‘? Failure to initiate| Cause: 5.1.6
cleaning sequence. PDI ——
failed.
5.1.8. No flow when required|5.1.8.1. Failure in cleaning sequence with build up of solids in 50-XAA50003 (General alarm from A-50003 package
through coarse filter drain coarse filter. See
valve Cause: 5.1.6
5.1.9. Inadvertent closure of MV-5.1.9.1. See
506 Cause: 5.1.6
5.1.10. Internal valve closure5.1.10.1. See
within S-50001. Potential
G : 5.1.6
failure 50-PDI023 ause
5.1.10.2. Potential reverse flow through P-50002A/B into T- INRV-512 / NRV-515 / NRV-|NRV on P-50002A/B discharge
50006 bypassing sand filter S-50001. High load on| 518
cartdrige filters S-50002A/B and S-50003A/B reducing
lifetime. Operati issue i 50-PDI024H / 50-PDI029H High DP across S-50002A/B and S-50003A/B
requring early replacement of cartdridge filters.
50-XAS-50001 \General alarm from S-50001 package
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5.1.11. No flow when required|5.1.11.1. Failure in backwash operation with build up of solids| 50-PDI023H High DP across S-50001 unit
through sand filter drain in sand filter. See
valve. Valve not shown on Cause: 5.1.6
PRID I
5.1.11.2. Deadheading of P-50002A/B. Potential damage toAsset C 50-F1020L Low flow alarm upstream of S-50001
pumps and asset damage. Damage to
Pump (s) 50-XAS-50001 (General alarm from S-50001 package
50-PDI023H High DP across $-50001 unit
5.1.12. High DP on sand filter S-[5.1.12.1. Failure in backwash operation with build up of solids| 50-F1020L Low flow alarm upstream of S-50001
50001. Failure of 50- in sand filter. See
PDI023 to initiate back| . 50-L1020L Low level alarm on T-50006
wash sequence Cousero16
50-L1020LL. Low low level trip on T-50006. Trips P-50002A/B and P-
50003A/B
5.1.13. Inadvertent closure of|5.1.13.1. Loss of forward flow through sand filter. See 50-F1020L Low flow alarm upstream of S-50001
MV-509 Couse: 5.1.6
Lause:i ol 50-L1020L Low level alarm on T-50006
50-LI1020LL. Low low level trip on T-50006. Trips P-50002A/B and P-
50003A/B
5.1.14. Inadvertent closure of{5.1.14.1. Failure in backwash operation with build up of solids| 50-F1020L Low flow alarm upstream of S-50001
MV-514 on backwash loop)| in sand filter and eventual blockage of sand filters.
Operational issue P-50002A/B Installed spare
5.1.14.2. Loss of NPSH to pumps P-50002A/B resulting inAsset C 50-F1020L Low flow alarm upstream of S-50001
caviation and damage to pumps Damage to
Pump (s)
5.1.15. P-50002A stopped 5.1.15.1. Failure in backwash operation with build up of solids 50-F1020L Low flow alarm upstream of S-50001
in sand filter and eventual blockage of sand filters.
Operational issue P-50002A/B Installed spare
5.1.16. Inadvertent closure of|5.1.16.1. Failure in backwash operation with build up of solids| 50-F1020L Low flow alarm upstream of S-50001
MV-516 on backwash loop)| in sand filter and eventual blockage of sand filters.
Operational issue P-50002A/B Installed spare
5.1.16.2. Deadheading of pumps P-50002A/B resulting in/Asset C 50-F1020L Low flow alarm upstream of S-50001
damage. Damage to
Pump (s)
5.1.17. Inadvertent closure of|5.1.17.1. Failure in backwash operation with build up of solids| 50-F1020L Low flow alarm upstream of S-50001
MV-xxx on backwash loop| in sand filter and eventual blockage of sand filters.
Operational issue
5.1.17.2. Deadheading of pumps P-50002A&B resulting inAsset C 50-F1020L Low flow alarm upstream of S-50001
damage. Damage to
Pump (s)
5.1.18. 50-XV021 closed failure in|5.1.18.1. High level in T-50006 potential overflow of tank to sea 50-L1020H High level alarm on T-50006
filter change over| water caisson. No hazardous consequences.
operation
5.1.18.2. Dry running of pumps P-50003A/B and loss of flow toAsset c 50-PI025L / 50-P1027L Low pressure alarm at discharge of P-50003A/B 49. 50-LI020LL should trip P-50004A/B on LL level in T-50006 toPSC
P-50004A/B. Damage to pumps P-50003A/B and P-Damage to prevent pump damage
50004A/B. Pump (s) 50-F1022L / 50-F1023L Low flow alarm at discharge of P-50003A/B
5.1.18.3. Loss of pressure to RO units A-50007A/B. No 50-PICO30L / 50-PIC032L |Low pressure on discharge of P-50004A/B
hazardous consequences.
5.1.18.4. Loss of flow into T-50008. Loss of level in T-50008. 50-L1021L Low level alarm on T-50008
Operational issue.
50-L1021LL. Low low level trip on T-50008. Trips P-50009A/B and P-
50003A/B when in flushing mode.
5.1.19. P-50003A stopped 5.1.19.1. High level in T-50006 potential overflow of tank to sea 50-LI020H High level alarm on T-50006
water caisson. No hazardous consequences.
C . 50-P1025L / 50-P1027L Low pressure alarm at discharge of P-50003A/B PSC
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5.1.19.2. Loss of pressure at inlet to P-50004A/B. Loss of Asset 50-F1022L / 50-F1023L Low flow alarm at discharge of P-50003A/B 49. 50-LI020LL should trip P-50004A/B on LL level in T-50006 to|
forward flow through cartdrige filters. Asset damageDamage to prevent pump damage
to pumps and pipework. Pump (s) 50-PICO30L / 50-PICO32L |Low pressure alarm at discharge of P-50004A/B
5.1.19.3. Loss of pressure to RO units A-50007A/B. No 50-PICO30L / 50-PIC032L |Low pressure on discharge of P-50004A/B
hazardous consequences.
5.1.19.4. Loss of flow into T-50008. Loss of level in T-50008. 50-L1021L Low level alarm on T-50008
Operational issue.
50-LI021LL Low low level trip on T-50008. Trips P-50009A/B and P-
50003A/B when in flushing mode.
5.1.20. MV-527 inadvertently|5.1.20.1. Blocked discharge of P-50003A. Deadhead pressure of|Asset C 50-P1025L / 50-P1027L Low pressure alarm at discharge of P-50003A/B
closed pump less than DP of pipework. No LOC. PotentialDamage to
50-F1022L / 50-F1023L Low flow alarm at discharge of P-50003A/B
Consequence: 5.1.21.1 damage to pump. Pump (s) / ge Al
5.1.20.2. Loss of pressure at inlet to P-50004A/B. Loss ofiAsset C 50-P1025L / 50-P1027L Low pressure alarm at discharge of P-50003A/B 49. 50-LI020LL should trip P-50004A/B on LL level in T-50006 toPSC
forward flow through cartdrige filters. Asset damageDamage to prevent pump damage
to pumps and pipework. Pump (s) 50-F1022L / 50-F1023L Low flow alarm at discharge of P-50003A/B
50-PICO30L / 50-PIC0O32L |Low pressure alarm at discharge of P-50004A/B
5.1.20.3. Loss of pressure to RO units A-50007A/B. No 50-PICO30L / 50-PIC032L |Low pressure on discharge of P-50004A/B
hazardous consequences.
5.1.20.4. Loss of flow into T-50008. Loss of level in T-50008. 50-L1021L Low level alarm on T-50008
Operational issue.
50-LI021LL Low low level trip on T-50008. Trips P-50009A/B and P-
50003A/B when in flushing mode.
5.1.21. S-50002A / S-50003A/5.1.21.1. Reduced flow to RO cells. Similar but less impact. See 50-PDI024H / 50-PDI029H High DP across S-50002A/B and S-50003A/B
fouled Cause: 5.1.20
5.1.22. MV-531 inadvertently|5.1.22.1. Blocked discharge of P-50003A. Deadhead pressure of|Asset C 50-F1022L / 50-F1023L Low flow alarm at discharge of P-50003A/B
closed pump less than DP of pipework. No LOC. PotentialDamage to
damage to pump. Pump (s)
5.1.22.2. Loss of pressure at inlet to P-50004A/B. Loss ofiAsset C 50-F1022L / 50-F1023L Low flow alarm at discharge of P-50003A/B 49. 50-LI020LL should trip P-50004A/B on LL level in T-50006 toPSC
forward flow through cartdrige filters. Asset damageDamage to prevent pump damage
to pumps and pipework. Pump (s) 50-PICO30L / 50-PIC0O32L |Low pressure alarm at discharge of P-50004A/B
5.1.22.3. Loss of pressure to RO units A-50007A/B. No 50-PICO30L / 50-PIC032L |Low pressure on discharge of P-50004A/B
hazardous consequences.
5.1.22.4. Loss of flow into T-50008. Loss of level in T-50008. 50-L1021L Low level alarm on T-50008
Operational issue.
50-LI1021LL Low low level trip on T-50008. Trips P-50009A/B and P-
50003A/B when in flushing mode.
5.1.23. P-50004A stopped 5.1.23.1. Loss of inlet pressure to RO cells and loss of forward 50-F1022L / 50-F1023L Low flow alarm at discharge of P-50003A/B
flow to T-50008. Operational issue. Forward flow|
continues through flushing valve and concentrate line.| 50-PICO30L / 50-PIC0O32L |Low pressure alarm at discharge of P-50004A/B
Water discharge to sea water caisson.
50-F1024L Low discharge flow from RO cells.
5.1.24. A-50007A fouled 5.1.24.1. Potential over pressure of RO cells with LOC from RO/Asset B | 1B 50-PIC030 Discharge pressure control of P-50004A
cells or inlet pipework into WTP container. AssetDamage to
damage. Electrical 50-PSV035 Pressure relief valve on P50004A. Designed for full flow|
Equipment relief
5.1.25. MV-xxx inadvertently|5.1.25.1. Potential over pressure of RO cells discharge with LOC/Asset B | 1B 50-PSV036 Pressure relief valve designed for full flow relief
closed from PU pipework into WTP container. Asset damage. Damage to idownstream of A-50007A
C Electrical
Lonsequence: >.1.26.1 .
At 50-F1024L Low discharge flow from RO cells.
5.1.26. 50-XV025 closed 5.1.26.1. See
Cause: 5.1.25
5.1.27. 50-XV026 fails to open|5.1.27.1. Potential off spec water fed to Elogen wate 48. Review the effect of out of spec water fed to Elogen RO cells|Rosetti Process Y
when required. Failure of treatment. Potential fouling of Elogen RO cells and| based on a temperature at the PSC RO cells of 40 degC with the{Crosswind / PSC / Elogen
chloride concentration based on this temperature. Identify in the|
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conductivity control 50~ loss of purified water to electrolysis unit. Operational Elogen HAZOP if it is credible that chloride is fed through to the|
AI024 issue. electrolysis cells or if this is only an operational impact on RO cell
performance (current assumption). If there is adverse impact on|
the cells, review if LOPA is required for this failure in the Rosetti
HAZOP.
5.1.28. 50-XV027 closed whilst5.1.28.1. Low flushing flow through RO cells. Potential 50-F1022L / 50-F1023L Low flow alarm at discharge of P-50003A/B
flushing degradation of RO cells due to poor flushing.
Operational issue. Forward flow continues through
flushing valve and concentrate line. Water discharge|
to sea water caisson.
5.1.29. MV-550 incorrectly set  |5.1.29.1. Potential over pressure of RO cells with LOC from RO|/Asset B | 1B 50-PIC030 Discharge pressure control of P-50004A
cells or inlet pipework into WTP container. AssetDamage to
damage. Electrical 50-PSV035 Pressure relief valve on P50004A. Designed for full flow|
Equipment relief
5.1.30. MV-561 inadvertently5.1.30.1. Blocked inlet to P-50009A/B loss of NPSH to pumps Asset C 50-P1047L Low pressure alarm at discharge of P-50009A/B
closed and cavitation with potential for pump damage. Damage to
Pump (s) 50-F1028L Low flow alarm on outlet of WTP unit
5.1.30.2. Loss of forward flow to electrolysis unit. Operational 50-F1028L Low flow alarm on outlet of WTP unit
issue. No hazardous consequence.
5.1.30.3. Potential overflow of T-50008 with overflow of fresh 50-L1021H High level alarm on T-50008
water to brine caisson. No hazardous consequences.
5.1.31. P-50009A/B not running |5.1.31.1. Loss of forward flow to electrolysis unit. Operational| 50-F1026L Low flow alarm on outlet of WTP unit
issue. No hazardous consequence.
5.1.31.2. Potential overflow of T-50008 with overflow of fresh) 50-L1021H High level alarm on T-50008
water to brine caisson. No hazardous consequences.
5.1.31.3. Potential reverse flow from electrolysis unit. Potential INRV-562 / NRV-565 Non return valves on discharge of P-50009A/B
overflow of T-50008 with overflow of fresh water to
brine caisson. No hazardous consequences.
5.1.31.4. Potential overdose of caustic into fresh water system PP-50005A/B stopped Interlock of pump running signal with caustic dosing
due to distance between dosing point and PH analysis| pump P-50005A/B
5.1.32. MV-563 / MV-566/5.1.32.1. Deadheading of P-50009A/B (7barg) potential Asset C 50-F1026L Low flow alarm on outlet of WTP unit 52. Determine how overpressure of fresh water system can bePSC
inadvertently closed overpressure of pump discharge pipe work (DPDamage to prevented should P-50009A/B be isolated on the downstream
6barg). Pump damage and potential LOC of freshPump (s) side as deadhead pressure of these pumps is 7barg and the|
water within WTP container. design pressure of downstream system is 6barg.
5.1.32.2. Potential overflow of T-50008 with overflow of fresh) 50-L1021H High level alarm on T-50008
water to brine caisson. No hazardous consequences.
5.1.32.3. Loss of forward flow to electrolysis unit. Operational 50-F1026L Low flow alarm on outlet of WTP unit
issue. No hazardous consequence.
5.1.32.4. Potential overdose of caustic into fresh water system None available Interlock of pump running signal with caustic dosing
due to distance between dosing point and PH analysis| pump P-50005A/B not a safeguard as pump is still
running
5.1.33. S-50004 clogging not|
considered credible
5.1.34. MV-569 inadvertently5.1.34.1. Deadheading of P-50009A/B (7barg) potential Asset C 50-F1026L Low flow alarm on outlet of WTP unit 52. Determine how overpressure of fresh water system can bePSC
closed overpressure of pump discharge pipe work (DPDamage to prevented should P-50009A/B be isolated on the downstream
Consequenc 1 6barg). Pump damage and potential LOC of freshPump (s) 50-P1046H High pressure alarm on inlet to 5-50004 side as deadhead pressure of these pumps is 7barg and the|
water within WTP container. design pressure of downstream system is 6barg.
c
5.1.34.2. Potential overflow of T-50008 with overflow of fresh| 50-L1021H High level alarm on T-50008
water to brine caisson. No hazardous consequences.
5.1.34.3. Loss of forward flow to electrolysis unit. Operational| 50-F1026L Low flow alarm on outlet of WTP unit
issue. No hazardous consequence.
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5.1.34.4. Potential overdose of caustic into fresh water systemAsset A 1 B | 1B None available Interlock of pump running signal with caustic dosing
due to distance between dosing point and PH analysis. Damage to pump P-50005A/B not a safeguard as pump is still
Potential overpressure of system due to pressure of Electrical running
caustic dosing pump P-50005A/B. Potential LOC of Equipment
fresh water / caustic (2% concentration) within WTP| 50-PI046H High pressure alarm on inlet to S-50004
container.
Multi-function valveMulti-function valve (also acting as relief valve)
of P-50005A, of P-50005A/B
5.1.35. 50-XV031 closed 5.1.35.1. See
Cause: 5.1.34
5.1.36. BLPH-MV-001 5.1.36.1. See
inadvertently closed Cause: 5.1.34
5.2. Flow More [5.2.1. P-50009A & B both5.2.1.1. Potential overfill of Elogen WTP-300 and furthel 54. Ensure logic for control of P-50009A/B prevents simultaneous Rosetti Process
operating consequences to be determined in WTP HAZOP. running A & B pumps.
5.2.1.2. Off spec purified water to Electrolyser leading to See Elogen Package for barriers against off spec water,
permanent damage of Electrolyser stacks. See Elogen from WTP.
HAZOP 1.13.
5.2.2. P-50001A & B both/5.2.2.1. High flowrate into T-50006 leading to potential overfill 50-LICO06A/B High level alarm on filtered sea water tank.
operating of T-50006 Filtered seawater tank and sending filtered
chlorinated water overboard. Operational issue, no
hazardous consequences.
5.2.2.2. Review within Seawater Coarse Filter package HAZOP
A-50003 the consequences of high flow through the
package when package is in operation.
5.2.2.3. Review within Electro-Chlorination package HAZOP A-
50002 the consequences of high flow through the
package when package is in operation.
5.2.2.4. Review within Ultra Filtration package HAZOP A50005
the consequences of high flow through the package|
when package is in operation.
5.2.3. Flow when not required|5.2.3.1. Loss of forward flow to T-50006. See
through coarse filter drain Consequence: 5.1.5.2
valve onsequence: o.L.2.2
Consequence: 5.1.5.3
Consequence: 5.1.5.4
5.2.3.2. Lift pump flow directed to water drain (brine discharge
caisson). No significant hazard consequences
5.2.4. Flow when not required|5.2.4.1. Loss of forward flow to T-50006. See
through sand filter drain| Conseauence: 5.1.5.2
valve Lonsequencei o.La.2
Consequence: 5.1.5.3
Consequence: 5.1.5.4
5.2.4.2. Lift pump flow directed to water drain (brine discharge
caisson). No significant hazard consequences
5.2.5. P-50002A/B running when|5.2.5.1. Deadheading of pumps P-50002A&B resulting inAsset A 1 C None Identified
not required (not on damage. Dead head pressure of pumps is less thanDamage to
backwash sequence). pressure in main flow line from sea water lift pumps  [Pump (s)
Failure of back wash
sequence
5.2.6. P-50002A&B running when|5.2.6.1. Higher flow through sand filters. No hazardous| 50-F1020H High flow alarm upstream of sand filter
on backwash sequence consequences
5.2.7. RO stream A and B botl
running. Not considered|
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credible as this would
require local override

5.2.8. 50-PIC030 failure running|5.2.8.1. Potential over pressure of RO cells with LOC from RO|Asset A 1 B |1B 50-PSV035 Pressure relief valve on P5S0004A. Designed for full flow|
P-50004A  faster  than cells or inlet pipe work into WTP container. AssetDamage to relief
required damage. Electrical
Equipment
5.2.9. MV-550 incorrectly set 5.2.9.1. More flow than required through MV-550. Operational 50-F1024L Low flow alarm at RO discharge

issue. Low forward flow continues through flushing
valve and concentrate line. Water discharge to sea
water caisson.

5.2.10. P-50009A&B running 5.2.10.1. Loss of level in T-50008 with eventual dry running of Asset A 1 C 50-L1021L Low level alarm on T-50008 49. 50-LI020LL should trip P-50004A/B on LL level in T-50006 toPSC
pumps P-50009A/B and loss of flow to electrolysisDamage to prevent pump damage
unit. Damage to pumps P-50009A/B. Pump (s) 50-L1021LL Low low level trip on T-50008. Trips P-50009A/B
5.3. Flow 5.3.1. 50-XV002 Driven open on5.3.1.1. Restricted orifice behind valve will minimise flow no|
Misdirected pump discharge significant consequences.
5.3.2. 50-XV003 Driven open on|5.3.2.1. Reduced forward flow with water recycled to offline| BLPH-NRV-008 INRV restricts reverse flow.
offline pump discharge caisson.  Operational  issue, no  hazardous
consequences.
5.3.3. 50-SV020 open during|5.3.3.1. Wash water directed to sea via lift pump caissons. Asset A 1 C 50-F1020L Low flow alarm upstream of S-50001
backwash sequence Emptying of tank T-50006. Potential dry running of P-Damage to|
50003A/B resulting in damage to pump and assetPump (s) 50-L1020L Low level alarm on T-50006
damage to pump.
50-L1020LL Low low level trip on T-50006. Trips P-50002A/B and P-
50003A/B
50-XZAL020 Loss of closed signal from limit switch
5.3.4. 50-XV022 open when not5.3.4.1. No significant consequences, insufficient pressure to|
required on offline train forward flow of sea water to RO cell. No hazardous
consequences. Offline train will be full of (flushing)
water.
5.3.5. 50-XV026 open when not|5.3.5.1. Reduced flow to T-50008 with water directed to brine|
required caisson. No hazardous consequences.
5.3.5.2. Potential to drain T-50008 and run pumps P-50009A/B/Asset A 1 C 50-L1021L Low level alarm on T-50008
dry resulting in pump damage. Damage to
Pump (s) 50-L1021LL. Low low level trip on T-50008. Trips P-50009A/B and P-
50003A/B when in flushing mode.
5.3.6. 50-XV027 opening when|5.3.6.1. Reduced pressure within RO cells and reduced fresh 50-PICO30L Low discharge pressure on discharge P-50004A 50. Ensure that where multiple trains are implemented within the/Rosetti / CRW
not on flushing cycle water production. Water directed towards brine WTP package remote changeover between trains is available to
caisson. No hazardous consequences. 50-F1024L Low fresh water flow to T-50008 onshore operators on request.
50-XZL027 Loss of closed signal from limit switch
5.3.6.2. Potential to drain T-50008 and run pumps P-50009A/B/Asset A 1 C 50-L1021L Low level alarm on T-50008
dry resulting in pump damage. Damage to
Pump (s) 50-LI1021LL Low low level trip on T-50008. Trips P-50009A/B and P-
50003A/B when in flushing mode.
5.3.7. 50-XV023 flushing valve[5.3.7.1. Linking of T-50006 and T-50008 with potential of Asset A 1 C 50-A1026H High total hardness alarm 51. Add an NRV in the flushing water line between T-50008 and 50-PSC
open when not required contantamination of T-50008 with filtered sea water.damage XV023 / 50-XV024 to prevent reverse flow in the flushing line and
Filtered sea water fed forward to electrolysis unit with 50-AL026HH High high total hardness trip diverts RO cell output to potential contamination of T-50008 with filtered brine from T-
potential damage to RO unit in electrolysis package. brine caisson. Closing 50-XV031 and opening 50-XV032. 50006.
50-XZL023 Loss of closed signal from limit switch
5.3.8. 50-XV032 open when not|5.3.8.1. Purified water directed to brine caisson. No 50-XZL032 Loss of closed signal from limit switch
required. Potential failure| consequences. Loss of purified water to electrolysis|
of 50-A1026 / 50-A1027 unit.
5.3.9. Drain  valve S-50004|5.3.9.1. Purified water directed to brine caisson. No hazardous| 50-XAS50004 \General package alarm
package open when not consequences. Loss of purified water to electrolysis|
required unit.

This document undergoes an issuance cycle within EDMS Fusionlive". Its distribution is electronically controlled. Once printed shall be considered as “NOT CONTROLLED" copy.
File: 123A90-DDL-SAF-RE-30006 rev 02



BLPH SHEAMS SIGNATURE FORM

Action Title: HAZOP Study Actions
Ref. Doc. K559-2254-SE-REP-015
Item No. 24
Cause: P-50001A failure
Consequence: Loss of flow to UV water filter. Loss of flow to electrolyser, leading to unknown
consequences within electrolyser.
Potential backflow from electrochrlorification unit due to unknown cause.
Safeguards: Low Pressure alarm on discharge of P- 50009A.Low
level alarm on fresh water tank, T-50008. 'LL' trip on fresh water tank , T-50008.
Low Pressure alarm on outlet of P-50001A
Non return valve Downstream of P-50001A
Actions: Consider loss of fresh water to electro chlorination package and potential

backflow from electrochrlorification unit in package HAZOP.

Assigned Respondent (By)

ROSETTI Mechanical

RESPONSE

Electro chlorination have been replace with non oxidizing biocide unit. This
recommendations is superseded

Attachments:

Issue Date (dd/mm/yy)

Approvals / Endorsements

EPC Discipline Lead Sign

F.Mura s e
EPC HSE Lead Sign
C.Caracciolo cC
EPC Project Manager Sign
D. Lo Sterzo PR
Client Sign

0 Digteal

Q%— Paul van Rossum
Datum: 2024.09.03

16:18:27 +02'00'




a7

ELECTRO-CHLORINATOR

DOSING UNIT _
Detail below to the solution

123A90-DDL-MAC-TBE-50024_01.xisx

This document undergoes an issuance cycle within EDMS "Fusionlive”.

Its distribution is electronically controlled. Once printed shall be considered as “NOT CONTROLLED" copy
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T »
VENDOR IS ALLOWED TO INSERT ADDITIONAL ROWS HOLLANDSE KUST NOORD WIND PARK Project
CROSSWIND TO BETTER DETAIL THE DESCRIPTION OF SUPPLY, BY
USING RED COLORAND BOLD CHARACTER
Discipline: MEC _[System & Sub-sys/
Document Type: Equipment Type;/ Water T Packag Att to TBE 123A90-DDL-MAC-TBE-50024
Bidder: PSC
POS. DESCRIPTION uNIT REQUIREMENT Offér no. b
Revised offer: Rev.03
CLARIFIED WITHIN
1 Confirmed
Sea Waler form Coarse filter Confirmed
== ] 100 Lt tank (with mixer)
barg 8.5 Tank Material :PP or PE
*C 13+226 Tank des : Full liquid
Biocide pumps : dosing type, manual control
o b (10+100%)
mg/ VTA mp to sea water caisson
M VIA 2x100% to inlet of WT Package
barg Via o waste water tank
Sustabie for Sea Watsr
w VTA
VIPhHz VTA 0,37 kW- 400/3/50




BLPH SHEAMS SIGNATURE FORM

Action Title: HAZOP Study Actions

Ref. Doc. K559-2254-SE-REP-015

Item No. 25

Cause: Manual valve upstream of electro chlorination coarse package closed

Consequence: Long term issue due loss of hypochlorite dosing leading to fouling if left
undetected.

Safeguards:

Actions: Ensure electrochlorification package HAZOP reviews.

Assigned Respondent (By)

ROSETTI Mechanical

RESPONSE

Electrochlorination unit has been replace with non oxidizing biocide unit. This
recommendations is superseded.

Attachments:

Issue Date (dd/mm/yy)

Approvals / Endorsements

EPC Discipline Lead -~ _Sign
F.Mura prbeagn.

EPC HSE Lead Sign

C.Caracciolo cC

EPC Project Manager Sign

D.Lo Sterzo

Client Sign

Paul van Rossum
Datum:
2024.09.03
16:18:03 +02'00"
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VENDOR IS ALLOWED TO INSERT ADDITIONAL ROWS HOLLANDSE KUST NOORD WIND PARK Project
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Discipline: MEC _[System & Sub-sys/
Document Type: Equipment Type;/ Water T Packag Att to TBE 123A90-DDL-MAC-TBE-50024
Bidder: PSC
POS. DESCRIPTION uNIT REQUIREMENT Offér no. b
Revised offer: Rev.03
CLARIFIED WITHIN
1 Confirmed
Sea Waler form Coarse filter Confirmed
== ] 100 Lt tank (with mixer)
barg 8.5 Tank Material :PP or PE
*C 13+226 Tank des : Full liquid
Biocide pumps : dosing type, manual control
o b (10+100%)
mg/ VTA mp to sea water caisson
M VIA 2x100% to inlet of WT Package
barg Via o waste water tank
Sustabie for Sea Watsr
w VTA
VIPhHz VTA 0,37 kW- 400/3/50




BLPH SHEAMS SIGNATURE FORM

Action Title: HAZOP Study Actions

Ref. Doc. K559-2254-SE-REP-015

Item No. 26

Cause: Manual valve downstream of filtered sea water tank closed.

Consequence: LVA will be closed by control system, due to 'High level', leading to potential
damage of P- 50001A. Refer to 3.1.2.

Safeguards:

Actions: Ensure control system does not create hazard by deadheading P- 50001A/B.

Assigned Respondent (By)

Rosetti Instrumentation Engineer

RESPONSE
This action is superseeded by Hazop Review specifically dedicated to the Water
Treatmemt supplier (PSC)
Furthermore, in case of P 50001 A/B deadheading the components downstream the
pump are protected by a PSV n° 50-PSV-007 (set 7.6 bar). See evidence attached.
Attachments:

Issue Date (dd/mm/yy)

Approvals / Endorsements

EPC Discipline Lead Sign
F.MURA - MECHANICAL PSL J I N

EPC HSE Lead Sign

C.Caracciolo CC

EPC Project Manager Sign

D. Lo Sterzo ik 495

Client Sign

Digitaal

ondertekend door
Paul van Rossum
Datum:

2024.09.03
16:19:06 +02'00"




Serie: 3000W

PRESSURE RELIEF VALVE CALCULATION SHEET

LIQUIDS IN ABSENCE OF CAVITATION OR FLASHING
(According to EN ISO 4126-1)

ralTAl MILANO S.P.A.

Via Petrella, 21 - 20124 MILANO (ITALY)
Tel.: +39 02 29525941 - Fax: +39 02 29404417
email: tai@taimilano.it - web: www.taimilano.it

Document: 24/8637-001-FCA R02 [LIQ-C1]

Print date: 06/06/2024 08:46:45

Printed by: LVarisco

TAI Ref. Item Ref.
. 24/8637 001
- Customer Sheet No.
PCM EUROPE 10f1
Order No. dated
Re=B Qm Customer Ref. dated
— P4
u / Al GIAN-392481 29/03/2024
Tag
01
02
03
04
05
06
07
08
09
10
01 |MEDIUM | Sea Water 15| SPECIFIC VOLUME v 0.00097 [m3kg]
02 | COEFFICIENT B7 By - 16 |SPECIFIC GRAVITY (H20=1) G 1.03
03 | COEFFICIENT B8 Bg - 17 |KINEMATIC VISCOSITY v [ctsk]
04 | COEFFICIENT B9 Bg 0.05091 18 |DYNAMIC VISCOSITY n 0.9 [cpoise]
05 |COEFFICIENT B13 B3 - MASS FLOW RATE Q,,, 2575 [kg/h]
19 |REQUIRED
% 06 | COEFFICIENT B14 Big 3134 VOL. FLOW RATE Q,, 2.5 [m3/h]
g 07 | DISCHARGE COEFFICIENT K 0.87 20 |CALCULATED AREA(1) A 22.014 [mm?
g 08 |DE-RATING FACTOR Far 0.9 21|QTY. OF VALVES n 1
q 09 | OPERATING PRESSURE [bar g] 22 |SELECTED AREA A 78.5 [mm?]
10 |SET PRESSURE 7.6 [barg] 23 |REYNOLDS NUMBER Re 101204
11 |OVERPRESSURE 10 [%] 24 |[LOW TURB. CORR. FACTOR Fv' 1
12 |RELIEVING PRESSURE P4 8.36 [barg] 25|Fv' * n * AA (OK if >= 1) 3.566
13 |BACK PRESSURE P, 0 [barg] 26 |ORIFICE D
T4 293.2 [K] 27 |CAPACITY 8.915 [m3h]
14 | TEMPERATURE AT P1
t, 20.2 [°C] 28
(1) Fv assumed as equal to 1
i
~
o
=2
10
09
08
07
06
05
04
03 06/06/2024 Lv
02 17/04/2024 Lv
01 03/04/2024 LV First issue
COM
REV. DATE BY DESCRIPTION




[
ralTAI MILANO S.P.A. DIMENSIONAL OUTLINE DRAWING
Via Petrella, 21 - 20124 MILANO (ITALY) WITH MATERIAL LIST AND VALVE DATA

Tel.: +39 02 29525941 - Fax: +39 02 29404417
email: tai@taimilano.it - web: www.taimilano.it

Print date: 06/06/2024 08:46:45
Document: 24/8637-001-DAA R02

Printed by: LVarisco

TAI Ref. Item Ref. Quantity
Series Valve Size Sprin Accessories
' v ' pring ' 24/8637 001 2
3000W 3111W 1" X 2" S Customer Sheet No.
Cold differential PCM EUROPE 10f1
Orifice | Area Set pressure | Overpressure Total .
test pressure backpressure Order No dated
[mm?] [bar g] [bar g] [%] [bar g
Customer Ref. dated
D 78.5 7.6 7.6 10 0
S GIAN-392481 29/03/2024
< Superimposed Relieving Minimum Maximum Service Tag
uQ.l backpressure temperature temperature temperature 01
3 [bar g] [°C] [°C] [°C] G|L|S|M 02
N 0 20.2 29 100 X 03
Inlet connection 04
Code Size Class/PN Facing Finish 05
ASME 1" 150 RF 125 AARH 06
07
Outlet connection 08
Code Size Class/PN Facing Finish 09
ASME 2" 150 RF 125 AARH 10
- Our material class: L1/11/30 /X3 /X7 /X9 /X13
‘3 001 Body A352-LCC 020 Body studs A320-L7 HDG
;:l 002 Bonnet A352-LCC 021 Body nuts A194-7 HDG
E 005 Nozzle UNS S32760 /X3 Cap A352-LCC /X13
';: 006 Disc UNS N0O7718
= 007 Blowdown adjusting ring A351-CF8M
% 009 Guide bushing A351-CF8M
2 010 Spindle UNS N0O7718 IX7
g 014 Spring AISI 316
[N 017 Spring adj. screw UNS N07718 /X9
019 Set of gaskets PTFE
o
2
3
'Y
Q
Preliminary dimensions
Mass
(7} [mm]
E A B s H lkal
z 105 | 114 | 33 | 465 22
05
04
03 | 06/06/2024 LV
02 17/04/2024 LV
01 03/04/2024 LV First issue
COM
REV. DATE BY DESCRIPTION




BLPH

SHEAMS SIGNATURE FORM

Action No: 0026 Rev: 1
Action Title: |HAZOP Study Actions Date: 25/03/2023
Ref. Doc: K550-2254.SE-REP-015

Title: BLPH HAZOP / LOPA Study

Node: 1: Hydrogen (including storage)

Reference

Drawings:
annmobr Flow [Dcvbhon Flow More
|Cause: PVB or PVA fai open.

IConsequence: |Potential Overpressure of downstream system PVA & PBV. Leading to LOC of hydrogen
|Sateguards:
Action: 2  Enswre adequate over protection system for system downstroam system of PVA & PVB inchuding fuel cell
RESPONSE Responsible Discipline: Lead Process Engineer
Pressure Safety Vave (30.73V.001) has boen acded 10 provide over prossure profection for the systerms dowrateam of 23.7V.00 1AT nouding he fuel cell See PAID
KS98-2254-PRMO-004_001

Attachments: |None

IName: Signature: Raise PCN:  Yes/No PCN No:

RESPONSE ACCEPTANCE:

Discipline Lead: Hamant Patel Signature: [ 4 Date:  2023-05-01 | 08:47 COT

HSE Lead: Samer Bachir Signature: Date: 2023-05-02 | 01:58 COT

Proj. Manager:  John Schofield Signature: *;_‘-_:: Date: 2023-05-02 | 08:06 ST

Chent: Paul Van Rossum Signature: Date: 20230515 | 13.02 85T

v

|FUTURE ACTION/CROSS REFERENCE:




BLPH SHEAMS SIGNATURE FORM

Action Title: HAZOP Study Actions

Ref. Doc. K559-2254-SE-REP-015

Item No. 27

Cause: Both pumps operating P- 50001A/B

Consequence: Potential overfill of T-50006, filtered water tank. Leading to overpressure of
filtered water tank & upstream overpressured systems.

Safeguards:

Actions: Control logic should inhibit dual operation of lift pumps, P-50001A & B.

Assigned Respondent (By)

ROSETTI Instrumentation Engineer

RESPONSE

s per project document “Process Control, Operation, Start-up and Shutdown
Philosophy” rev. 01 par. 3.2.1.2, a control logic will be provided to prevent
simultaneous running of both pumps P-50001A and P-50001B.

Attachments:

Issue Date (dd/mm/yy)

Approvals / Endorsements

EPC Discipline Lead Sign
L.Calabrese

EPC HSE Lead Sign
C.Caracciolo cC

EPC Project Manager Sign

D. Lo Sterzo bt

Client Sign

n Digitaal

Belale Sl e Ko [o]e) puumy
%Paul van Rossum
Datum: 2024.09.03

16:22:52 +02'00"




CROSSWIND

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

E ROSETTIMARINO

Document Title:

Process Control, Operation, Start-up
and Shutdown philosophy

Sheet 1 of 25

Date: 22/03/2024

Rev: 01

Base Load Power Hub (BLPH)

Process Control, Operation, Start-up and Shutdown philosophy

Document Number: 123A%20-DDL-PR-RE-80031

Document Class: 1

01 23/04/2024 Issue for Approval (IFA) CIM RZI DLO
00 13/12/2023 Issue for Approval (IFA) CIM RZI DLO
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: 123A90-DDL-PR-RE-80031_01




HOLLANDSE KUST NOORD WIND PARK Project

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

_ Process Control, Operation, Start-up | Sheet 11 0f25
Document Title: Date: 22/03/2024

and Shutdown philosophy Rev 01

Monitoring and control of BLPH will be remote (shore based control room) and the solar farm, battery and
fuel-cell shall act cooperatively so that power from all sources will be combined to export power regardless
of the prevailing weather. NOTE: Energy stored as hydrogen will leave only in the form of electricity through
the Inter-Array Cable (IAC) connecting BLPH indirectly to a grid sub-station.

Whenever possible the fuel-cell will consume the platform’s stored hydrogen prior to discharging the battery
to ensure SoC is maintained high for it to react instantly to each demand for power.

From electrically point of view, following operation modes shall be applicable (Ref. [14]):

Mode 0 = IDLE (power import only)

Mode 1 = POWER IMPORT (charging)

Mode 2 = HOT STANBY (power import no export required)
Mode 3 = POWER EXPORT (Discharging)

Mode 4 = COLD STANDBY (power export no export possible)
Mode 4A = EMERGENCY (lsland)

Mode 5 = POWER OUT (black-out)

Mode 6 = MAINTENANCE

Mode 7 = RESEARCH

For details about under which above indicate scenario the Fuel Cell and Electrolyser Packages will run,
reference shall be made to (Ref. [14]).

3.2 SEAWATER LIFT PUMPS P-50001A/B
(Reference P&ID: Doc. N.123A90-DDL-PR-PID-80021)

3.2.1.1  Main Operating data
The seawater lift pumps are characterized by the following main operating data:
» Normal Operating mass flowrate ~2500 kg/h
» Normal Operating volumetric flowrate ~2.5 m3/h
» Normal Discharge pressure (min./max) ~4.0/5.0 barg
>

Normal Discharge temperature ~22.4 °C

3.2.1.2  Process Operation and Control Philosophy

Seawater is the raw water to be treated and then electrochemically converted into hydrogen (for energy
accumulation purposes) and oxygen (to be continuously vented when the plant runs); thus seawater is lifted
by means of 2 x 100% submersible centrifugal pumps P-50001A/B (one running and the other in stand-by
mode), and then fed through the water treatment plant to remove the biological and inorganic "pollutants”

that shall be eliminated prior to be served to the electrolyser package.

A logic control will be provided to prevent simultaneous running of both pumps A ab B.

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

File: 123A90-DDL-PR-RE-80031_01
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BLPH SHEAMS SIGNATURE FORM

Action Title: HAZOP Study Actions
Ref. Doc. K559-2254-SE-REP-015
Item No. 28
Cause: LVA upstream of filtered water tank open more than required
Consequence: Potential overfill of
& overpressure of tank T-50006
Safeguards: High level alarm on T- 50006
Local Overflow
Actions: Ensure local overflow is adequately sized & rooted to a safe location.

Assigned Respondent (By)

ROSETTI Piping & Layouts Engineer

RESPONSE

T-50006 is part of Water treatment package. Overflow has been routed
from outside the container, where the water treatment has been
installed, to brine caisson.

Attachments: Iltem 28-29 Attachment 1 & Attachment 2
Issue Date (dd/mm/yy) 08/08/2024
Approvals / Endorsements
EPC Discipline Lead Sign
C. Bortolin Carla Bortolin 4z
EPC HSE Lead Sign
C.Caracciolo ccC
EPC Project Manager Sign
D.Lo Sterzo Py
Client Sign

Digitaal ondertekend
ool
Datum: 2024.08.21

08:13:10+0200"
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SEA WATER COARSE FILTER ELECTRIC HEATER SAND FILTER FILTERED WATER TANK BACKWASH PUMP CONTAINER ELECTRICAL HEATER CONTAINER AR FAN
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DES. TEMP. 50 C DES. TEWP. 4c DES. TEMP. 50 C DES. TEMP. 50 C DES. TEMP. 50 C DES. TEMP. TBD DES. TEWP. T80
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N DA
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ITEM 28-29_ATTACHMENT 1
NOTES
No. | DESCRPTION
[ SPRING LOADED CHECK VALVE.
2 SUPPLIED WITH EQUIPMENT.
3| NsPeCTON CoveR
4 FILTER WITH PANEL AND AUTOVATIC MULTIPORT VALVE.
5 | PUMP EQUPPED WITH FLUSHING VALVE.
6 CHECK VALVE SUPPLIED WITH THE PUVP.
7| AL MANUAL VALVES TAGS ARE PRECEDED BY: BLPH-
4| Lo FOR CONTROL OF PS0009A/B THAT PREVENTS SMULTAEOLS RUNNIG OF A PUWP A AND B

1S PROVIDED.

BIOCIDE DOSAGE TO CONTAINER INLET: CONTINUOS|
BIOCIOE. DOSAGE TO INTAKE PUMP: DISCONTINUOS
BIOCIDE DOSAGE TO WASTE WATER TANK: DISCONTINUOS

OFF SPEC ON/OFF VALVE

SHUT OFF PRESSURE OF P-500034/8 = 6 borg

MULTIFUNCTIONAL VALVE BY PUMP SUPPLIER: BACKPRESSURE, PRESSURE RELIEF, ANTI-OVERFLOW AND

SAFETY VALVE FUNCTION.

OUTLET VALVE
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Action Title: HAZOP Study Actions
Ref. Doc. K559-2254-SE-REP-015
Item No. 29
Cause: LVA & LVB Open
Consequence: Refer to 3.3.4
Safeguards: High level alarm on T- 50008
Local Overflow
Actions: Ensure local overflow is adequately sized & rooted to a safe location.

Assigned Respondent (By)

ROSETTI Piping & Layouts Engineer

RESPONSE

T-50008 is part of Water treatment
package. Overflow has been routed from
outside the container, where the water
treatment has been installed, to brine
caisson.

Attachments:

ltem 28-29 Attachment 1 & Attachment 2

Issue Date (dd/mm/yy)

08/08/2024

Approvals / Endorsements

EPC Discipline Lead

C. Bortolin

EPC HSE Lead

C.Caracciolo

EPC Project Manager

D. Lo Sterzo

Client
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BIOCIDE DOSAGE TO WASTE WATER TANK: DISCONTINUOS

OFF SPEC ON/OFF VALVE

SHUT OFF PRESSURE OF P-500034/8 = 6 borg

MULTIFUNCTIONAL VALVE BY PUMP SUPPLIER: BACKPRESSURE, PRESSURE RELIEF, ANTI-OVERFLOW AND
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BLPH SHEAMS SIGNATURE FORM

Action Title: HAZOP Study Actions

Ref. Doc. K559-2254-SE-REP-015

Item No. 31

Cause: P-50009A & B operating

Consequence: Unknown consequences for electrolyser package

Safeguards:

Actions: Control logic should inhibit dual operation of lift pumps, P-50009A & B.
Assigned Respondent (By) ROSETTI Instrumentation Engineer

RESPONSE

As per Vendor’s document “WATER TREATMENT PACKAGE-PID DIAGRAM” n°
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BLPH SHEAMS SIGNATURE FORM

Action Title: HAZOP Study Actions

Ref. Doc. K559-2254-SE-REP-015

Item No. 33

Cause: Unknown components from vendor packages
Marine Contaminants

Consequence: Potential for vacuum in sea water supply system due to pump failure,
coincidence to blocked discharge on liquid full line.

Safeguards:

Actions: Consider duringVendor hazop package

Assigned Respondent (By)

ROSETTI Mechanical

RESPONSE

Case of potential for vacuum in sea water supply system due to pump failure has
been considered during WTP HAZOP package. For this topic, nothing critical has
been highlighted. Please refer to 123A90-DDL-SAF-RE-30006

Attachments:

Issue Date (dd/mm/yy)

Approvals / Endorsements

EPC Discipline Lead Sign
F.Mura i ffn.

EPC HSE Lead Sign

C.Caracciolo cC

EPC Project Manager Sign

D.Lo Sterzo

Client Sign

N Digitaal

Tretertekerdtoor
%‘Paul van Rossum
Datum: 2024.09.03

16:19:51 +02'00"
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BLPH SHEAMS SIGNATURE FORM

Action Title: HAZOP Study Actions

Ref. Doc. K559-2254-SE-REP-015

Item No. 38

Cause: Partially closed non- return valve.

Consequence: Potential backflow into other users of bring discharge.

Safeguards:

Actions: Confirm if non return valve is required on individual feed lines into brine disposal

manifold.

Assigned Respondent (By)

ROSETTI Process Engineer

RESPONSE

It is confirmed that on individual feed lines into brine disposal manifold there is no
requirement to have any non-return valve, as per PID 123A90-DDL-PR-PID-80025,
attachment 1

Attachments:

Issue Date

28-02-2024

Approvals / Endorsements

EPC Discipline Lead .

Ciro Impradice Leaok
HRp

EPC HSE Lead

C.Caracciolo

EPC Project Manager

D.Lo Sterzo

Client
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BLPH SHEAMS SIGNATURE FORM

Action Title: HAZOP Study Actions
Ref. Doc. K559-2254-SE-REP-015
Item No. 40
Cause: Low ambient
temperature
Consequence:
4.10.1.1
Consequence: Potential freezing
Safeguards: Insulated line
Actions: Consider winterization of brine drain line if required

Assigned Respondent (By)

ROSETTI Process Engineer

RESPONSE

\Winterization of brine lines entering to the brine discharge caisson has
been reviewed and are indicated on the attached PID “123A90-DDL-PR-
PID-80025_01".
More specifically, there is no requirement to electrically trace the lines|
entering to the brine discharge caisson, since they are all slope toward
the caisson and the only manual valve installed between caisson and
equipment/package to drain (valve MV-412) is specified to be locked
open (“LO”). Also, the part of line downstream the check valve NRV-028
is sloped. See attachment 1 HAZOP action 40 (FEED).

Attachments:

Issue Date (28/02/2024)

Approvals / Endorsements

EPC Discipline Lead C.ulp

Ciro Impradice Im

EPC HSE Lead ©

C.Caracciolo CC

EPC Project Manager Sign
D.Lo Sterzo e

Client R Sign

. door Paul van Rossum
Datum: 2024.03.22
16100220000
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BLPH SHEAMS SIGNATURE FORM

Action Title: HAZOP Study Actions

Ref. Doc. K559-2254-SE-REP-015

Item No. 44

Cause: Pump Failure P- 43003

Consequence: Potential overfill of hydrogen vent.
Leading to blockage of hydrogen vent & discharge of water from vent.
Potential loss of safeguard, and additional consequences to upstream
users & vent systems.
Clarification: During a blowdown, the backpressure from V43001 may lead
to overpressure of connected low pressure systems (e.g.
hydrogensystems rated at 4 barg), leading to a Hydrogen release at grade.
Potential for fire / VCE.

Safeguards: Flow metre downstream of P-43003
with'LL' flow trip. Level 'H' alarm on hydrogen KO drum V- 43001Level 'LY-
HH' on hydrogen KO drum vent, leading to system shutdown.

Actions: Shut down on 'HH' in hydrogen KO drum vent should lead to system shut

down but not depressurisation.

Assigned Respondent (By)

ROSETTI Process Engineer

RESPONSE

As per TQ 123A90-PML-PM-TQ-00013 and as per point 4.1.15.1 of the
EPC HAZOP, which states:
QUOTE

4.1.15.1. ...

90 Electrolyser starts/yr, 0.5 hr/start-up, 3.2kg/hr of water(worst credible scenario based on condensation of all water in
stream), Platform visited for maintenance 2 times/yr where issue can be identified and rectified. 0.076 m3 of water within 2m3
KO drum overfill of vessel not considered credible.

UNQUOTE

There is no requirement of having a HH liquid level in the H2 Vent KOD,
since overfill of the vessel is not a credible scenario. Therefore, system
shut-down in case of HH liquid level is not applicable.

Attachments:

Issue Date (21/02/24)

Approvals / Endorsements

EPC Discipline Lead Sign
Ciro Impradice MVpopiodite firo
EPC HSE Lead Sign
Carolina Caracciolo CC
EPC Project Engineering Manager Sign

Davide Lo Sterzo

Client Sign

20240314
17:03:29 40100




BLPH SHEAMS SIGNATURE FORM

Action Title: HAZOP Study Actions
Ref. Doc. K559-2254-SE-REP-015
Item No. 45
Cause: Pump Failure P- 43003
Consequence: Potential overfill of hydrogen vent.
Leading to blockage of hydrogen vent & discharge of water from vent. Potential
loss of safeguard, and additional consequences to upstream users & vent
systems.
Clarification: During a blowdown, the backpressure from V43001 may lead to
overpressure of connected low pressure systems (e.g. hydrogen systems rated at
4 barg), leading to a Hydrogen release at grade. Potential for fire / VCE.
Safeguards: Flow metre downstream of P-43003
with'LL' flow trip.
Level 'H' alarm on hydrogen KO drum V- 43001
Level 'LY-HH' on hydrogen KO drum vent, leading to system shutdown.
Actions: Asses consequences of loss of safeguard of availability of vent system to

upstream users.

Assigned Respondent (By)

ROSETTI Technical Safety Engineer

RESPONSE

Pump 43003, as per PID 123A90-DDL-PR-PID-80029, is not more part of
the design, so the action is not more valid.

Attachments: PID 123A90-DDL-PR-PID-80029
Issue Date 03-05-24
Approvals / Endorsements
EPC Discipline Lead Sign
Carolina Caracciolo CcC
EPC HSE Lead Sign
Carolina Caracciolo j74
EPC Project Manager Sign
Davide Lo Sterzo Py
Client % Dgigﬂenekend
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NOTES

1. VENT TO SAFE LOCATION SEGREGATED FROM OTHER VENTS.

2. VENT TO BE EQUIPPED WITH FLAME ARRESTOR AND BIRD SCREEN

3. LIQUID SEAL DRUM IS PART OF THE VENT SYSTEM

4. LIQUID DRAINLINES TO BE ROUTED TO ENSURE GRAVITY DRAIN.

5. HYDROGEN VENT KO DRUM BOOT AND LIQUID SEAL DRUM TO BE HEAT
TRACING.

6. SEAL LEG WILL BE DETERMINATED ON THE MAXIMUM BACK PRESSURE
IN THE VENT.

7. SEAL VENTTO BE PLACED INTO A SAFE POSITION.

8. FILLING LINE TO BE PLACED IN AN ACCESSIBLE POSITION

9. TRACED FOR 1.5 m, INSULATED UP TO THE BEND.

10. LIQUID SEAL DRUM I.D. 590 mm, HEIGHT 2350 mm (T/T). TBC BY H2
VENT VENDOR.

11, INLET DIP LEG SUBMERSION HEIGHT OF 0.2 m
12. FLUID HEIGHT OF L3 mPBOMBOTIOMT.L
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BLPH SHEAMS SIGNATURE FORM

Action Title: HAZOP Study Actions

Ref. Doc. K559-2254-SE-REP-015

Item No. 46

Cause: Low ambient temperature

Consequence: Freezing of the stagnant water in the pipe or vessel, leading to blocked outlet.
Potential overfill of hydrogen vent. Leading to blockage of hydrogen vent &
discharge of water from vent. Potential loss of safeguard, and additional
consequences to upstream users & vent systems.
Clarification: freezing of small bore rundown piping may lead to temporary level
build-up. It is not expected to reach high level and block the vent before the line
unfreezes again.

Safeguards: Level 'LY-HH' on hydrogen KO drum vent, leading to system shutdown.
'LIC-H' level alarm on hydrogen KO drum vent
Insulation of liquid outlet from KO drum to caisson.
Heater H- 43002, 'TIC' for heater & temperature alarm 'High'

Actions: Review need for winterisation of small bore piping & provide if required.

Assigned Respondent (By)

ROSETTI Process Engineer

RESPONSE

As per EPC HAZOP action n47, the maximum expected quantity of liquid that can
be accumulated in the H2 Vent KOD over a period of six months is 0.053 m?,
Therefore, in order to avoid freezing of stagnant water, the bottom side of the
KOD has been heat traced, together with the liquid exit line and the small-bore
piping on the liquid level instrument, as per PID 123A90-DDL-PR-PID-80029 01,
attachment 1.

Attachments:
Issue Date 28-02-2024
Approvals / Endorsements
EPC Discipline Lead Ciro e Sign
Ciro Impradice Impradi o
EPC HSE Lead 111
C.Caracciolo CC
EPC Project Manager Sign
D.Lo Sterzo Kb l5
Client Sign
% Séi'ia:lkenm:?,

atum: 2024.06.24
08:07:47 +02'00"
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BLPH SHEAMS SIGNATURE FORM

Action Title: HAZOP Study Actions

Ref. Doc. K559-2254-SE-REP-015

Item No. 47

Cause: LIC on V-43001
failure

Consequence: Potential for pump to run dry & overheat leading to potential fire.

Safeguards: LIC-L" level alarm on hydrogen KO drum vent, and 'Level Controller' stopping
pump. (not valid, part of IE)
Level 'LY-LL' on hydrogen KO drum vent, leading to pump shutdown.

Actions: Review design of pump with respect to possibility of running dry with hydrogen

gas.

Assigned Respondent (By)

ROSETTI Mechanical Engineer

RESPONSE

The pump has been removed from the design. The recommendation is
superseded.

Attachments:

Issue Date (dd/mm/yy)

Approvals / Endorsements

EPC Discipline Lead Sign
F.Mura P i
EPC HSE Lead sign
C. Caracciolo cC
EPC Project Manager Sign
D. Lo Sterzo oyt
Client Sign
) s
L

Datum: 2024.09.03
16:17:02 +02'00'
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BLPH SHEAMS SIGNATURE FORM

Action Title:
Ref. Doc.

HAZOP Study Actions
K559-2254-SE-REP-015

Item No.

48

Cause:

Low ambient temperature

Consequence:

Freezing of the stagnant water in the pipe or vessel, leading to blocked outlet.
Potential overfill of hydrogen vent. Leading to blockage of hydrogen vent &
discharge of water from vent. Potential loss of safeguard, and additional
consequences to upstream users & vent systems.

Clarification: freezing of small bore rundown piping may lead to temporary level

build-up. It is not expected to reach high level and block the vent before the line
unfreezes again.

Safeguards:

Level 'LY-HH' on hydrogen KO drum vent, leading to system shutdown.
'LIC-H' level alarm on hydrogen KO drum vent

Insulation of liquid outlet from KO drum to caisson.

Heater H- 43002, 'TIC' for

heater & temperature alarm 'High'

Actions:

Review necessity for provision of heater within hydrogen vent V- 43001, when
information on potential liquid carry over is available.

Assigned Respondent (By)

ROSETTI Process Engineer

RESPONSE

Necessity for provision of heater within hydrogen vent V-43001 has been
investigated. It has been confirmed by the Electrolyser Package Vendor that
no water in liquid phase is expected in the Hydrogen vent line coming from
the Electrolyser Package; only water in gaseous phase is expected (see TQ No.
13, Doc. No. 123A90-PML-PM-TQ-00013).

This means that liquid water could be accumulated in the Hydrogen vent KOD
only in case of condensation of such off-spec stream from Elogen system. Such
guantity will be accumulated within the boot of H2 Vent KOD, which is heat
traced as well as the downstream discharge line (see BLPH Piping And
Instrumentation Diagram - Hydrogen Vent Drum, Doc. No. 123A90-DDL-PR-
PID-80029). Therefore, there is no need to install any heater inside the
Hydrogen Vent KOD.

Attachments:

Issue Date (28/02/24)

Approvals / Endorsements

EPC Discipline Lead Sign
C. Impradice (Process)
EPC HSE Lead Sign
C. Caracciolo e
EPC Project Engineering Manager Sign
D. Lo Sterzo Xe ol X
Client Sign

B e
Datum: 2024.03.14

17:04:09 +01'00'




CROSSWIND ENICAL GUERY

No.TQ: |123A90-PML-PM- | Rev: 01

ROSETTIMARINO 700013

Originating Party Rosetti Marino
Subject Vent line
Author C.Impradice TQ Aconex unique number: ROSMA-INN-BPH-TQ-00020
Interface TQ - from TQ interface source Aconex unique number:
Type Query x Interface x
Deviation Derogation (SHALL[PS])

Note: No deviations nor derogations which have an adverse effect on HSSE will be granted

Workpackage

Area(s) of application Design & Eng. x | Procurement Construction
Commissioning Operations Other

Issue date 06/09/2023 Urgent reply 5 days x | Routine reply 10 days

Close-out date

Closed-out by

1. Description

Reference documents / Aconex unique numbers:

Reference is made to P&iD K559-2254-PR-PID-002 "Piping and Instrumentation Diagram Electrolyser Package" :

1) Aventline sent to the Hydrogen Vent KO Drum is shown. Contractor understanding is that this line (2"-VL-
003-01HCS) is from an emergency (and/or) a relief system, which are located inside the package. Vendor
to confirm ;

2) Vendor to indicate process conditions of this line in terms of: temperature, fluid type, peak mass flow rate
(kg/hr);

3) Vendor also to inform RM if this line only contains H2 gas or it can also contain water. If yes Vendor to
infor RM about the peak mass flow rate of the liquid phase stream;

4) In general, in order to allow RM di well design the downstream vent system (outside vendor scope), RM
needs to receive all discharge scenarious.

2. Response

Reference documents / Aconex unique numbers

Hydrogen vent could be from :
- depressurization of Electrolyser during a normal stop,
- depressurization of Electrolyser during a safety stop,
- analyzed hydrogen to vent (continuous),
- non-compliant hydrogen to vent,

This communication is issued for the recipient’s information and to facilitate the obligations
of the Parties under the Contract. This communication has no authority to amend Page 1/2

or vary the Contract nor relieve either Party of any duties, obligations or responsibilities.



CROSSWIND ENICAL GUERY

No.TQ: |123A90-PML-PM- | Rev: 01

ROSETTIMARINO 700013

Type In/Out Description Flow (m3/h) Pressure (Barg) Temperature (°C)

H2 Vent Out Hydrogen 500 Nm3/h ATM 5-65

No liquid water is expected in Hydrogen vent line.

RO1 Rosetti’s reply: as per meeting held on 25/10/2023, RM requests stream composition of the H2 vent line. RM understood
that the H2 vent stream outgoing from the package is an off-spec stream, therefore a stream with less than 99.9 % of H2. For
this reason, RM needs to understand the complete composition of such stream (if more than one scenario is present, RM
expects more than one composition will be communicated). Moreover, ELOGEN is requested to indicate if the H2 vent stream
outgoing from the package shall be considered as gas-water-saturated stream or not.

ELOGEN Reply:

Elogen confirms that complete composition of H2 vent could be H2, vapor H20 and Nitrogen.
The content and its percentage depends on several details. However, the worst case for vapor H20 content is:

Mass Flowrates | Vapor
H2 [kg/h] 4,50E+01

H20 [kg/h] 3,27E+00
Atmospheric pressure and T=65°C.

For N2 content, it could be from 0 to 100% during venting process.

All the rest scenarios have less vapor water content, for example, non-compliant hydrogen is vented when there is:
- more than 5 ppm 02 or
- morethan 5 ppm N2 or
- more than 5 ppm H20.

It is confirmed that there is no liquid content, and water is in vapor phase in H2 vent.

This communication is issued for the recipient’s information and to facilitate the obligations
of the Parties under the Contract. This communication has no authority to amend Page 2/2

or vary the Contract nor relieve either Party of any duties, obligations or responsibilities.
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Q-43004
HYDROGEN VENT NoTe 1

SIZE ;254 mm (D) x 14630 ()

e
|
i I
| i
i
i
: I
i
I i
|
| I
| i
i
|
i I
i
wau | !
|
i ;
ea Hol
ourf-Mato | !
T — 8"VL-117-01HSS-N | -43004
| i
e ] i
5
&) ! boress
INSTR. e ” i
*—,,,,,,NG e
_ |
T T T ;
. INST
¥ } 3" PIPING
BLPH-MV-403 w
%
PIPING  INSTR. X 5 LR
- A 3
& BLPH-MV-418  LC
Vv-43001 pedt g T
TRIM LINE: 8"-VL-220-01HSS-N §
NN
=
e ———
a5
-
NOTES' [Hpeq)
wsmnios
o T
: 3 Biptt-a10 105 £ T
=3 i1t Noree Lt

NOTES

e e e

TRACING.

o
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VENT VENDOR.

(=

VENT TO SAFE LOCATION SEGREGATED FROM OTHER VENTS.

VENT TO BE EQUIPPED WITH FLAME ARRESTOR AND BIRD SCREEN.
LIQUID SEAL DRUM 1S PART OF THE VENT SYSTEM.

LIQUID DRAINLINES TO BE ROUTED TO ENSURE GRAVITY DRAIN.
H(DROGEN VENT KO DRUM BOOT AND LIQUID SEAL DRUM TO BE HEAT

SEAL LEG WILL BE DETERMINATED ON THE MAXIMUM BACK PRESSURE

SEAL VENT TO BE PLACED INTO A SAFE POSITION.

FILLING LINE TO BE PLACED IN AN ACCESSIBLE POSITION.

TRACED FOR 1.5 m, INSULATED UP TO THE BEND.

LIQUID SEAL DRUM 1.D. 590 mm, HEIGHT 2350 mm (T/T). TBC BY H2

. INLET DIP LEG SUBMERSION HEIGHT OF 0,2 m.
. FLUID HEIGHT OF 1.5 m FROM BOTTOM T.L.

HOLDS

'ENT LINES DIAMETER.
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w

TO BE CONFIRMED.

CONTROL VALVE SIZE (BY VENDOR).
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BLPH SHEAMS SIGNATURE FORM

Action Title: HAZOP Study Actions

Ref. Doc. K559-2254-SE-REP-015

Item No. 49

Cause: LIC on V- 43001 failure

Consequence: 7.3.1.2. Potential for oxygen ingress into liquid brine vent system.
Safeguards:

Actions: Determine credibility of ingress of oxygen into liquid brine vent system.

Leading to potential backflow into other cross connected systems
& discharge from vent of brine caisson. If credible provide suitable mitigation.

Assigned Respondent (By)

ROSETTI Process Engineer

RESPONSE

Ingress of oxygen into liquid brine vent system, leading to potential

backflow into other cross connected systems & discharge from vent of

brine caisson, is not credible since:

1) On the firstinlet line 1-1/2"-WW-073-01CS-H there is a check
valve BLPH-NRV-028 to prevent backflow (see aattachment1);

2) On the second inlet line 1"-WW-071-01CS-H there is a manual
valve always closed to prevent backflow (see attachment 2).

Attachments:
Issue Date
Approvals / Endorsements
EPC Discipline Lead Cira progmesaneoe— Gign)
C. Impradice L e
EPC HSE Lead ST e gign
C.Caracciolo CC
EPC Project Manager Sign
D.Lo.Sterzo fo i
Client Sign

Digitaal
ondertekend door
Paul van Rossum
Datum: 2024.08.21

08:13:52 +02'00"
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123A90-DDL-PR-PID-80022
FROM 50-T1-001

[— 1"-WW-079-01CS-H

— 1"-WW-071-01CS-H NNE

123A90-DDL-PR-PID-80027 -
FROM INSTRUMENT AR PACKAGE
— 1"-DI-012-01CS-H J—
123A90-DDL-PR-PID-80012
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123A90-DDL-PR-PID-80029
FROM HYDROGEN VENT KO DRUM

guscK HOOK-UP 004 §
 DECK, | HOOK-UP 004

B-50014

EL+21.8m

ELEVATION
0.00m (LAT)

NOTES

1. CAISSON IS OPEN TOPPED.

2. ALLLINES TO TERMINATE APPROXIMATLEY 0.00 mm BELOW SEAWATER
LEVEL (LAT)

[\

HOLDS

RCZIT/AN

02 | 12/06/2024| CIM | Rzl | DLO | ACCEPTED FOR CONSTRUCTION (AFC)
01 | 15/02/2024| CIM | Rzl | DLO | ISSUE FOR ACCEPTANCE (IFA)

00 | 20/10/2023| CIM | RZI | DLO | ISSUE FOR ACCEPTANCE (IFA)

REV.| DATE [ DRN [cHKD | APPD DESCRIPTION

CROSSWIND
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WATER DISPOSAL SHEET 1 H

s

|

CONTRACT NO./TITLE  CW--WP4-2023-05/HOLLANDSE KUST NOORD WIND PARK [SCALE  NTS | &
DRAWN [cHeckeD [ wpproveD DATE A
GRANNG NG EEREm B

Al 123A90-DDL-PR-PID-80025 oo1| o2 |2



"ON"ONIMYHA oy omvaa

EEN

123A90-DDL-PR-PID-80028
FROM HYDROGEN VENT HEADER

—
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HYDROGEN VENT KO DRUM
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NOTE &

NOTE 11
1 na NoTE 1
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1"-WW-071-01CS-H

==
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NOTE4

123A90-DDL-PR-PID-80025 =>

TO BRINE DISCHARGE CAISSON

NOTES

VENT TO SAFE LOCATION SEGREGATED FROM OTHER VENTS.
VENT TO BE EQUIPPED WITH FLAME ARRESTOR AND BIRD SCREEN
LIQUID SEAL DRUM IS PART OF THE VENT SYSTEM
LIQUID DRAIN LINES TO BE ROUTED TO ENSURE GRAVITY DRAIN.
HYDROGEN VENT KO DRUM AND LIQUID SEAL DRUM TO BE HEAT TRACING .
3001 HEAT TRACED FROM B.T.L. UP TQ 600 m OTTOM HEAD ALSO
TO BE HEAT TRACED.
SEAL LEG WILL BE DETERMINATED ON THE MAXIMUM BACK PRESSURE .

voswoN e

o

IN THE VENT.

SEAL VENT TO BE PLACED INTO A SAFE POSITION
FILLING LINE TO BE PLACED IN AN ACCESSIBLE POSITION
TRACED FROM NOZZLE N3 UP TO SWAN NECK.

METo0YAN .
11, INLET DIP LEG SUBMERSION HEIGHT O 02
o

13, FOR DESCRIPTION AND SPECIFICATION OF VESSEL NOZZLE, REFERENCE SHALL
BE MADE TO THE TECHNICAL DATA SHEET FOR H2 VENT KOD.

14. LIQUID INSIDE SEAL DRUM IS A WATER - GLYCOL MIXTURE WITH 40%
VOLUME OF GLYCOL.

15. TOP OF TIP OF H2 VENT SHALL BE AT AS MINIMUM 6.2 m FROM HIGHEST
REACHABLE PLATFORM

© o N

HOLDS
1. DELETED.
2. DELETED.
3. DELETED.
02 | 12/06/2024 [ CIM | Rzl | DLO | ACCEPTED FOR CONSTRUCTION (AFC)

2

15/02/2024 | CIM | Rz1 | DLO | ISSUE FOR ACCEPTANCE (IFA)

00 |20/10/2023 | ciM | Rzl | DLO | ISSUE FOR ACCEPTANCE (IFA)

REV.|  DATE DRN [ CHKD | APPD DESCRIPTION

CROSSWIND

E ROSETTIMARINO

i
BLPH PIPING AND INSTRUMENTATION DIAGRAM .
HYDROGEN VENT DRUM g
|
CONTRACT NO./TITLE  CW-I-WP4-2023-05/HOLLANDSE KUST NOORD WIND PARK |SCALE  NTS z
DRAWN Jeucken [ reproved OATE p
DRAWNG NO. seer | rev. |2
Al 123A90-DDL-PR-PID-80029 oo1| 02 |2
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BLPH SHEAMS SIGNATURE FORM

Action Title: HAZOP Study Actions

Ref. Doc. K559-2254-SE-REP-015

Item No. 51

Cause: Low ambient temperature

Consequence: Freezing of the stagnant water in the pipe or vessel, leading to blocked outlet.
Potential overfill of hydrogen vent. Leading to blockage of hydrogen vent &
discharge of water from vent. Potential loss of safeguard, and additional
consequences to upstream users & vent systems.
Clarification: freezing of small bore rundown piping may lead to temporary level
build-up. It is not expected to reach high level and block the vent before the line
unfreezes again.

Safeguards: Level 'LY-HH' on hydrogen KO drum vent, leading to system shutdown.
'LIC-H' level alarm on hydrogen KO drum vent
Insulation of liquid outlet from KO drum to caisson.
Heater H- 43002, 'TIC' for heater & temperature alarm 'High'

Actions: Review scenario of freezing of small bore rundown piping from V- 43001, which

may lead to temporary level build-up. It is not expected to reach high level and
block the vent before the line unfreezes again, this assumption should be
confirmed. If assumption is incorrect, re- assess the scenario.

Assigned Respondent (By)

ROSETTI Process Engineer

RESPONSE

The assumption that is not expected to reach high level and block the vent before
the line unfreezes again is confirmed since it is not credible to have high liquid
level inside the KOD (see EPC HAZOP action n44). Moreover, the very small
quantity of liquid that can be accumulated over a period of six months will not
freeze since the bottom side of the KOD is heat traced (see attachment
1-123A90-DDL-PR-PID-80029).

Also, the liquid discharge line from the bottom side of the KOD is heat traced too,
therefore up to the first manual valve BLPH-MV-409 (“LC") liquid freezing is not a
credible scenario

Attachments:

Issue Date

28-02-2024

Approvals / Endorsements

EPC Discipline Lead

Ciro Impradice

EPC HSE Lead

C.Caracciolo

EPC Project Manager

D.Lo Sterzo

Client Sign

Digitaal
door.

Paul van Rossum

Datum: 2024.06.24

08:14:30 +02'00"
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NOTE4
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NOTES
1. VENT TO SAFE LOCATION SEGREGATED FROM OTHER VENTS.
2. VENT TO BE EQUIPPED WITH FLAME ARRESTOR AND BIRD SCREEN
3. LIQUID SEAL DRUM IS PART OF THE VENT SYSTEM
4. LIQUID DRAINLINES TO BE ROUTED TO ENSURE GRAVITY DRAIN.
5. HYDROGEN VENT KO DRUM BOOT AND LIQUID SEAL DRUM TO BE HEAT
TRACING.
6. SEAL LEG WILL BE DETERMINATED ON THE MAXIMUM BACK PRESSURE
IN THE VENT.
7. SEAL VENTTO BE PLACED INTO A SAFE POSITION.
8. FILLING LINE TO BE PLACED IN AN ACCESSIBLE POSITION
9. TRACED FROM NOZZLE N3 UP TO SWAN NECK.
10. LIQUID SEAL DRUM I.D. 590 mm, HEIGHT 2350 mm (T/T). TBC BY H2

VENT VENDOR. e,

11, INLET DIP LEG SUBMERSION HEIGHT OF 0. ),m (TBC BY VENDOR) (

|12, FLUID HEIGHT OF 1.5 m FROM BOTTOM T.L, (TBCBY, VENDOR)., . AA

13.” FOR DESCRIPTION AND SPECIFICATION OF VESSEL NOZZLE, REFERENCE SHALL |
BE MADE TO THE TECHNICAL DATA SHEET FOR H2 VENT KOD.

14. LIQUID INSIDE SEAL DRUM IS A WATER - GLYCOL MIXTURE WITH 40%
VOLUME OF GLYCOLE

15. TOP OF TIP OF H2 VENT SHALL BE AT AS MINIMUM 6.2 m FROM HIGHEST
REACHABLE PLATFORM

AAAAAAAAAANAAAAAAAN AN AN NN ANAAA SN

N
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¢ 3
3 (8L
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BLPH SHEAMS SIGNATURE FORM

Action Title: HAZOP Study Actions
Ref. Doc. K559-2254-SE-REP-015
Item No. 52
Cause: Pump Failure P- 43003
Consequence: Potential overfill of hydrogen vent.
Leading to blockage of hydrogen vent & discharge of water from vent. Potential
loss of safeguard, and additional consequences to upstream users & vent
systems.
Clarification: During a blowdown, the backpressure from V43001 may lead to
overpressure of connected low pressure systems (e.g. hydrogen systems rated at
4 barg), leading to a Hydrogen release at grade. Potential for fire / VCE.
Safeguards: Flow metre downstream of P-43003
with'LL' flow trip.
Level 'H' alarm on hydrogen KO drum V- 43001
Level 'LY-HH' on hydrogen KO drum vent, leading to system shutdown.
Actions: Ensure Level 'LY- HH' on hydrogen KO drum vent achieves a RRF of 120.

Assigned Respondent (By)

ROSETTI Technical Safety Engineer

RESPONSE

Pump 43003, as per PID 123A90-DDL-PR-PID-80029, is not more part of the design,
so the action is not more valid.

Attachments: P1D 123A90-DDL-PR-PID-80029
Issue Date 03-05-24
Approvals / Endorsements
EPC Discipline Lead Sign
Carolina Caracciolo cC
EPC HSE Lead Sign
Carolina Caracciolo j+4
EPC Project Manager Sign
Davide Lo Sterzo oot
Client i cebign
B e

736:20 10200
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TO BRINE DISCHARGE CAISSON

NOTES

1. VENT TO SAFE LOCATION SEGREGATED FROM OTHER VENTS.

2. VENT TO BE EQUIPPED WITH FLAME ARRESTOR AND BIRD SCREEN

3. LIQUID SEAL DRUM IS PART OF THE VENT SYSTEM

4. LIQUID DRAINLINES TO BE ROUTED TO ENSURE GRAVITY DRAIN.

5. HYDROGEN VENT KO DRUM BOOT AND LIQUID SEAL DRUM TO BE HEAT
TRACING.

6. SEAL LEG WILL BE DETERMINATED ON THE MAXIMUM BACK PRESSURE
IN THE VENT.

7. SEAL VENTTO BE PLACED INTO A SAFE POSITION.

8. FILLING LINE TO BE PLACED IN AN ACCESSIBLE POSITION

9. TRACED FOR 1.5 m, INSULATED UP TO THE BEND.

10. LIQUID SEAL DRUM I.D. 590 mm, HEIGHT 2350 mm (T/T). TBC BY H2
VENT VENDOR.

11, INLET DIP LEG SUBMERSION HEIGHT OF 0.2 m
12. FLUID HEIGHT OF L3 mPBOMBOTIOMT.L
13. CFOR DESCRIPTION AND SPECIFICATION OF VESSEL NOZZLE, REFERENCE SHALL )
- BEMADE TO THE TECHNICAL DATA SHEET FOR H2 VENT KOD.
A A AR A A A A AN A A A A AN AN A

P

HOLDS

1. VENT LINES DIAMETER.

2. CONIROLVALVESIZE (BY VENDORL

3 Q STAND PIPE DIAMETER TO BE CONFIRMED A
STAND PIPE DIAMETER TO B CONFIRMED. )

2
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BLPH SHEAMS SIGNATURE FORM

Action Title: HAZOP Study Actions
Ref. Doc. K559-2254-SE-REP-015
Item No. 53
Cause: Pump Failure P- 43003
Consequence: Potential overfill of hydrogen vent.
Leading to blockage of hydrogen vent & discharge of water from vent.
Potential loss of safeguard, and additional consequences to upstream users &
vent systems.
Safeguards: Flow metre downstream of P-
43003 with'LL' flow trip.
Level 'H' alarm on hydrogen KO drum V- 43001
Level 'LY-HH' on hydrogen KO drum vent, leading to system shutdown.
Actions: Assess the requirement for flow meter downstream P- 43003 with'LL' flow

trip and evaluate if this needs to be DCS or SIS.

Assigned Respondent (By)

ROSETTI Process Engineer

RESPONSE

The scenario of pump failure has been superseded since pump downstream the
H2 Vent KOD has been deleted on the last revision of the FEED P&iD. This is also
confirmed by the EPC P&iD “123A90-DDL-PR-PID-80029".

Attachments:

Issue Date (19-01-24)

Approvals / Endorsements

EPC Discipline Lead Sign
Ciro Impradice (Process) it s
EPC HSE Lead Sign
Carolina Caracciolo CC
EPC Project Engineering Manager Sign

Davide Lo Sterzo

Client Sign

Digitaal ondertekend
Daturm: 2024.08.21
0200

08:14:37 +0200'




"ONTONIMYYA oy onmva

[ A3 ]

1

FROM HYDROGEN VENT HEADER

| -
T T

V-43001
HYDROGEN VENT KO DRUM

SIZE ;1000 mm (1D) X3000 mm (H)
DESGNP/T: 3.5 barg/-10/80°C
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VENT TO SAFE LOCATION SEGREGATED FROM OTHER VENTS.
VENT TO BE EQUIPPED WITH FLAME ARRESTOR AND BIRD SCREEN.
LIQUID SEAL DRUM IS PART OF THE VENT SYSTEM.

LIQUID DRAINLINES TO BE ROUTED TO ENSURE GRAVITY DRAIN.

HYDROGEN VENT KO DRUM BOOT AND LIQUID SEAL DRUM TO BE HEAT
TRACING.

SEAL LEG WILL BE DETERMINATED ON THE MAXIMUM BACK PRESSURE
IN THE VENT.

SEAL VENT TO BE PLACED INTO A SAFE POSITION.

FILLING LINE TO BE PLACED IN AN ACCESSIBLE POSITION.

TRACED FOR 1.5 m, INSULATED UP TO THE BEND.

LIQUID SEAL DRUM 1.D. 590 mm, HEIGHT 2350 mm (T/T). TBC BY H2
VENT VENDOR.

INLET DIP LEG SUBMERSION HEIGHT OF 0,2 m.

. FLUID HEIGHT OF 1.5 m FROM BOTTOM T.L.

HOLDS

W

'ENT LINES DIAMETER.
CONTROL VALVE SIZE (BY VENDOR).
TO BE CONFIRMED.

2
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BLPH SHEAMS SIGNATURE FORM

Action Title: HAZOP Study Actions
Ref. Doc. K559-2254-SE-REP-015
Item No. 58
Cause: Pump Failure P- 44003
Consequence: Potential overfill of oxygen vent.
Leading to blockage of oxygen vent & discharge of water from vent. Potential
loss of safeguard, and additional consequences to electrolyser.
Unknown impact on electrolyser package
Safeguards: Flow meter downstream of P-44003
with'LL' flow trip.
Level 'H' alarm on oxygen KO drum V-44001
Level 'LY-HH' on oxygen KO drum vent, leading to system shutdown.
Actions: Ensure Level 'LY- HH' on Oxygen KO drum vent achieves a RRF of 120.

Assigned Respondent (By)

ROSETTI Technical Safety Engineer

RESPONSE

Pump 43003, as per PID 123A90-DDL-PR-PID-80029, is not more part of the
design, so the action is not more valid.

Attachments: PID 123A90-DDL-PR-PID-80029
Issue Date 03-05-24
Approvals / Endorsements
EPC Discipline Lead Sign
Carolina Caracciolo CcC
EPC HSE Lead Sign
Carolina Caracciolo o
EPC Project Manager Sign
Davide Lo Sterzo s
Client So Sig
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TO BRINE DISCHARGE CAISSON

NOTES

1. VENT TO SAFE LOCATION SEGREGATED FROM OTHER VENTS.

2. VENT TO BE EQUIPPED WITH FLAME ARRESTOR AND BIRD SCREEN

3. LIQUID SEAL DRUM IS PART OF THE VENT SYSTEM

4. LIQUID DRAINLINES TO BE ROUTED TO ENSURE GRAVITY DRAIN.

5. HYDROGEN VENT KO DRUM BOOT AND LIQUID SEAL DRUM TO BE HEAT
TRACING.

6. SEAL LEG WILL BE DETERMINATED ON THE MAXIMUM BACK PRESSURE
IN THE VENT.

7. SEAL VENTTO BE PLACED INTO A SAFE POSITION.

8. FILLING LINE TO BE PLACED IN AN ACCESSIBLE POSITION

9. TRACED FOR 1.5 m, INSULATED UP TO THE BEND.

10. LIQUID SEAL DRUM I.D. 590 mm, HEIGHT 2350 mm (T/T). TBC BY H2
VENT VENDOR.

11, INLET DIP LEG SUBMERSION HEIGHT OF 0.2 m
12. FLUID HEIGHT OF L3 mPBOMBOTIOMT.L
13. CFOR DESCRIPTION AND SPECIFICATION OF VESSEL NOZZLE, REFERENCE SHALL )
- BEMADE TO THE TECHNICAL DATA SHEET FOR H2 VENT KOD.
A A AR A A A A AN A A A A AN AN A

P

HOLDS

1. VENT LINES DIAMETER.

2. CONIROLVALVESIZE (BY VENDORL

3 Q STAND PIPE DIAMETER TO BE CONFIRMED A
STAND PIPE DIAMETER TO B CONFIRMED. )
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BLPH SHEAMS SIGNATURE FORM

Action Title: HAZOP Study Actions
Ref. Doc. K559-2254-SE-REP-015
Item No. 59
Cause: Pump Failure P- 44003
Consequence: Potential overfills of oxygen vent.
Leading to blockage of oxygen vent & discharge of water from vent. Potential
loss of safeguard, and additional consequences to electrolyser.
Unknown impact on electrolyser package
Safeguards: Flow meter downstream of P-44003
with'LL' flow trip.
Level 'H' alarm on oxygen KO drum V-44001
Level 'LY-HH' on oxygen KO drum vent, leading to system shutdown.
Actions: Assess the requirement for flow meter downstream P- 44003 with'LL' flow trip

and evaluate if this needs to be DCS or SIS.

Assigned Respondent (By)

ROSETTI Process Engineer

RESPONSE

The scenario of pump failure has been superseded since pump downstream the
Oxygen Vent KO drum (and the Oxygen Vent KO drum itself) has been deleted.

The HAZOP action is no longer applicable; FEED drawing reference K559-2254-PR-
PID-014, Revision 2 (see attachment 1).

Attachments:

Issue Date

28-02-2024

Approvals / Endorsements

EPC Discipline Lead

Ciro Impradice

EPC HSE Lead ~Sign

C.Caracciolo CC
EPC Project Manager Sign
D.Lo Sterzo
Client Sign

Digitaal
door

Paul van Rossum

Datum: 2024.08.21

08:15:04 +02'00"
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RELIANCE NOTICE

This document s issued pursuant to an agreement between Kelogg Brown and Root Limited and / or its subsidiary or
affiate companies (‘KBR') and Shel Global Soluons B.V. which agreement sels forth the entire rights, obiigations and
libiles o those partes with respect to the content and use of the document. Reliance by any other party on the contents
of the document shal be at ts own risk. KBR makes no warranty or representation, expressed or impiied, o any other party
with respect to the accuracy, completeness, or usefulness of the information contained in this document and assumes no
libiles with respect to any other party's use of or damages resulting from such use of any information, conclusions or
recommendations disclosed in tis document. This document software] contains technical information that may be subject
1o UK, U.S. and any other applicable export control regulations, including restrictons on the export, sale o transfer of iems
(goods, technology or software) to sanctioned or embargoed countries, enties or persons. It may not be exported or
re-exported except as authorized under applicable export control requiremens

‘This document contains information which is proprietary to Kellogg Brown and Root Limited. This information s to be held in
confidence. No disclosure or other use of this document, is to be made without prir writien consent of Kellogg Brown and
Root Limited

NOTES:

1. VENT TO SAFE LOCATION SEGREGATED FROM OTHER VENTS.
2. VENT TO BE EQUIPPED WITH FLAME ARRESTOR AND BIRD SCREEN.

HOLDS:

LINE SIZES.

. PIPING SPECIFICATION.

. VALVE SIZES.

. EQUIPMENT SPECIFICATIONS.

. INSTRUMENT TAGGING.

. HEAT TRACING AND INSULATION REQUIREMENTS FOR WINTERISATION.

REFERENCE DRAWINGS

SHELL BLPH FEED
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OXYGEN VENT DRUM
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BLPH SHEAMS SIGNATURE FORM

Action Title: HAZOP Study Actions

Ref. Doc. K559-2254-SE-REP-015

Item No. 60

Cause: Multiple causes of loss of pressure

Consequence:

Safeguards: Immediate release of hydrogen from storage to vent.

Actions: Consider installation of individual air reservoirs for blowdown valve's to enable

hydrogen storage to be retained for sufficient time to allow intervention.

Assigned Respondent (By)

ROSETTI Process Engineer

RESPONSE

The action is superseded since during HAZOP EPC no multiple causes of loss of]
pressure (within the H2 inventory) have been identified whose consequence is
the opening of the blowdown valves. All scenarios that determine the opening of
the blowdown valves are per doc. N. 123A90-DDL-PR-DG-80000 (see attachment
1). Therefore, there, is no any requirement of individual air reservoirs for
blowdown valve's to enable hydrogen storage to be retained for sufficient time to
allow intervention.

Attachments:
Issue Date (dd/mm/yy) 16/07/24
Approvals / Endorsements
EPC Discipline Lead Cir Sign
Ciro Impradice I
EPC HSE Lead Sign
Carolina Caracciolo -3
EPC Project Manager Sign
Davide Lo Sterzo Hesh i
Client Sign
D i

TR b 0240821

08:15:24 +0200"



NOTES
SMOKE INSIDE UPS

S0 NER H2 INSIDE UPS +2INSIDE e R 1. F&GLOGIC VOTING IS MANAGED BY RELEVANT UCP (BESS, FUEL

NOTES o NOTES CELL AND ELECTROLYSER PACKAGES
: LOGIC ACTIVATION

CAUSED BY H2 DETECTORS INSIDE UPS CONTAINERS (B-100/300)

AND ALL THE OTHERS PLATFORM H2 DETECTORS SHALL NOT BE

ALARMEDIFAILED

3. LOGIC ACTIVATION ONLY IN CASE OF 200N H2 CONFIRMED IS

CAUSED BY H2 DETECTORS INSIDE UPS CONTAINERS (ONLY

FOR B-100 OR B-300) AND AT LEAST ONE OF PLATFORM H2

DETECTORS (EXCLUDED INSIDE UPS CONTAINERS B-100/300) IS

ALARMEDIFAILED

ACTIVATION OF AMBER BEACONS (H2).

ACTIVATION OF RED BEACONS (FIRE)

ACTIVATION OF BOTH AMBER AND RED BEACONS .

SHUTDOWN OF NITROGEN PACKAGE WILL BE PERFORMED ONLY

AFTER THE ELECTROLYSER PACKAGE HAS BEEN SAFELY

SHUTDOWN (IF IT IS ON LINE).

IN CASE OF LOSS OF ON-SHORE COMMUNICATION THE ESD-1D

LOGIC WILL BE ACTIVATED DUE TO THE IMPOSSIBILITY OF

REMOTE CONTROL DEPRESSURIZATION.
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BLPH SHEAMS SIGNATURE FORM

Action Title: HAZOP Study Actions

Ref. Doc. K559-2254-SE-REP-015

Item No. 61

Cause: Multiple causes of loss of pressure

Consequence:

Safeguards: Loss of utilities

Actions: Examine failure modes of local equipment rooms upon loss of instrument air and

provide suitable mitigation to allow these to continue to operate electrical
systems.

Assigned Respondent (By)

ROSETTI Instrumentation Engineer

RESPONSE

Loss of instrument air has not impact to the shelter pressurization because it’s
not used to pressurize the shelter.

Each local equipment room has redounded HVAC system (2x100%), each
system able to provide pressurization needed. Upon loss of one HVAC
system, the stand-by system will start immediately. Only in case of loss of
both HVAC systems the pressurization will be lost. Anyway, the electrical
systems keep continue to operate and in case of high temperature a high
temperature alarm will be sent to alert the operator in control room.
See project doc. "Supply Specification for HV (66kV-6.6kV) Switchroom B-
100" n° 123A90-DDL-AR-SP-10000 rev.01 (the same philosophy is applied for
containers B-200/300/400)

Attachments:

Issue Date (dd/mm/yy)

Approvals / Endorsements

EPC Discipline Lead Sign
L.Calabrese :
EPC HSE Lead Sign
C.Caracciolo cC
EPC Project Manager Sign
D.Lo Sterzo St
Client Sign

Digitaal
A
Paul van Rossum
Datum: 2024.09.03

17:10:46 +0200"
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HOLLANDSE KUST NOORD WIND PARK Project

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

Supply Specification or Sheet 37 of 109
Document Title: Date: 22/04/2024
HV (66kV-6.6kV) Switchroom B-100 Rev- 01

The performance of the air ventilation units must be evaluated considering the environmental conditions in
which the units will be installed and must have characteristics able to guarantee the normal ageing of the
components.

All equipment, materials and instruments must guarantee their functionality at the minimum and maximum
temperatures of the site.

All dampers and equipment must be supplied with a support junction box to which the necessary electrical
connections can be made, and to which the connection cables to the local HVAC and lighting power and
control panel will be connected.

All HVAC system, except fire dampers, will be feeded and controlled by the HVAC and lighting power and
control panel.

All system provided shall comprehend suitable supports for the aim and the environment where they will be
installed.

6.5.5 Air Ventilation System

As previously specified, due to limited spaces available both inside and outside the shelter, the air ventilation
system will be composed by 2x100% AHUs (Air Handling Units) provided of heating system, and will be
mounted on the module roof.

Each ventilation unit will be able to maintain the internal design conditions of the project by means of the
temperature difference between indoor air and supply air temperature. In addition, each system will
guarantee the airflow rate required to maintain an overpressure against external pressure equal to 50 Pa,
and the minimum air changes requested for the module.

AHU units shall be powered directly from the HYAC UCP; also signal cables will be connected with the HVAC
and lighting power and control panel. More details are reported on related paragraph.

Each HVAC system will be provided of supply ducts. Inlet openings will be placed on the module walls, in
combination of a sleeve; no. 1 fire and gas damper will be provided and flanged to the internal side of each
sleeve.

The air shall be exhausted from an opening placed on wall, at a height next to the roof, with the aim to avoid
interferences with other components (e.g. cable trays, etc.). No. 1 pressure relief damper and no. 1 fire and
gas damper will be provided and flanged to the internal side of the outlet sleeve. The pressure relief damper
shall guarantee the overpressure requested inside the module, as previously specified. An outlet duct piece
with bird screen wire mesh shall be installed on the external side of the sleeve, designed to avoid rain from
entering the module.

The treated air is conveyed into the module through ducts made of stainless steel, according to the above-
mentioned prescriptions. Supply air shall be filtered to remove salt, moisture and dust from the airflow, and
heated by the electric heating coil if needed; subsequently the air will be supplied by means of a fan. All
entering air will be exhausted through the pressure relief damper.

Each AHU unit shall be provided with non-return damper to isolate the relative system when is turned off.

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

File: 123A90-DDL-AR-SP-10000 Rev.01




BLPH SHEAMS SIGNATURE FORM

Action Title: HAZOP Study Actions

Ref. Doc. K559-2254-SE-REP-015

Item No. 62

Cause: Requirement to depressure and gas free hydrogen storage vessels
for maintenance

Consequence: Significant volume of nitrogen required to pressure purge hydrogen
storage vessels. Which may be impractical to store on platform.

Safeguards:

Actions: Investigate practical means of providing sufficient volume of nitrogen

for pressure purging hydrogen pressure storage vessels.

Assigned Respondent (By)

ROSETTI Process Engineer

RESPONSE

The current design is to provide Nitrogen via the Nitrogen Generation
Package (A-64000), configured as 1 x 100%. The design capacity is based
on:

1) continuous purge of Hydrogen Vent system (see Attachment 1);
2) peak demand by:

a) the electrolyser package, see Attachment 1;

b) H2 Storage vessel purging, see Attachment 1.
To be noted that the two above peak demand are not coincident.

The design capacity is 60 Nm3/h, see Attachment 2.

Also see P&iD 123A90-DDL-PR-PID-80027, rev02

Attachments:

Issue Date

19-06-2024

Approvals / Endorsements

Autore firma digitale: Ciro
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EPC Project Manager Sign

Davide Lo Sterzo P
Client Sign
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Paul van Rossum
Datum: 2024.08.21
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X0y (45 hr)=3.2%
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Neoe » |———— N
22.4-10

Model equation

t:=0,1 min..100 hr
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X062 (t)

3%+
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1.5.1.B) CASE (B): REMOVAL OF LOW PRESSURE HYDROGEN INSIDE THE VESSEL (planned

SHUTDOWN)

Xuo0 = 1 OO%

Ncm
M=42.5 ——

hr
P=1.2 bar
T=20 °C
V=96 m’

Similarly to the above theory, making a mass balance on H2 one can obtain the
time required to obtain a molar fraction of

initial mole fraction of H2 inside the vessel

assumed molar flowrate of purging gas (comp.97%N2; 3%02)

operating pressure during purging activity

operating temperature during purging activity

total vessel volume

File: 123A90-DDL-PR-RE-80037 APPENDIX01.mcdx Page 5 of 8



k=0.25 mixing coefficient (to account for mixing inefficiency)
Nigt =4726.4 mol moles of gas inside the vessel during purging

-kM.(Ncm)™*

mol o
Neoe * |— 3
22.4-10

%y (£) = %y00 € Model equation

%y, (35 hr)=2.98% time required to obtain a residual concentration of H2
lower than 4%

100%
90%
80%
70%
60%

o %32 (t)

40%

30%

20%

4% 10%

v

t (hr)

In order to estimate the final mole fraction of N2,02 and H2 at the
end of 35 hours, one can solve the following system of linear

equations:
o
8 x,=1%  %e=1%  Xe=1%
=
>
wv
wv
(]
g
© Ko+ X+ X =1
wv
€
3 Xoo 3%
g Xz 97%
o
O
| Xu,=x;,(35 hr)
N
g .
= b 2:flnd<Xo27XN27XH2>
v c

Thus, the final concentration will be as follows:
a=2.91% final mole fraction of 02

File: 123A90-DDL-PR-RE-80037 APPENDIX01.mcdx Page 6 of 8



b=94.11% final mole fraction of N2

I

I

I

| c=2.98% final mole fraction of H2

I

[ Ncm ) .

| QN%ﬂZPP=42.5—B;T Assumed Nitrogen flowrate for purging
Ha:=2.5 Nitrogen generator "Air Factor" (HOLD1)

| Fm;=Ha-M::106.3—7;— Air demand for Nitrogen generator

| r
Thus, as per the above executions (A) and (B), one obtains the time for
purging (considering the reasonable size and then the limitation of the
nitrogen generation size being nearly 52.7 Scm/hr):

| time,:=45 hr to purge n.l vessel (say 02 "displacement")

timeg:=35 hr to purge n.l vessel (say H2 "displacement")

By considering a "back to back" philosophy it will take the following total
time for purging (excluding any "dead time"):

| 6+time,=11.25day to purge n.6 vessel (02 "displacement")
6+timeg=8.75day to purge n.6 vessel (H2 "displacement")

1.5.2) ELECTROLYZER PURGING DEMAND
The electrolyzer has a nitrogen demand as follows (Ref.[3]):

Ncm
Qnopi=36 —— Nitrogen flowrate required for purging
hr of electrolyzer (Ref.[3])
Ha:=2.5 Nitrogen generator "Air Factor" (HOLD1)
Ncm , .
Fm:=Ha-QME=9O-7;— Air demand for Nitrogen generator
r

1.5.3) PURGE GAS RATE (HUSA's correlation)
The purge gas rate for continuous purge requirements in open flare/vent
without the effect of buoyancy seal is given by Husa correlation (Ref.[4]):

0,:=3% Acceptable 02 volume fraction
CJ:98%> Volume fraction of N2

KJ:1.7O7 Constant for N2

@J:296 Volume fraction of H2

@j:5-783 Constant for N2

ID:=0.254m Assumed internal diameter for stack
y:=min(7.62m,10-ID)=2.54m Distance down the stack

(3]}

1 20.9 L e Ncm Ncm )
1n -}:C“ ‘K =9.2 Purge gas consumption

% 0, o 1 i hr hr

m

.
)

File: 123A90-DDL-PR-RE-80037 APPENDIX01.mcdx Page 7 of 8
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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 LTCS SOVRASPESS. CORROSIONE SERBATOI 3 mm
VESSELS MATERIAL VESSELS CORROSION OVER-THICKNESS
7 INORMATIVA PROGETTO SERBATOI ASME VIII DIV 1 NORMATIVA COLLAUDO SERBATOI 2014/68/EU PED
VESSELS DESIGN CODE VESSELS INSPECTION CODE
8
DATI FUNZIONALI
FUNCTIONAL DATA
9 |PORTATA ARIA IN INGRESSO 150 Nm3/h
INLET AIR FLOWRATE
10]PRESSIONE DI ESERCIZIO 9 barg
OPERATING PRESSURE
11]TEMPERATURA DI ESERCIZIO 35 °C
OPERATING TEMPERATURE
12]PUNTO DI RUGIADA IN INGRESSO -40 °C

INLET DEW POINT

TIPO MATERIALE ADSORBENTE
DESICCANT MATERIAL TYPE

CARBON MOLECULAR SIEVE

QUANTITA" ADSORBENTE PER TORRE
DESICCANT QUANTITY/EACH TOWER

200 kg

PORTATA AZOTO IN USCITA
OUTLET NITROGEN FLOWRATE

60 Nm3/h

PUREZZA AZOTO IN USCITA
OUTLET NITROGEN PURITY

97 %

POTENZA TOTALE INSTALLATA
TOTAL DEMANDE RATE

0.05 kW

PERDITA DI CARICO
PRESSURE DROP

0.5 bar

DURATA CICLO
LENGHT OF CYCLE

1+1 min

20

CONSUMO kWh PER RIGENERAZIONE
kWh CONSUMPTION/EACH REGENERATION

2

=

TENSIONE DI ALIMENTAZIONE :
SUPPLY VOLTAGE

24 VDC AUX.

22

GRADO DI PROTEZIONE
PROTECTION DEGREE

IP 65

23

CLASSIFICAZIONE AREA
AREA CLASSIFICATION

SAFE

24

RADIOGRAFIE
RT TEST

O vEes NO

25

VERNICIATURA
PAINTING

EXTERNAL [0 INTERNAL

26

ZINCATURA
GALVANIZING

O vEes NO

27

RUMOROSITA'
NOISE LEVEL

85dB(A) max PRESSURE LEVEL at 1 m

28

29

Notes:

- details of nozzle are included into equipment sectional drawing

01 [ISSUE FOR REVIEW

GT

™ 08-mag-24

00 |ISSUE FOR REVIEW

GT

™ 28-mar-24

REV.
REV.

DESCRIZIONE
DESCRIPTION

EMESSO
ISSUED

APPROVATO
APPROVED

DATA
DATE




CLIENTE ROSETTI MARINO COMM: 167/24
c ﬁ% 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
1 JQUANTITA'
QUANTITY
2 [ITEM V-64001
TAG
3 [SERVIZIO SERBATOIO AZOTO
SERVICE NITROGEN TANK
4 |TIPO VERTICALE
TYPE VERTICAL
5 IMATERIALE LTCS
MATERIAL
6 [NORMATIVA PROGETTO ASME VIII DIV.1 NORMATIVA COLLAUDO 2014/68/EU PED
DESIGN CODE INSPECTION CODE
7 [MATERIALE LTCS SOVRASPESS. CORROSIONE 3mm
MATERIAL CORROSION OVER-THICKNESS
8 |PRESSIONE PROGETTO 12 barg TEMPERATURA PROGETTO -29/+80 °C
DESIGN PRESSURE DESIGN TEMPERATURE
9 |[DIAMETRO ESTERNO 2000 mm LUNGHEZZA T/T 2900 mm
EXTERNAL DIAMETER T/T LENGHT
10|VOLUME 11 m3
VOLUME
11|RADIOGRAFIE YES SPOT O No
RT TEST
12|VERNICIATURA EXTERNAL O INTERNAL
PAINTING
11|ZINCATURA O YEs NO
GALVANIZING
12
13]Notes:
- details of nozzle are included into equipment sectional drawing
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
18IN3 1/2" NPT 3000# PRESSURE GAUGE HALF COUPLING
19IN4 1/2" NPT 3000# PRESSURE TRANSMITTER HALF 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
01 |ISSUE FOR REVIEW GT ™ 08-mag-24
00 |ISSUE FOR REVIEW GT ™ 28-mar-24
REV. DESCRIZIONE EMESSO APPROVATO DATA
REV. DESCRIPTION ISSUED APPROVED DATE




CLIENTE ROSETTI MARINO COMM: 167/24
c o g: % CUSTOMER JOB:
=== === |RIFERIMENTO CROSSWIND UNITA' /
REFERENCE ITEM
IMPIANTO NITROGEN GENERATION FOGLIO N° 3 DI :
DRYING UNIT PACKAGE SHEET OF
FOGLIO DATI PER FILTRO
FILTER DATA SHEET
DATI GENERALI
GENERAL DATA
1 JQUANTITA' 2
QUANTITY
2 |ITEM S-64001A/B
TAG
3 |SERVIZIO DUST REMOVING
SERVICE
4
DATI PROGETTO CALDARERIA
VESSELS DESIGN DATA
5 |[PRESSIONE PROGETTO 12 barg TEMPERATURA PROGETTO -29/+80 °C
DESIGN PRESSURE DESIGN TEMPERATURE
6 IMATERIALE LTCS SOVRASPESS. CORROSIONE 3mm
MATERIAL CORROSION OVER-THICKNESS
7 INORMATIVA PROGETTO ASME VIII DIVA NORMATIVA COLLAUDO 2014/68/EU PED
DESIGN CODE INSPECTION CODE

DATI FUNZIONALI
FUNCTIONAL DATA

9 |GAS DA TRATTARE NITROGEN 97% PORTATA IN INGRESSO 60 Nm3/h
GAS TO BE TREATED INLET FLOWRATE
10|PRESSIONE DI ESERCIZIO 8.5 barg TEMPERATURA DI ESERCIZIO 35 °C
OPERATING PRESSURE OPERATING TEMPERATURE
11]PERDITA DI CARICO/FILTRO PULITO : 0,1 bar PERDITA DI CARICO/FILTRO SPORCC : 0.3 bar
PRESSURE DROP/CLEAN FILTER PRESSURE DROP/DIRTY FILTER
12|EFFICIENZA 99.9 % GRADO DI FILTRAZIONE 1 um
EFFICIENCY FILTRATION DEGREE
13]oLIO RESIDUO N/A
RESIDUAL OIL
14
CARATTERISTICHE ELEMENTI FILTRANTI
FILTRATION ELEMENTS DATA
15|TIPO ELEMENTO FILTRANTE CARTRIDGE MATERIALE COALESCING MICROFIBER
FILTRATION ELEMENT TYPE MATERIAL
16|N° CARTUCCE PER FILTRO : 1 MODELLO 30A
No. OF ELEMENTS/EACH FILTER MODEL
17
STRUMENTI - ACCESSORI
INSTRUMENTS - ACCESSORIES
18] O BY-PASSFILTRO
FILTER BY-PASS
19 TUBAZIONE DI RACCORDO FILTRO
CONNECTION PIPE TO FILTER
20 VALVOLE INTERCETTAZIONE 2 VIE O 3VE O AUTOMATICHE
ON/OFF VALVES 2-WAY 3-WAY AUTOMATIC
211 O MANOMETRO DIFFERENZIALE
DIFFERENTIAL PRESSURE GAUGE
22 TRASMETTITORE DI PRESSIONE DIFFERENZIALE AS PER P&ID NO. 1724000437-PR-PID-00018
DIFFERENTIAL PRESSURE TRANSMITTER
23 VALVOLA DI DRENAGGIO
DRAIN VALVE
24] O SCARICATORE DI CONDENSA O AUTOMATICO O GALLEGGIANTE
STEAM TRAP AUTOMATIC FLOATING
25] O VALVOLE DI SICUREZZA
SAFETY VALVES
NOTE / REMARKS :
01 [ISSUE FOR REVIEW GT ™ 08-mag-24
00 [ISSUE FOR REVIEW GT ™ 28-mar-24
REV. DESCRIZIONE EMESSO APPROVATO DATA
REV. DESCRIPTION ISSUED APPROVED DATE
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BLPH SHEAMS SIGNATURE FORM

Action Title: HAZOP Study Actions

Ref. Doc. K559-2254-SE-REP-015

Item No. 67

Cause: Loss of liquid level within T-55001. (Likely cause would be control loop failure of
level control T-55001)

Consequence: T-55001 could become dry after an extended period, leading to potential air
ingress into piping that contains hydrogen. Leading to potential for
ignition/explosion & risk to personnel.

Safeguards: Low level alarm (Not valid, part of IE)

'Low Low 'liquid level alarm (trip enunciation).
Actions: Consider requirements for liquid seal within main drain line system.

Assigned Respondent (By)

ROSETTI Process Engineer

RESPONSE

The recommendation has been superseded since the identified cause (during
FEED HAZOP SESSION), “Loss of liquid level within T-55001. (Likely cause would be
control loop failure of level control T-55001)” is not applicable and valid.

As per EPC P&iD doc. N. “123A90-DDL-PR-PID-80026” (see attachment 1), the level
control loop is not present.

It is worth to note here that the same liquid control loop was already deleted on
the last revision of FEED P&iD (see attachment 2).

Attachments:

Issue Date (dd/mm/yy)

Approvals / Endorsements

EPC Discipline Lead Sign
C. Impradice Vnprories o

EPC HSE Lead Sign

C.Caracciolo cc

EPC Project Manager Sign

D. Lo Sterzo Hush A

Client Sign

W S

08:16:05 +0200"




NOTES

ALL STILLING TUBES AND DIP PIPES SHALL BE SUPER DUPLEX.
DELETED.

1.
T-55001 2
WASTE WATER TANK 3.
izz::zzzzz::::z::z:) 4. CDRAIN LINETO SHIP DISPOSAL.
5.
6.
7.
8.

'ON"ONIMYEA oy onmvaa

CAPACITY © 161 PERFORATED STILLING TUBE
/02\ DESIGN P/T : (0.005 barg / 80

MATERIAL : CARBON STEEL FOR PERIODIC DOSING OF THE WASTE WATER TANK.

FOR DESCRIPTION AND SPECIFICATION OF VESSEL NOZZLE,
‘@ REFERENCE SHALL BE MADE TO THE TECHNICAL DATA SHEET FOR WASTE
WATER TANK - T-55001, DOC. N. "123A90-DDL-MAC-DS-50008"
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FROM HYDROGEN
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WW-150-01SS
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T-55001

WASTE WATER TANK

SIZE {4000 mm (L) x 4000 mm (W ) x 1000 mm (H)
CAPACITY £ 16 m3
DESIGN PIT i 3.5 barg / 80°C

NOTE 2
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RELIANCE NOTICE
This document s issued pursuant to an agreement between Kellogg Brown and Root Limited and / or s subsidiary or
affiliate companies (“*KBR') and Shell Global Solutions B.V. which agreement sets forth the entire rights, obligations and
liabilities of those parties with respect to the content and use of the document. Reliance by any other party on the contents
of the document shall be at its own risk. KBR makes no warranty or representation, expressed or implied, to any other party
with respect to the accuracy, completeness, or usefulness of the information contained in this document and assumes no
liabilities with respect to any other party's use of or damages resulting from such use of any information, conclusions or
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to UK, U.S. and any other applicable export control regulations, including restrictions on the export, sale or transfer of items
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as authorized under appl export control requirements.
‘This document contains information which is proprietary to Kellogg Brown and Root Limited. This information is to be held in
Lw‘j confidence. No disclosure or other use of this document, is to be made without prior written consent of Kellogg Brown and
Root Limited.
NOTES: HOLDS:
1 . DELETED. 7
2. OVERFLOW TO RISEfABOVEJDECK TO MAXIMISE TANK WORKING CAPACITY. . DELETED.
3. _LOCATE VENT DISCHARGE AWAY FROM WALKWAYS ETC. . DELETED.
7. IN DECK TANK WITH EXAMPLE EXPORT LINE SHOWN FOR CLARITY. . DELETED.
5. PERFORATED STILLING TUBE. . DELETED. EFERENCE DRAWINGS
6. VARIABLE AREA FLOW METER TO BE INSTALLED VERTICALLY WITH DIRECTION OF . DELETED.
FLOW UPWARDS.
7. METHODOLOGY FOR EMPTYING THE WASTE WATER TANK TO BE DEVELOPED IN THE SHELL BLPH FEED
NEXT PHASE, WHEN DETAILED REQUIREMENTS ARE KNOWN. PIPING AND INSTRUMENTATION DIAGRAM
8. HEAT TRACING AND INSULATION REQUIREMENT TO BE DETERMINED IN THE NEXT
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BLPH SHEAMS SIGNATURE FORM

Action Title: HAZOP Study Actions

Ref. Doc. K559-2254-SE-REP-015

Item No. 69

Cause: Loss of liquid level within T-55001. (Likely cause would be control loop failure of
level control T-55001)

Consequence: Pump P-55002 dry running, leading to pump damage

Safeguards: Low level alarm (Not valid, part of IE)
‘Low Low 'liquid level alarm (trip enunciation).

Actions: Based on LOPA assessment, there is currently no requirement for 'LL' trip on

waste water tank , T- 55001 to protect
P55002, hence this can be redesigned as a DCS based switch independent from
the level controller.

Assigned Respondent (By)

ROSETTI Process Engineer

RESPONSE

Both Pump P55002 and LL level trip (inside the T-55001) have been deleted on
the last revision of the FEED PID. This is also confirmed by the EPC P&iD.

Therefore, the recommendation is superseded (see EPC PID “123A90-DDL-PR-PID-
80026”, attachment 1)

Attachments:

Issue Date (19-01-24)

Approvals / Endorsements

EPC Discipline Lead Sign
Ciro Impradice (Process) ikt B
EPC HSE Lead Sign
Carolina Caracciolo CC
EPC Project Engineering Manager Sign

Davide Lo Sterzo

Client Sign




"ON"ONIMY YA -4y oumaa

EE

1

FROM ELECTRO-CHLORINATION
PACKAGE

.
1"-C-043-01CP-E
|
1 Deq—D—
oan
¥ sumnon
e
conc 1o
rsas

SAMPLE
CONNECTION

BLPH-MV-398

1-55001
WASTE WATER TANK
SIZE < 4000 mm (1) X 4000 mm (W) x 1000 mr )
capaCTY ¢ 16m:
DESIGN /T 3.5 barg / B0'C

attachment 1 of action 69
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NOTES

ALLSTILLING TUBES AND DIP PIPES SHALL BE SUPER DUPLEX.

OVERFLOW TO RISE ABOVE DECK TO MAXIMISE TANK WORKING CAPACITY.
LOCATE VENT DISCHARGE AWAY FROM WALKWAYS ETC.

IN DECK TANK WITH EXAMPLE EXPORT LINE SHOWN FOR CLARITY.
PERFORATED STILLING TUBE.

VARIABLE AREA FLOW METER TO BE INSTALLED VERTICALLY WITH
DIRECTION OF FLOW UPWARDS.

FOR PERIODIC DOSING OF THE WASTE WATER TANK.
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HOLDS

1. CONTROL VALVE SIZE (BY VENDOR)
2. METHODOLOGY FOR EMPTIYNG THE WASTE WATER TANK.
3. VENT LINE DIAMETER.
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(1/1)

CROSSWIND R Rose
HOLLANDSE KUST NOORD WIND PARK RN
Project Base Load Power Hub (BLPH)
Action Title: EPC HAZOP Study Actions
Action No: #3
Ref Doc 123A90-DDL-SAF-RE-30006
Item No. #3
Causes 1.2.3. 25PIC005 failure opening 25PV006
2.2.3. 25PICO005 failure opening 25PV005
3.2.1. 25PICO05 failure opening 25PV005
Consequences 1.2.3.1. H2 sent to H2 vent header and vented to atmosphere, loss of

product. Potential for fire/explosion of continuously vented H2 at top of H2
vent.

A single H2 storage vessel can be depressurised while maintaining pressure
in the other vessels.
Consequence 2.2.3.1,3.2.1.1

Recommendation

3. Review if it is credible to implement an interlock on 25PIC005 to prevent
25PV005 being opened outside of a purge cycle operation.

Actions

The TAG number of the valve 25PV005 and of the 25PIC005 (HAZOPED P&ID
Revision 01, 24/11/2023) has been changed to 25PV035 and 25PIC035, respectively
(ISSUED P&ID Revision 01, 15-02-2024).A software interlock on 25P1C035 to prevent
25PV035 being opened outside of a purge cycle operation has been provided, as
per note 12 on the attached P&ID 123A90-DDL-PR-PID-80015_01, attachment

1 and as per "Process Control,Operation, Start-up and Shutdown Philosophy", doc.
n. "123A90-DDL-PR-RE- 80031_01", attachment 2
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NECESSARY CONTROL SYSTEM SOFTWARE SHALL BE INCLUDED TO SUPPORT
ADVACED VALVE CONTROL, PARTIAL STROKE TESTING AND DIAGNOSTICS
FOR ANY SAFETY CRITICAL ON/OFF VALVES. THESE APPLICATION SHALL BE
IDENTIFIED BY HAZOP AND LOPA EVALUATION IF PARTIAL STROKE TESTING
WILL BE REQUIRED:

THE "TYP. 3" SHALL BE CONSIDERED INSTEAD THE ACTUAL "TYP. 2" FOR SDV
THE "TYP. 5" SHALL BE CONSIDERED INSTEAD THE ACTUAL "TYP. 4" FOR BDV

TIGHT SHUT OFF VALVE,

VARIABLE AREA FLOWMETER TO BE INSTALLED VERTICALLY WITH DIRECTION

OF FLOW UPWARDS.

NITROGEN CONTROL VALVE (25-FV-001), CAN NOT OPEN UNTIL THE PRESSURE

WITHIN THE VESSEL IS BELOW THE NITROGEN SUPPLY PRESSURE.

ONE COMMON UNINSTALLED SPARE PSV FOR ALL VESSELS

FOR PULSE PRESSURE PURGING OF VESSEL WITH HYDROGEN ﬂ

FOR FLOW PURGING OF VESSEL WITH NITROGEN
Y Y Y Y Y Y Y Y Y YN Y Y Y Y Y Y Y Y Y v

FOR DESCRIPTION AND SPECIFICATION OF VESSEL NOZZLE, REFERENCE

SHALL BE MADE TO THE TECHNICAL DATA SHEET FOR H2 STORAGE,

DOC. N. "123A90-DDL-MAC-DS-50027"

REDUCERS TO BE INSTALLED AS CLOSE TO PSV AS POSSIBLE.

FOR ORIFICE DIAMETER REFERENCE SHALL BE MADE TO "RELIEF, VENT AND

BLOWDOWN REPORT" DOC. N. "123A90-DDL-PR-RE-80030"

NOZZLE N4 TO BE INSTALLED AT MINIMUM DISTANCE FROM TANGENT LINE

OF THE VESSEL (ON THE OPPOSITE SIDE OF N5 NOZZLE).

SOFTWARE INTERLOCK TO PREVENT 25PV035 BEING OPENED OUTSIDE OF A.
PURGE CYCLE OPERATION. CONTROL VALVE 25PV035 IS USED ONLY IN CASE
OF VESSEL PURGING

SOFTWARE INTERLOCK TO PREVENT 25FV031 BEING OPENED OUTSIDE OF A
PURGE CYCLE OPERATION.

ATIMER ALARM ON THE H2 PRESSURIZATION SECTION OF THE PURGE CYCL
IN THE CONTROL LOGIC IS PROVIDED TO DETERMINE IF THE PURGE VALVE
25PV035 HAS FAILED TO CLOSE.

25PSVO01A SIZED FOR FIRE
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and Shutdown philosophy Rov 01

Should be the operating pressure (PV) fall under the PID regulator SP, the controller drives the control valve
to decrease opening (Cv); vice versa, should the operating pressure (PV) rise above the PID regulator SP, the
controller drives the control valve to increase its opening (Cv).

At the beginning of the purging operation a timer alarm, in the control logic, will be implemented to
determine if 25-PIC-035 failure opening the valve 25-PV-035. It is expected that, according to flow rate of N2
entering to the vessel under purging operation, it will reach the desired pressure at which purging shall be
performed within almost 40 minutes. Therefore, after 40 minutes, should the 25-PT-035 indicate a pressure
less than the above indicate value of 2 barg, a time alarm will alert the operator that the vessel has not reach
the pressure within the desired time. Once the pressure has been reached, then the time alarm shall be
deactivated.

The control valve 25-PV-035 is used only in case of vessel purging. Therefore, a software interlock is provided
to prevent 25-PV-035 being opened outside of a purge cycle operation. The same software interlock
prevents the opening of the control valve 25-FV-031 outside of a purge cycle operation.

Moreover, once the desired pressure of 2 barg has been reached, should the pressure inside the vessel
under purging operation fall below the set point of 2 barg, a low pressure alarm on the pressure transmitter
25-PT-035 is provided, to alert the operator. This low pressure alarm will be deactivated at beginning of the
purging operation (during the pressurization phase), when the desired pressure is not yet reached. Once 2
barg has been reached, then the alarm will be activated. This is to prevent the low pressure alarm is triggered
unnecessarily.

The above-described control loop is relevant to H2 Storage Vessel V-25001A under purging operation. The
same applies to the others five H2 Storage Vessel V-25001B/C/D/E/F.

The same control loops 25-FIC-031 and 25-PIC-035 (for the vessel A) above described is used when, after
maintenance activities, displacement of air is required, before to reinsert H2 inside the vessel. The purpose
of displacing the air from the vessel is to create an inert atmosphere inside the vessel before starting the
hydrogen loading phase.

Moreover, at inlet manifold of the vessels, there is a pressure transmitter (25-PT-001) that indicates the
pressure value to the DCS with a high alarm threshold. This signal is replicated via software/serial link to the
electrolyser package A-20000 in order to communicate the pressure level established inside the whole
buffer volume.

Finally, an XV valve located at inlet hydrogen manifold allows for nitrogen purging during maintenance

campaign.

3.4.1.3 Start-up and Shut-Down philosophy

No particular start-up or shutdown requirements are provided or needed for these vessels. Except that a
dedicated pressure transmitter (25-PT-004/006/008/009/011/012) that handles the plant ESD in case of
system overpressure. The emergency high-high level pressure signal is replicated to DCS. Moreover no

This document undergoes an issuance cycle within EDMS Fusionlive". Its distribution is electronically controlled. Once printed shall be
considered as "NOT CONTROLLED" copy
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Action Title: EPC HAZOP Study Actions

Action No: #4

Ref Doc 123A90-DDL-SAF-RE-30006

Item No. #4

Causes 1.2.4. 25XV006 Driven open/inadvertently opened by operator

Consequences 1.2.4.1. Pressurise downstream system to 25PV025A/B up to 30barg.
Potential to exceed design pressure (3 times design pressure) downstream

of 25PV025A/B, LOPC of H2 and explosion on ignition.

Recommendation 4. Ensure that 80PSV00L1 is sized for failure of downstream isolation on H2
vessel during filling operation (i.e. 25XV006) with 25PV025A or B fully open.

Actions 80PSV001 has been verified also for the case "failure of downstream
isolation on H2 vessel during filling operation (i.e. 25XV006) with 25PV025A
or B fully open". Moreover, as per "Relief, Vent and Blowdown Report" doc

n. "123A90-DDL-PR-RE-80030_01", the above case is also the sizing case.
For reference see attachment 1
Assigned Respondent (By) Process
Issue Date ( 01-12-2023)
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Approvals / Endorsements
EPC Discipline Lead Ciro|
Ciro Impradice 08-04-2024 Impradic
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EPC Project Manager
D.Lo.Sterzo
Client
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3.3 PSV CALCULATION SUMMARY

The following table summarizes applicable scenarios and sizing results of each PSV, the detailed calculation

are shown through the Appendix 01 Section.6.1:

Calc. Rated .
PSV TAG PID n° Type (iitr P) Case | load Flow PSV size
g (kg/h) | (kg/h)
123A90-DDL-PR-
25—PSV_((1()MAJ[O F PID-80015 Conventional 40 Fire 627 1067 3OO|Q>)E<§50|b
to PID-80020
Bloc.disch 106 185 102
123A90-DDL-PR- . ) 1501bX150lb
80-PSV-001 Conventional 10
PID-80012 CVfail | 2679 3095 3K4
' 1501bX1501b
- )
Bloc.disch 61.4 690.4 1501bX1501b
123A90-DDL-PR- . Reverse
64-PSV-001 PID-80027 Conventional 10 flow (H2 Jas 85 1D2
from ’ 1501bX150lb
vessel)

Table 4 - PSV calculation summary

(*) The PSV set pressure is reached only after 4.4 minutes and after that time the PSV valve starts to discharge
at a pressure slightly above the set pressure value (~44 bara) as shown along the below APPENDIX 01 - PSV
CALCULATION SHEETS.

See APPENDIX 01 - PSV CALCULATION SHEETS

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

considered as "NOT CONTROLLED" copy
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Project Base Load Power Hub (BLPH)

EPC HAZOP Study Actions
Action No: #5
Ref Doc 123A90-DDL-SAF-RE-30006
Item No. #5
Causes 2.2.5. Spectacle Blind on Waste Water Line left open following
maintenance
Consequences 2.2.5.1. Potential overpressure of waste water tank T55001 due to N2

pressurisation resulting in overpressure and rupture of waste water tank
T55001. Potential impact on personal.

Recommendation 5. Review whether a permanent connection to the waste water tank
T55001 is required from the hydrogen storage vessels. If so then review the
potential for open waste water drain on storage vessel V25001A-F to result
in overpressurisation of waste water tank during an N2 pressure test of the
vessel following maintenance activity. Also consider the required vent
sizing of waste water tank T55001 (to be calculated).

Actions Based on the Electrolyser Vendor information (see TQ number "123A90-PML-PM-
TQ-00023", Attachment 1), the on-spec hydrogen, that is sent to the six Hydrogen
Storage Vessel (V-25001A/F) is 99.999% pure (i.e. Dry hydrogen). Therefore, the
liquid drain lines from each of the six vessels, leading to the Waste Water Tank (T-
55001) have been deleted, see Attachment 2 (P&iD "123A90-DDL-PR-PID-
80015_02").

In the two-year life cycle of the BLPH facility, no maintenance activity inside the
storage vessel is expected. However, if after maintenance activity drainage of liquid
(used for cleaning purpose) is required then the liquid from the vessels will be
removed via a temporary vacuum pump and the liquid disposed of in the same
manner as the liquids from the Waste Water Tank. The precise procedure will be
part of the maintenance / operating manual (yet to be developed).

Assigned Respondent (By) Process

Issue Date ( 01-12-2023)
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Approvals / Endorsements

EPC Discipline Lead
C.Impradice
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CROSSWIND ENICAL GUERY

No.TQ: |123A90-PML-PM- | Rev: 00

ROSETTIMARINO 700023

Originating Party Rosetti Marino
Subject Electrolyser Process Information
Author C. Impradice TQ Aconex unique number:
Interface TQ - from TQ interface source Aconex unique number:
Type Query x Interface x
Deviation Derogation (SHALL[PS])

Note: No deviations nor derogations which have an adverse effect on HSSE will be granted

Workpackage

Area(s) of application Design & Eng. x | Procurement Construction
Commissioning Operations Other

Issue date 22/09/2023 Urgent reply 5 days x | Routine reply 10 days

Close-out date

Closed-out by

1. Description

Reference documents / Aconex unique numbers:
K559-2254-PR-PID-002-001 - BLPH PIPING AND INSTRUMENTATION DIAGRAM ELECTROLYSER PACKAGE rev2

Reference is made to FEED document “K559-2254-PR-PID-002-001 - BLPH PIPING AND INSTRUMENTATION DIAGRAM
ELECTROLYSER PACKAGE rev2”, attached to this TQ. In accordance to note 4 of the attached PID (“PACKAGE VENDOR TO DEFINE
INTERFACE WITH CONTRACTOR AND CCS CONNECTION REQUIREMENTS”), Vendor is requested:

1) to inform RM about process fluids type (H2, N2, Instrument Air and water or whatever), which are necessary for the
proper working of the package;

2) to provide all process information (IN and OUT) of all fluids (operating and design conditions);

3) to inform RM if a vent line outgoing from the package is present (if yes, then Vendor to inform RM about all process

conditions on this stream).

For sake of clarity Vendor is requested also to markup the attached PID, indicating all missing interface points with the external
RM system.

2. Response

Reference documents / Aconex unique numbers

INTERFACES TABLE

This communication is issued for the recipient’s information and to facilitate the obligations
of the Parties under the Contract. This communication has no authority to amend Page 1/3

or vary the Contract nor relieve either Party of any duties, obligations or responsibilities.



CROSSW

TECHNICAL QUERY
Hollandse Kust Noord

No.TQ: |123A90-PML-PM- | Rev: 00
ﬁ} ROSETTIMARINO 700023
P Diameter & - Design Pressure Design
T InfOut | Desc on 2y Flow {m3/h Pressure Temparature {"C =
ype ripti Eittiog. Matesal {m3/h} (Barg) {Bata) °c) )
Soffened, 1" FLANGE y
Water supgly. In s ASME B1g.5 | 55318 0,805 48 8 10-35 40
2 1" FLANGE P
H2 Production Qut 99,990% ASME B18.5 55318 500 Nm3th i 40 5-85 80
= 2" FLANGE
534 3
HZ Went Cut Hydregen, ASME B8 5 55318 500 Nm3th ATM 40 5-85 80
The
maximum/peak
walue of Mitrogen
y Hiinagsn. 1" FLANGE flowrate, relsted
bideaansunply | In o7% ASMEB18S | 25318 | 4o the flushing ¥ 1a AR L
time {almost 2
minutes}, is 38
mdihe st 7 baeg
Operating Drain Mormasl: 0,402
Mo.1: 0 = Maximum: 1,8
drain from water Qut WWaste water 2 FL&Pﬂ‘JE 55310 {during quality ATM 8 5-35 80
s ASME Bi8.5 5
treatment rinse of RO
package system)
Cperating Drain
Mo2
drain from Fure water +
collector of H2 Hydregsens 2" FLANGE
venTs drain and Cut Catalyst + ASME B18.5 55318 050 ATH 8 5-35 80
hydrogen Zealite
purification
unit's vent
Maintenance Pure water Drain vahves, o 3
Dirain Ma. 1 Qout +] Rafer to FID £5318 Violurne: 2 m3 ATM 8 5-35 80
Maintensnce Pure water Dirzin valves, X
Dirain Mo, 2 Qut +0 . Refer to FID S5318 Volurne: 6 m3 ATM g 5-35 g0
. Compressed 1" FLANGE
Instrument air In i ASME B18.5 55318 18Mm3h pesk T.00 10 AME 45
In PID sent with this TQ, compressed air supply is missing as nan interface.
INTERFACES TABLE
- Diameter & . Design Pressure 3 Design
Type In/Out | Description Fitting Material Flow (m3/h) Pressure (Barg) (Barg) Temperature (°C) Temperature (°C)
Softened 1" FLANGE
Water supply In water ASME B16.5 SS316 0,805 4-6 6 10-35 40
This communication is issued for the recipient’s information and to facilitate the obligations
of the Parties under the Contract. This communication has no authority to amend Page 2/3

or vary the Contract nor relieve either Party of any duties, obligations or responsibilities.




CROSSWIND ENICAL GUERY

No.TQ: |123A90-PML-PM- | Rev: 00

ROSETTIMARINO 700023

. Hydrogen 1" FLANGE
H2 Production Out 99.999% ASME B16.5 SS316 500 Nm3/h 30 40 5-65 80
2" FLANGE
H2 Vent Out Hydrogen ASME B16.5 SS316 500 Nm3/h ATM 40 5-65 80
The
maximum/peak
value of Nitrogen
. Nitrogen 1" FLANGE flowrate, related
Nitrogen supply In 97% ASME B16.5 SS316 to the flushing 7 10 AMB 45
time (almost 2
minutes), is 36
m3/hr at 7 barg.
Operating Drain Normal: 0,402
No.1: " Maximum: 1,8
drain from water Out Waste water iSN'I:IlE_AB':gE SS316 (during quality ATM 6 5-35 80
treatment . rinse of RO
package system)
Operating Drain
No.2:
drain from Pure water +
collector of H2 Hydrogen+ 2" FLANGE
vent’s drain and Out Catalyst + ASME B16.5 58316 0.50 ATM 6 5-35 80
hydrogen Zeolite
purification
unit’s vent
Maintenance out Pure water Drain valves, $S316 Volume: 2 m3 ATM 6 5.35 80
Drain No. 1 +Hydrogen Refer to PID i
Maintenance Pure water Drain valves, )
Drain No. 2 Out +Oxygen Refer to PID SS316 Volume: 6 m3 ATM 6 5-35 80
. Compressed 1" FLANGE
Instrument air In air ASME B16.5 SS316 18Nm3/h peak 7,00 10 AMB 45
In PID sent with this TQ, compressed air supply is missing is on interface.

This communication is issued for the recipient’s information and to facilitate the obligations
of the Parties under the Contract. This communication has no authority to amend Page 3/3

or vary the Contract nor relieve either Party of any duties, obligations or responsibilities.



NOTES

% . TIGHT SHUT OFF VALVE
HYDROGEN STORAGE VESSEL VARIABLE AREA FLOWMETER TO BE INSTALLED VERTICALLY WITH DIRECTION
SIZE 2800 mm (ID] X 15500 mm (L T/T) OF FLOW UPWARDS.

DESIGN P/T : 40 barg / 10/80°C
MATERIAL :  CARBON STEEL 4. NITROGEN CONTROL VALVE (25-FV-001), CAN NOT OPEN UNTIL THE PRESSURE
WITHIN THE VESSEL IS BELOW THE NITROGEN SUPPLY PRESSURE.

OPERATING P/T : 30 barg /AMSB
ONE COMMON UNINSTALLED SPARE PSV FOR ALL VESSELS
FOR PULSE PRESSURE PURGING OF VESSEL WITH HYDROGEN
FOR FLOW PURGING OF VESSEL WITH NITROGEN
FOR DESCRIPTION AND SPECIFICATION OF VESSEL NOZZLE, REFERENCE
SHALL BE MADE TO THE TECHNICAL DATA SHEET FOR H2 STORAGE,
123A90-DDL-PR-PID-80028 DOC. N. "123A90-DDL-MAC-DS-50027".
TO HYDROGEN VENT HEADER
L-025-01HSS-N 9. REDUCERS TO BE INSTALLED AS CLOSE TO PSV AS POSSIBLE.
FOR ORIFICE DIAMETER REFERENCE SHALL BE MADE TO "RELIEF, VENT AND
BLOWDOWN REPORT" DOC. N. "123A90-DDL-PR-RE-80030"
NOZZLE N4 TO BE INSTALLED AT MINIMUM DISTANCE FROM TANGENT LINE
OF THE VESSEL (ON THE OPPOSITE SIDE OF N5 NOZZLE).

w

'ON"ONIMYEA oy onmvaa

LRI

— 6"-VL-145-01HSS-N

s

01HSS y VL14S

QaHSS & WY 142 [ BLPH-MV-035
10 12, SOFTWARE INTERLOCK TO PREVENT 25PV035 BEING OPENED OUTSIDE OF A
« PURGE CYCLE OPERATION. CONTROL VALVE 25PV035 IS USED ONLY IN CASE
OF VESSEL PURGING.
13.  SOFTWARE INTERLOCK TO PREVENT 25FV031 BEING OPENED OUTSIDE OF A
PURGE CYCLE OPERATION.
14. ATIMER ALARM ON THE H2 PRESSURIZATION SECTION OF THE PURGE CYCLE
IN THE CONTROL LOGIC IS PROVIDED TO DETERMINE IF THE PURGE VALVE
25PV035 HAS FAILED TO CLOSE.

25PSVO01A SIZED FOR FIRE
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CROSSWIND HOLLANDSE KUST NOORD WIND PARK mmm'm
Project Base Load Power Hub (BLPH)
Action Title: EPC HAZOP Study Actions
Action No: #6
Ref Doc 123A90-DDL-SAF-RE-30006
Item No. #6
Causes 1.2.5. 25FIC001 failure opening 25FV001 N2 valve
3.2.2. 25FICO01 failure opening 25FV001 N2 valve
Consequences 1.2.5.1. Potential for N2 (7barg) into H2 storage vessel V25001A during

filling operation resulting in off spec H2 sent to the Fuel Cell leading to
operational issue no hazardous consequences as per Fuel Cell HAZOP
(Cause 1.13.1).
Consequence: 1.13.2.1, 3.2.2.1

Recommendation 6. Review if it is credible to implement an interlock to prevent 25FV001
being opened outside of a purge cycle operation.

Actions The TAG number of the valve 25FV001 (HAZOPED P&ID Revision 01,
24/11/2023) has been changed to 25FV031 (ISSUED P&ID Revision 02, 12-
06-2024).

A software interlock to prevent 25FV031 being opened outside of a purge
cycle operation has been provided, as per note 13 on the attached P&ID

123A90-DDL-PR-PID-80015_02 (attachment1).

Software interlock applies to all storage vessels N2 supply flow valve

Assigned Respondent (By) Process

Issue Date ( 01-12-2023)

Action Response

Approvals / Endorsements

EPC Process Lead Cirds -§ign
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EPC HSE LEAD ' TTTSign
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EPC Project Manager Sign
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NOTES

% . TIGHT SHUT OFF VALVE
HYDROGEN STORAGE VESSEL VARIABLE AREA FLOWMETER TO BE INSTALLED VERTICALLY WITH DIRECTION
SIZE 2800 mm (ID] X 15500 mm (L T/T) OF FLOW UPWARDS.

DESIGN P/T : 40 barg / 10/80°C
MATERIAL :  CARBON STEEL 4. NITROGEN CONTROL VALVE (25-FV-001), CAN NOT OPEN UNTIL THE PRESSURE
WITHIN THE VESSEL IS BELOW THE NITROGEN SUPPLY PRESSURE.

OPERATING P/T : 30 barg /AMSB
ONE COMMON UNINSTALLED SPARE PSV FOR ALL VESSELS
FOR PULSE PRESSURE PURGING OF VESSEL WITH HYDROGEN
FOR FLOW PURGING OF VESSEL WITH NITROGEN
FOR DESCRIPTION AND SPECIFICATION OF VESSEL NOZZLE, REFERENCE
SHALL BE MADE TO THE TECHNICAL DATA SHEET FOR H2 STORAGE,
123A90-DDL-PR-PID-80028 DOC. N. "123A90-DDL-MAC-DS-50027".
TO HYDROGEN VENT HEADER
L-025-01HSS-N 9. REDUCERS TO BE INSTALLED AS CLOSE TO PSV AS POSSIBLE.
FOR ORIFICE DIAMETER REFERENCE SHALL BE MADE TO "RELIEF, VENT AND
BLOWDOWN REPORT" DOC. N. "123A90-DDL-PR-RE-80030"
NOZZLE N4 TO BE INSTALLED AT MINIMUM DISTANCE FROM TANGENT LINE
OF THE VESSEL (ON THE OPPOSITE SIDE OF N5 NOZZLE).

w

'ON"ONIMYEA oy onmvaa

LRI

— 6"-VL-145-01HSS-N

s

01HSS y VL14S

QaHSS & WY 142 [ BLPH-MV-035
10 12, SOFTWARE INTERLOCK TO PREVENT 25PV035 BEING OPENED OUTSIDE OF A
« PURGE CYCLE OPERATION. CONTROL VALVE 25PV035 IS USED ONLY IN CASE
OF VESSEL PURGING.
13.  SOFTWARE INTERLOCK TO PREVENT 25FV031 BEING OPENED OUTSIDE OF A
PURGE CYCLE OPERATION.
14. ATIMER ALARM ON THE H2 PRESSURIZATION SECTION OF THE PURGE CYCLE
IN THE CONTROL LOGIC IS PROVIDED TO DETERMINE IF THE PURGE VALVE
25PV035 HAS FAILED TO CLOSE.

25PSVO01A SIZED FOR FIRE

[ N3]
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I 123A9

TO HYDROGEN STORAGE.
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Project Base Load Power Hub (BLPH)

Action Title: EPC HAZOP Study Actions
Action No: #9
Ref Doc 123A90-DDL-SAF-RE-30006
Item No. #9
Causes 1.7.1. External Fire
Consequence: 3.7.1.1
Consequences 1.7.1.1. Potential overpressure of H2 storage vessel V25001A resulting in LOPC of H2

and explosion on ignition.

Recommendation

9. Review the ESD logic for activation of ESD 1D on activation of 25P1004 HH and
F&G detection system. Consider under which circumstances a single vessel should
be depressurised and when all vessels should be depressurised.

Actions

Assigned Respondent (By)

Tech Safety

Issue Date( 01-12-2023)

Action Response

The only identified cause for having high pressure on single H2 storage
vessel is the external fire. As per F&G C&E matrix, doc. n. 123A90-DDL-IN-
CE-40002, the ESD-1D is activated for both gas and fire in open area.

Approvals / Endorsements

EPC Discipline Lead Sign
C.Caracciolo 05-04-24 £

EPC HSE LEAD Sign
C.Caracciolo 05-04-24 E

EPC Project Manager Sign
D.Lo.Sterzo Kok
Client i BN
I

==——"" Datum: 2024.05.10
12:21:49 +02'00'




FIRE ZONE 01/02/03/05
HYDROGEN OPEN AREA

FZ-01= FUEL CELL AREA

FZ-02= H2 STORAGE VESSELS AREA
FZ-03= ELECTROLYZER AREA
FZ-04= B-200/B-300/B-400 CONTAINERS AREA

FZ-05= BESS AREA

FZ-06= B-100 CONTAINER AREA
FZ-07= MASTER POINT AREA
FZ-08= TRANSITION PIECE AREA

srs

NOTES

TOSHEET 17
TOSHEET 1T
TOSHEET 1T

EFFECT
DESCRIPTION

[OPERATOR WORKSTATION DISPLAY - EVENTIALARM

F4G ALARM ON CAP ONSHORE

‘GAS BEACON ACTIVATION - AMBER

FIRE BEACON ACTIVATION - RED.

[WAVE-OFF LIGHT ACTIVATION TO NAVAIDS

H2 IN OPEN AREA TO SIS SYST. (TRIP EQ. NOT FOR ZONE 1 IN OPEN
ARER)

ISOUNDER ACTIVATION

NOTES:

£ g s
H % %
& & 2
TAG Nos CAUSE
DESCRIPTION 11 17 LEGEND
FZ.02 -H2 GAS LOW (ELECTJ ULTRAS POINT 5% LFL)
950-GDZ02101
950-GDZ02103 FZ:02 - H2 GAS HIGH (ELECT./ ULTRAS. POINT 10% LFL)
2021 F: ONFIRMED (ELECT/ ULTRAS. POINT 10% L|
950-GDZ02106
950-GDZ02107
950-GDZ02108
950-GDZ02109
950-G0202110
950-G02:02111
950-GDZ02112
950-G0202113
950-GDZ02114
950-G0Z02115
950-GDZ02116
950-GDZ02117 (ULTRAS )
950-GDZ-02116 (ULTRAS)
950-GD2:02119 (ULTRAS )
950-GDZ-02120 (ULTRAS)
FZ.01-H2 GAS LOW (ULTRAS, POINT 5% LFL)
950-GDZ01101 (ULTRAS )
950-GDZ01102 (ULTRAS) .
SE0-G0Z01108 (UL TRAS,) FZ-01 - H2 GAS HIGH (ULTRAS. POINT 10% LFL)
FZ.01 -H2 GAS HIGH CONFIRMED (ULTRAS. POINT 10% LFL)
FZ:03 - H2 GAS LOW (ULTRAS. POINT 5% LFL)
950-GDZ-03101 (ULTRAS )
950-GDZ-03102 (ULTRAS)
950-GDZ-03104 (ULTRAS)
950-GDZ-03105 (ULTRAS ) F2:03 - H2 GAS HIGH (ULTRAS POINT 10% LFL)
FZ:03 - H2 GAS HIGH CONFIRMED (ULTRAS POINT 10% LFL) me NUMBER
FZ.05 - H2 GAS LOW (ELECTROCHEM. POINT 5% LFL)
950-GDZ.05102 FZ.05 - H2 GAS HIGH (ELECTROCHEM, POINT 10% LFL)
950-602:05103 FZ:05 - H2 GAS HIGH CONFIRMED (ELECTROCHEM. POINT 10%
LFL)
REFERENGE DOCUMENTS
mme NUMBER

Process Safety Cause and Effect Matrix

123A90-DDLIN-CE-40000

Process Safety Cause and Effeot Block Diagram

123A90-DDLPR-DG-80000

F&G detectors Layout - Lower deck and Upper deck

123A90-DDL-SAF-DL-30027

F&G detectors Layout - Below Lower deck

123A90-DDL-SAF-DL-30028

[ Dae | st Descrition o | cwo are0
w | owoomzs|  #A | ssuelocmccosanca(h) | Lo wen o0
oL WD PARK Project
[ s PR i )
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Action Title: EPC HAZOP Study Actions
Action No: #10
Ref Doc 123A90-DDL-SAF-RE-30006
Item No. #10
Causes 1.18.2. Loss of Instrument Air
3.18.2. Loss of Instrument Air
Consequences 1.18.2.1. Section of line between 255DV001 and 25XV004 will be blocked in

during ESD scenario.
Consequence 3.18.2.1

Recommendation

10. Review the requirement for a BDV (FO) with a bypass around (25XV003
and 25R0003) and (80XV001 and 80R0O001) to allow emergency
depressurisation on the manifold inlet line. See also recommendation 12.

Actions

Pressurized fluid and quantity trapped between (volume less than 0.05 m3 and
quantity less than 0.11 kg):

1) 255DV001 and 25XV004 (inlet manifold);

2) 255DV0023 and FC Package (outlet manifold),

is so limited that in case of random rupture possible fire scenario will last few
seconds and in any case less than 10 minutes (that is the minimum time for
escalation as per assumption register 123A90-DDL-SAF-LIS-30014, see attachment
1). Also dangerous radaiation levels for injuring operators are limited to less than
10 meters.

As reference please refer attached simulation performed with phast software
(attachment 2).

Assigned Respondent (By) Process
Issue Date ( 01-12-2023)
Action Response
Approvals / Endorsements
EPC Discipline Lead / Construction Cito
Ciro Impradice Infpradic
EPC HSE LEAD € Sign
C.Caracciolo 19/04/2024 cC
EPC Project Manager Sign
D.Lo.Sterzo
Client Sign_
ondertekend door

Datum:
2024.05.10
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Time for detection

The rapidity of detection of a leak of a flammable substance is related to the extent of the release
itself but also to the capacity of the detection systems available in the unit.

Time for isolation

Once the leak is identified the isolatable section can be isolated by closing the on-off valves by
the intervention of F&G system. The time for the intervention is limited to the required time to
close the valves, which show diameter less than 3 inches. Considering that a typical valve closure
velocity is 2 second for inch, the isolation time is in the order of some seconds.

Time for emptying the circuit

Emptying of the isolatable section is function of dimension of the release hole and the hold up of the
isolatable section.

In conclusion, in case of effective intervention of ESD system, the total release time for each hole diameter
in the table below is summarized.

Type of release | Detection/Isolation (minutes) Emptying
Small release 10 Depending on hold up of the section and
release rate from the hole (calculated via Phast
Medium hole 5 software, considering the dynamic flow rate)
Full bore 1

In case of ineffective intervention of ESD system, the scenarios will be not-isolated for each release hole,
and the duration is assumed higher that 10 minutes (which is the threshold for escalation effects, see
assumption 7).

Table 10 - Assumption #6

This document undergoes an issuance cycle within EDMS Fusionlive. Its distribution is electronically controlled. Once printed shall be
considered as "NOT CONTROLLED” copy
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Document Title: Assumption Register Date: 12/03/2024
Rev: 02
Study: QRA, FERA
Subject: Scenario consequences calculation and reference threshold for QRA /
FERA
Assumption # 7 Rev. 1
Reference: 5,6,7,13,17,24,29,30

Scenario consequence modelling

The scenario consequences will be modelled with the package Phast released by DNV (8.9 latest revision
available), in order to assess the spatial distribution of physical effects of scenarios. Operating pressure
and temperature and composition of the hazardous fluid will be selected from H&M Balance project
documentation. For gas releases the pressure in the system, and hence the release rate, could slowly
decrease following isolation, resulting in a time dependent release. As a conservative approach, the
calculated initial release rate is assumed constant over the release duration for such scenarios; the
scenarios consequences will be evaluated at time = 0, where the release flow rate shows the maximum
value. The orientation of the release is an important factor because it will define the orientation of jet fires
and their impact. The orientation of release will be modelled as follows:

e horizontal non-impinged for jet fire, in order to maximize damage distances scenarios.

e horizontal (50 % of probability) and down impingement (50 % of probability) for flammable gas
dispersion (FF and explosion), in order to maximize damage distances scenarios.

Reference thresholds for QRA
This paragraph provides information on the vulnerability of humans.

Jet fire exposure:

The values for humans' fatality are reported below:
e 37.5 kW/m?: Probability of human lethality: 100%
e 12.5kW/m?: Probability of human lethality: 30%
e 4.73 kW/m?: Probability of human lethality: 3%

Flash fire exposure:

The values for humans' fatality are reported below:
e LFL: Probability of human lethality: 100%

e LFL/2: Probability of human lethality: 50%

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

File: 123A90-DDL-SAF-LI1S-30014 rev.02
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Overpressure exposure:

The values for humans' fatality are reported below:
e 0.5 bar: Probability of human lethality: 100%

¢ 0.3 bar: Probability of human lethality: 50%

Reference threshold for FERA
This paragraph provides information on the effects of fire and explosion on asset and structure.

Jet fire exposure:

The 37.5 kW/m? represent the threshold which unprotected steel will reach thermal stress temperatures
that can cause failure. Anyway, for determination of escalation effect it is required to calculate the time
which the target is involved in such critical thermal radiation. According to generally adopted exclusion
criteria related to the duration of fire scenarios, a possible escalation effect can be expected in case of
exposure to jet fire from more than 10 minutes.

For the determination of probability of escalation, a dedicated iso-damage contours will be calculated as
the sum of all jet fire scenarios which duration equal or higher than 10 minutes.

Overpressure exposure:

The values for vulnerability to explosion for asset and structure are reported in the tables below.

Overpressure (bar) Effect on asset/structure
0.35 Collapse of steel girder framed buildings
0.27 Frameless, self-framing steel panel building demolished
0.15 Partial collapse of roofs and walls of buildings.
0.07 Large and small windows usually shattered; occasional damage to windows frame.

Table 11 - Assumption #7

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

Audit Number 745 5 2 i =

R N = Radiation vs Distance for Jet Fire
g:m:d s Time varying short pipe release
Equipment Pressure vessel % egory 2F
Height of interest 0 m egory 5/0
Material HYDROGEN I / \\ | 1
Program Phast 89

=2 2

Scenario Time varying
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Weather Muttiple \
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5 I I I \
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Workspace HZvent

Radliation Level [kW/m2]

.

Distance along transect [m]

Consequence Summary Report

Workspace: H2 vent

Study: Study

Summary Basis

These tables will only report global values set in the parameters. Values that are modified in the study tree will not be reported.

The report is context sensitive, and filters up to the study level. You will need to generate multiple summary reports if you have multiple studies in your workspace.
The results in this report are from the non-CFD calculations only.

Discharge Results (after atmospheric expansion)

Scenario Peak Temperature Liguid mass Droplet Velocity [m/ End time of
[degC] fraction in diameter s] release [s]
material [um]
[fraction]
Study\Pressure vessel Time varying Category 2/F 0,111268 -75,4366 0 0 396,359 3,74239
shert pipe
release

Category 5/D 0,111268 75,4366 0 0 396,359 3,74239
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Action Title: EPC HAZOP Study Actions
Action No: #11
Ref Doc 123A90-DDL-SAF-RE-30006
Item No. #11
Causes 1.18.2. Loss of Instrument Air
3.18.2. Loss of Instrument Air
Consequences 1.18.2.1. Section of line between 255DV001 and 25XV004 will be blocked in
during ESD scenario.
Consequence 3.18.2.2.
Recommendation 11. Ensure that the trapped volume between 255VD023 and 25PV025A/B is
minimised such that it does not require blowdown.
Actions
Assigned Respondent (By) Process
Issue Date ( 01-12-2023)
Action Response As per note 6 on PID 123A90-DDL-PR-PID-80014_01, SDV VALVE 25—
SDV-023 will BE INSTALLED AS CLOSE AS POSSIBLE TO THE
CONTROL VALVES 25-PV-055A/B. This is to ensure that pressurized
fluid and quantity trapped (volume less than 0.05 m3 and quantity less
than 0.11 kg) in the system is so limited that in case of
random rupture possible fire scenario will last few seconds and in any
case less than 10 minutes (that is the minimum time for escalation as per
assumption register 123A90-DDL-SAF-LIS-314, attachment 1). Also
dangerous radiation levels for injuring operators are limited to less than
10 meters.
As reference please refer attached simulation performed with phast
software (see attachment 2)
Approvals / Endorsements
EPC Discipline Lead Cira
Ciro Impradice Impradice
EPC HSE LEAD
C.Caracciolo 19/04/2024
EPC Project Manager Sign
D.Lo.Sterzo e
Client Sign
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Time for detection

The rapidity of detection of a leak of a flammable substance is related to the extent of the release
itself but also to the capacity of the detection systems available in the unit.

Time for isolation

Once the leak is identified the isolatable section can be isolated by closing the on-off valves by
the intervention of F&G system. The time for the intervention is limited to the required time to
close the valves, which show diameter less than 3 inches. Considering that a typical valve closure
velocity is 2 second for inch, the isolation time is in the order of some seconds.

Time for emptying the circuit

Emptying of the isolatable section is function of dimension of the release hole and the hold up of the
isolatable section.

In conclusion, in case of effective intervention of ESD system, the total release time for each hole diameter
in the table below is summarized.

Type of release | Detection/Isolation (minutes) Emptying
Small release 10 Depending on hold up of the section and
release rate from the hole (calculated via Phast
Medium hole 5 software, considering the dynamic flow rate)
Full bore 1

In case of ineffective intervention of ESD system, the scenarios will be not-isolated for each release hole,
and the duration is assumed higher that 10 minutes (which is the threshold for escalation effects, see
assumption 7).

Table 10 - Assumption #6

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

The scenario consequences will be modelled with the package Phast released by DNV (8.9 latest revision
available), in order to assess the spatial distribution of physical effects of scenarios. Operating pressure
and temperature and composition of the hazardous fluid will be selected from H&M Balance project
documentation. For gas releases the pressure in the system, and hence the release rate, could slowly
decrease following isolation, resulting in a time dependent release. As a conservative approach, the
calculated initial release rate is assumed constant over the release duration for such scenarios; the
scenarios consequences will be evaluated at time = 0, where the release flow rate shows the maximum
value. The orientation of the release is an important factor because it will define the orientation of jet fires
and their impact. The orientation of release will be modelled as follows:

e horizontal non-impinged for jet fire, in order to maximize damage distances scenarios.

e horizontal (50 % of probability) and down impingement (50 % of probability) for flammable gas
dispersion (FF and explosion), in order to maximize damage distances scenarios.

Reference thresholds for QRA
This paragraph provides information on the vulnerability of humans.

Jet fire exposure:

The values for humans' fatality are reported below:
e 37.5 kW/m?: Probability of human lethality: 100%
e 12.5kW/m?: Probability of human lethality: 30%
e 4.73 kW/m?: Probability of human lethality: 3%

Flash fire exposure:

The values for humans' fatality are reported below:
e LFL: Probability of human lethality: 100%

e LFL/2: Probability of human lethality: 50%

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

The values for humans' fatality are reported below:
e 0.5 bar: Probability of human lethality: 100%

¢ 0.3 bar: Probability of human lethality: 50%

Reference threshold for FERA
This paragraph provides information on the effects of fire and explosion on asset and structure.

Jet fire exposure:

The 37.5 kW/m? represent the threshold which unprotected steel will reach thermal stress temperatures
that can cause failure. Anyway, for determination of escalation effect it is required to calculate the time
which the target is involved in such critical thermal radiation. According to generally adopted exclusion
criteria related to the duration of fire scenarios, a possible escalation effect can be expected in case of
exposure to jet fire from more than 10 minutes.

For the determination of probability of escalation, a dedicated iso-damage contours will be calculated as
the sum of all jet fire scenarios which duration equal or higher than 10 minutes.

Overpressure exposure:

The values for vulnerability to explosion for asset and structure are reported in the tables below.

Overpressure (bar) Effect on asset/structure
0.35 Collapse of steel girder framed buildings
0.27 Frameless, self-framing steel panel building demolished
0.15 Partial collapse of roofs and walls of buildings.
0.07 Large and small windows usually shattered; occasional damage to windows frame.

Table 11 - Assumption #7

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

Workspace: H2 vent

Study: Study

Summary Basis

These tables will only report global values set in the parameters. Values that are modified in the study tree will not be reported.

The report is context sensitive, and filters up to the study level. You will need to generate multiple summary reports if you have multiple studies in your workspace.
The results in this report are from the non-CFD calculations only.

Discharge Results (after atmospheric expansion)

Scenario Peak Temperature Liguid mass Droplet Velocity [m/ End time of
[degC] fraction in diameter s] release [s]
material [um]
[fraction]
Study\Pressure vessel Time varying Category 2/F 0,111268 -75,4366 0 0 396,359 3,74239
shert pipe
release

Category 5/D 0,111268 75,4366 0 0 396,359 3,74239
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Action Title: EPC HAZOP Study Actions
Action No: #12
Ref Doc 123A90-DDL-SAF-RE-30006
Item No. #12
Causes 1.18.2. Loss of Instrument Air
Consequence: 2.18.2.3
Consequences 1.18.2.1. Section of line between 25SDV001 and 25XV004 will be blocked in

during ESD scenario.

Recommendation

12.Review the trapped volume between Fuel Cell Package and 25PV025A/B
is minimised such that it does not require blowdown or consider providing
a blowdown route. See also recommendation 10.

Actions

Assigned Respondent (By)

Process

Issue Date ( 01-12-2023)

Action Response

Pressurized fluid and quantity trapped in the system (volume less than
0.05 m3 and quantity less than 0.11 kg) is so limited that in
case of random rupture possible fire scenario will last few seconds and in
any case less than 10 minutes (that is the minimum time for escalation as
per assumption register 123A90-DDL-SAF-LIS-314, see attachment 1).
Also dangerous radiation levels for injuring operators are limited to less
than 10 meters.
As reference please refer attached simulation performed with phast
software (attachment 2).
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Time for detection

The rapidity of detection of a leak of a flammable substance is related to the extent of the release
itself but also to the capacity of the detection systems available in the unit.

Time for isolation

Once the leak is identified the isolatable section can be isolated by closing the on-off valves by
the intervention of F&G system. The time for the intervention is limited to the required time to
close the valves, which show diameter less than 3 inches. Considering that a typical valve closure
velocity is 2 second for inch, the isolation time is in the order of some seconds.

Time for emptying the circuit

Emptying of the isolatable section is function of dimension of the release hole and the hold up of the
isolatable section.

In conclusion, in case of effective intervention of ESD system, the total release time for each hole diameter
in the table below is summarized.

Type of release | Detection/Isolation (minutes) Emptying
Small release 10 Depending on hold up of the section and
release rate from the hole (calculated via Phast
Medium hole 5 software, considering the dynamic flow rate)
Full bore 1

In case of ineffective intervention of ESD system, the scenarios will be not-isolated for each release hole,
and the duration is assumed higher that 10 minutes (which is the threshold for escalation effects, see
assumption 7).

Table 10 - Assumption #6

This document undergoes an issuance cycle within EDMS Fusionlive. Its distribution is electronically controlled. Once printed shall be
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Study: QRA, FERA
Subject: Scenario consequences calculation and reference threshold for QRA /
FERA
Assumption # 7 Rev. 1
Reference: 5,6,7,13,17,24,29,30

Scenario consequence modelling

The scenario consequences will be modelled with the package Phast released by DNV (8.9 latest revision
available), in order to assess the spatial distribution of physical effects of scenarios. Operating pressure
and temperature and composition of the hazardous fluid will be selected from H&M Balance project
documentation. For gas releases the pressure in the system, and hence the release rate, could slowly
decrease following isolation, resulting in a time dependent release. As a conservative approach, the
calculated initial release rate is assumed constant over the release duration for such scenarios; the
scenarios consequences will be evaluated at time = 0, where the release flow rate shows the maximum
value. The orientation of the release is an important factor because it will define the orientation of jet fires
and their impact. The orientation of release will be modelled as follows:

e horizontal non-impinged for jet fire, in order to maximize damage distances scenarios.

e horizontal (50 % of probability) and down impingement (50 % of probability) for flammable gas
dispersion (FF and explosion), in order to maximize damage distances scenarios.

Reference thresholds for QRA
This paragraph provides information on the vulnerability of humans.

Jet fire exposure:

The values for humans' fatality are reported below:
e 37.5 kW/m?: Probability of human lethality: 100%
e 12.5kW/m?: Probability of human lethality: 30%
e 4.73 kW/m?: Probability of human lethality: 3%

Flash fire exposure:

The values for humans' fatality are reported below:
e LFL: Probability of human lethality: 100%

e LFL/2: Probability of human lethality: 50%

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

File: 123A90-DDL-SAF-LI1S-30014 rev.02
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Overpressure exposure:

The values for humans' fatality are reported below:
e 0.5 bar: Probability of human lethality: 100%

¢ 0.3 bar: Probability of human lethality: 50%

Reference threshold for FERA
This paragraph provides information on the effects of fire and explosion on asset and structure.

Jet fire exposure:

The 37.5 kW/m? represent the threshold which unprotected steel will reach thermal stress temperatures
that can cause failure. Anyway, for determination of escalation effect it is required to calculate the time
which the target is involved in such critical thermal radiation. According to generally adopted exclusion
criteria related to the duration of fire scenarios, a possible escalation effect can be expected in case of
exposure to jet fire from more than 10 minutes.

For the determination of probability of escalation, a dedicated iso-damage contours will be calculated as
the sum of all jet fire scenarios which duration equal or higher than 10 minutes.

Overpressure exposure:

The values for vulnerability to explosion for asset and structure are reported in the tables below.

Overpressure (bar) Effect on asset/structure
0.35 Collapse of steel girder framed buildings
0.27 Frameless, self-framing steel panel building demolished
0.15 Partial collapse of roofs and walls of buildings.
0.07 Large and small windows usually shattered; occasional damage to windows frame.

Table 11 - Assumption #7
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Outlet manifold

Audit Number 745 5 2 i =

R N = Radiation vs Distance for Jet Fire
g:m:d s Time varying short pipe release
Equipment Pressure vessel % egory 2F
Height of interest 0 m egory 5/0
Material HYDROGEN I / \\ | 1
Program Phast 89

=2 2

Scenario Time varying

relesse i +
Weather Muttiple \

— ' '\
/] \\
5 I I I \

5

Workspace HZvent

Radliation Level [kW/m2]

.

Distance along transect [m]

Consequence Summary Report

Workspace: H2 vent

Study: Study

Summary Basis

These tables will only report global values set in the parameters. Values that are modified in the study tree will not be reported.

The report is context sensitive, and filters up to the study level. You will need to generate multiple summary reports if you have multiple studies in your workspace.
The results in this report are from the non-CFD calculations only.

Discharge Results (after atmospheric expansion)

Scenario Peak Temperature Liguid mass Droplet Velocity [m/ End time of
[degC] fraction in diameter s] release [s]
material [um]
[fraction]
Study\Pressure vessel Time varying Category 2/F 0,111268 -75,4366 0 0 396,359 3,74239
shert pipe
release

Category 5/D 0,111268 75,4366 0 0 396,359 3,74239
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Action Title: EPC HAZOP Study Actions

Action No: #13

Ref Doc 123A90-DDL-SAF-RE-30006

Item No. #1

Cause 1.20.1. DC systems

Consequences 1.20.1.1. Potential for electrically induced corrosion.

Recommendation

13. Ensure that the potential for electrically induced corrosion and requisite
earthing is considered in the SAFOP.

Actions

To prevent induced corrosion, all metallic items not welded to the structure,
will be earthed/bounded to the structure.

See Earthing layout: 123A90-DDL-EL-DL-20132+20134, 123A90-DDL-EL-DL-
20136+20138 and 123A90-DDL-IN-DL-40013 only for ITER container.

Assigned Respondent (By) Process
Issue Date ( 01-12-2023)
Action Response
Approvals / Endorsements
EPC Discipline Lead / Construction Date Sign
A. Madaschi 22/07/24 Adsi i
EPC HSE LEAD Sign
C.Caracciolo 22/07/24 %
EPC Project Manager Sign
D.Lo.Sterzo ke 155
Client Sign
LD

s o
Datum: 2024.08.21
OB3658 10700

8:36:58
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HOLLANDSE KUST NOORD WIND PARK = o
Project Base Load Power Hub (BLPH)

Action Title: EPC HAZOP Study Actions

|Action No: #16

Ref Doc 123A90-DDL-SAF-RE-30006

Item No. #16

Causes 2.2.6. 25FIC001 failure opening 25FV001 N2 valve
2.3.2. @5XV008/11/14/17/20 open when not required and V25001B-F
contains N2 at low pressure

Consequences 2.2.6.1. Potential for N2 (7barg) into H2 storage vessel V25001A during

purge operation resulting in off spec H2 sent to the Fuel Cell leading to
operational issue no hazardous consequences as per Fuel Cell HAZOP
(Cause 1.13.1).

2.3.2.1. Potential for N2 into H2 storage vessel V25001A under purge
operation resulting in off spec H2 sent to the Fuel Cell leading to
operational issue no hazardous consequences as per Fuel Cell HAZOP
(Cause 1.13.1).

16.Implement 25FV001 as a Type 6 as it is critical to the operation of the
fuel cell that N2 is excluded from the storage system.

Recommendation

Actions

Instrumentation
Issue Date( 01-12-2023)

As per P&IDs "Hydrogen Storage Vessel A/B/C/D/E/F" n° 123A90-DDL-PR-
PID-80015/16/17/18/19/20 rev.01, all the Nitrogen flow control valves inlet to
Storage Vessels are Type 6 as critical control valves.

Approvals / Endorsements

Assigned Respondent (By)

Action Response

EPC Discipline Lead / Construction Sign
L. Calabrese 02/04/2024
EPC HSE LEAD Sign
C.Caracciolo 16/04/24 J75
EPC Project Manager Sign
D.Lo.Sterzo
Client <%w&gn
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NECESSARY CONTROL SYSTEM SOFTWARE SHALL BE INCLUDED TO SUPPORT
ADVACED VALVE CONTROL, PARTIAL STROKE TESTING AND DIAGNOSTICS
FOR ANY SAFETY CRITICAL ON/OFF VALVES. THESE APPLICATION SHALL BE
IDENTIFIED BY HAZOP AND LOPA EVALUATION IF PARTIAL STROKE TESTING
WILL BE REQUIRED:

THE "TYP. 3" SHALL BE CONSIDERED INSTEAD THE ACTUAL "TYP. 2" FOR SDV
THE "TYP. 5" SHALL BE CONSIDERED INSTEAD THE ACTUAL "TYP. 4" FOR BDV

TIGHT SHUT OFF VALVE,

VARIABLE AREA FLOWMETER TO BE INSTALLED VERTICALLY WITH DIRECTION

OF FLOW UPWARDS.

NITROGEN CONTROL VALVE (25-FV-001), CAN NOT OPEN UNTIL THE PRESSURE

WITHIN THE VESSEL IS BELOW THE NITROGEN SUPPLY PRESSURE.

ONE COMMON UNINSTALLED SPARE PSV FOR ALL VESSELS

FOR PULSE PRESSURE PURGING OF VESSEL WITH HYDROGEN ﬂ

FOR FLOW PURGING OF VESSEL WITH NITROGEN
Y Y Y Y Y Y Y Y Y YN Y Y Y Y Y Y Y Y Y v

FOR DESCRIPTION AND SPECIFICATION OF VESSEL NOZZLE, REFERENCE

SHALL BE MADE TO THE TECHNICAL DATA SHEET FOR H2 STORAGE,

DOC. N. "123A90-DDL-MAC-DS-50027"

REDUCERS TO BE INSTALLED AS CLOSE TO PSV AS POSSIBLE.

FOR ORIFICE DIAMETER REFERENCE SHALL BE MADE TO "RELIEF, VENT AND

BLOWDOWN REPORT" DOC. N. "123A90-DDL-PR-RE-80030"

NOZZLE N4 TO BE INSTALLED AT MINIMUM DISTANCE FROM TANGENT LINE

OF THE VESSEL (ON THE OPPOSITE SIDE OF N5 NOZZLE).

SOFTWARE INTERLOCK TO PREVENT 25PV035 BEING OPENED OUTSIDE OF A.
PURGE CYCLE OPERATION. CONTROL VALVE 25PV035 IS USED ONLY IN CASE
OF VESSEL PURGING

SOFTWARE INTERLOCK TO PREVENT 25FV031 BEING OPENED OUTSIDE OF A
PURGE CYCLE OPERATION.

ATIMER ALARM ON THE H2 PRESSURIZATION SECTION OF THE PURGE CYCL
IN THE CONTROL LOGIC IS PROVIDED TO DETERMINE IF THE PURGE VALVE
25PV035 HAS FAILED TO CLOSE.
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NOTES

1. NECESSARY CONTROL SYSTEM SOFTWARE SHALL BE INCLUDED TO SUPPORT
ADVACED VALVE CONTROL, PARTIAL STROKE TESTING AND DIAGNOSTICS
FOR ANY SAFETY CRITICAL ON/OFF VALVES. THESE APPLICATION SHALL BE
IDENTIFIED BY HAZOP AND LOPA EVALUATION IF PARTIAL STROKE TESTING
WILL BE REQUIRED:

THE "TYP. 3" SHALL BE CONSIDERED INSTEAD THE ACTUAL "TYP. 2" FOR SDV
THE "TYP. 5" SHALL BE CONSIDERED INSTEAD THE ACTUAL "TYP. 4" FOR BDV

2. TIGHT SHUT OFF VALVE.

3. VARIABLE AREA FLOWMETER TO BE INSTALLED VERTICALLY WITH DIRECTION
OF FLOW UPWARDS.

4. NITROGEN CONTROL VALVE (25-FV-001), CAN NOT OPEN UNTIL THE PRESSURE

WITHIN THE VESSEL IS BELOW THE NITROGEN SUPPLY PRESSURE
ONE COMMON UNINSTALLED SPARE PSV FOR ALL VESSELS.

FOR PULSE PRESSURE PURGING OF VESSEL WITH HYDROGEN

FOR FLOW PURGING OF VESSEL WITH NITROGEN VAURN
A Y S N A Y Y T T Y Y Y Y Y
FOR DESCRIPTION AND SPECIFICATION OF VESSEL'NOZZLE, REFERENCE
SHALL BE MADE TO THE TECHNICAL DATA SHEET FOR H2 STORAGE,
DOC. N. "123A90-DDL-MAC-DS-50027"

7 9. REDUCERS TO BE INSTALLED AS CLOSE TO PSV AS POSSIBLE.

10. FOR ORIFICE DIAMETER REFERENCE SHALL BE MADE TQ "RELIEF, VENT AND.
BLOWDOWN REPORT" DOC. N. "123A90-DDL-PR-RE-80030"
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(11. NOZZLE N4 TO BE INSTALLED AT MINIMUM DISTANCE FROM TANGENT LINI
E OF THE VESSEL (ON THE OPPOSITE SIDE OF N5 NOZZLE)
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12 SOFTWARE INTERLOCK TO PREVENT 25PV037 BEING OPENED OUTSIDE OF

>IN N

URGE CYCLE OPERATION. CONTROL VALVE 25PV037 IS USED ONLY IN CAS|
OF VESSEL PURGING

13. SOFTWARE INTERLOCK TO PREVENT 25FV032 BEING OPENED OUTSIDE OF
PURGE CYCLE OPERATION

14, ATIMER ALARM ON THE H2 PRESSURIZATION SECTION OF THE PURGE CYCL]
IN THE CONTROL LOGIC IS PROVIDED TO DETERMINE IF THE PURGE VALVE
25PV037 HAS FAILED TO CLOSE.
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NOTES

1. NECESSARY CONTROL SYSTEM SOFTWARE SHALL BE INCLUDED TO SUPPORT

V-25001 C ADVACED VALVE CONTROL, PARTIAL STROKE TESTING AND DIAGNOSTICS

FOR ANY SAFETY CRITICAL ON/OFF VALVES. THESE APPLICATION SHALL BE

HYDROGEN STORAGE VESSEL IDENTIFIED BY HAZOP AND LOPA EVALUATION IF PARTIAL STROKE TESTING
SIZE : 2800 mm (\D]XlSSOOmm(L ) WILL BE REQUIRED:

DESIGN P/T : 40barg / -10/80 THE "TYP. 3" SHALL BE CONSIDERED INSTEAD THE ACTUAL "TYP. 2" FOR SDV
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V-25001 D
HYDROGEN STORAGE VESSEL

SZE - 2600 mm (D) X15500 mm (L 1/1)
DESIGN P/T : 40 barg / -10/80
CARBON STEEL

OPERATINGP/T : 30 barg / AMB
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NOTES

1. NECESSARY CONTROL SYSTEM SOFTWARE SHALL BE INCLUDED TO SUPPORT
ADVACED VALVE CONTROL, PARTIAL STROKE TESTING AND DIAGNOSTICS
FOR ENY SAFETY CRITICAL ON/OFF VALVES. THESE APPLICATION SHALL BE
IDENTIFIED BY HAZOP AND LAPA EVALUATION IF PARTIAL STROKE TESTING
WILL BE REQUIRED:

THE "TYP. 3" SHALL BE CONSIDERED INSTEAD THE ACTUAL "TYP. 2" FOR SDV

R

©

10.

5

VARIABLE AREA FLDWMETER TO BE INSTALLED VERTICALLY WITH DIRECTION
WITHIN THE VESSEL IS BELOW THE NITROGEN SUPPLY PRESSURE.
FOR FLOW PURGING OF VESSEL WITH NITROGEN
DOC. N. "123A90-DDL-MAC-DS-50027".

LOWDOWN REPORT" DOC. N. "123A90-DDL-PR-RE-80030

THE "TYP. 5" SHALL BE CONSIDERED INSTEAD THE ACTUAL "TYP. 4" FOR BDV
OF FLOW UPWAR|
ONE COMMON UNINSTALLED SPARE PSV FOR ALL VESSELS.
FOR DESCRIPTION AND SPECIFICATION OF VESSEL NOZZLE, REFERENCE -
REDUCERS TO BE INSTALLED AS CLOSE TO PSV AS POSSIBLE.
11. NOZZLE N4 TO BE INSTALLED AT MINIMUM DISTANCE FROM TANGENT LINE§

A A A A A A

TIGHT SHUT OFF VALVE

4. NITROGEN CONTROL VALVE (25-FV-001), CAN NOT OPEN UNTIL THE PRESSURE
FOR PULSE PRESSURE PURGING OF VESSEL WITH HYDROGEN.
SHALL BE MADE TO THE TECHNICAL DATA SHEET FOR H2 STORAGE,
‘I;OR ORIFICE DIAMETER REFERENCE SHALL BE MADE TO "RELIEF, VENT AND
OF THE VESSEL (ON THE OPPOSITE SIDE OF N5 NOZZLE).

-
IS

SDFTWARE INTERLOCK TO PREVENT 25PV043 BEING OPENED OUTSIDE OF AJ
RGE CYCLE OPERATION. CONTROL VALVE 25PV043 IS USED ONLY IN CASE )
OF VESSEL PURGING

SOFTWARE INTERLOCK TO PREVENT 25FV034 BEING OPENED OUTSIDE OF A

PURGE CYCLE OPERATION

14, ATIMER ALARM ON THE H2 PRESSURIZATION SECTION OF THE PURGE CYCLE]
IN THE CONTROL LOGIC IS PROVIDED TO DETERMINE IF THE PURGE VALVE
25PV043 HAS FAILED TO CLOSE.

15. 25PSV001D SIZED FOR FIRE j

X
i}

ESN CONTROLVALVE SIZE E(BYVENDOR), _ _ _

p 3 O R O S
Ca MULTIVARIABLE FLOWMETERS REQUIRE 7 DIAMETERS STRAIGHT LENGHT
I UPSTREAM AND 5 DIAMETERS STRAIGHT LENGHT DOWNSTREAM

e (TO BE CONFIRMED BY VENDOR)

C

AAA AN AN AN AN AN AN AN

)
A
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NOTES

1. NECESSARY CONTROL SYSTEM SOFTWARE SHALL BE INCLUDED TO SUPPORT
ADVACED VALVE CONTROL, PARTIAL STROKE TESTING AND DIAGNOSTICS
FOR ENY SAFETY CRITICAL ON/OFF VALVES. THESE APPLICATION SHALL BE
IDENTIFIED BY HAZOP AND LAPA EVALUATION IF PARTIAL STROKE TESTING
WILL BE REQUIRED:

THE "TYP. 3" SHALL BE CONSIDERED INSTEAD THE ACTUAL "TYP. 2" FOR SDV

THE "TYP. 5" SHALL BE CONSIDERED INSTEAD THE ACTUAL "TYP. 4" FOR BDV
2. TIGHT SHUT OFF VALVE.
3. VARIABLE AREA FLOWMETER TO BE INSTALLED VERTICALLY WITH DIRECTION
OF FLOW UPWARDS
4. NITROGEN CONTROL VALVE (25-FV-001), CAN NOT OPEN UNTIL THE PRESSURE
WITHIN THE VESSEL IS BELOW THE NITROGEN SUPPLY PRESSURE.
5. ONE COMMON UNINSTALLED SPARE PSV FOR ALL VESSELS.
6. FOR PULSE PRESSURE PURGING OF VESSEL WITH HYDROGEN :
7. FORFLOW PURGING OF VESSEL WITH NITROGEN. Ll
(A FOR DESCRI PTION AND SFEC\FICATION DF VESSEL NOZZLE REFERENCE
HE TECHNICAL DATA SHEET FOR H2 STORAGE,
DOC Nv ”123A90 DDL MAC-DS-50027".
9. REDUCERS TO BE INSTALLED AS CLOSE TO PSV AS POSSIBLE.
10.  FOR ORIFICE DIAMETER REFERENCE SHALL BE MADE TO "RELIEF, VENT AND
BLOWDOWN REPORT" DOC. N. "123A90-DDL-PR-RE-80030".

11, NOZZLE N4 TO BE INSTALLED AT MINIMUM DISTANCE FROM TANGENT LINE.
OF THE VESSEL (ON THE OPPOSITE SIDE OF N5 NOZZLE)

12. SOFTWARE INTERLOCK TO PREVENT 25PV046 BEING OPENED OUTSIDE OF A
PURGE CYCLE OPERATION. CONTROL VALVE 25PV046 IS USED ONLY IN CASE,
OF VESSEL PURGING

13. SOFTWARE INTERLOCK TO PREVENT 25FV038 BEING OPENED OUTSIDE OF A:
PURGE CYCLE OPERATION

14. ATIMER ALARM ON THE H2 PRESSURIZATION SECTION OF THE PURGE CYCL|
IN THE CONTROL LOGIC IS PROVIDED TO DETERMINE IF THE PURGE VALVE <
25PV046 HAS FAILED TO CLOSE. <

15.  25PSVOO1E SIZED FOR FIRE 3
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NOTES

"

NECESSARY CONTROL SYSTEM SOFTWARE SHALL BE INCLUDED TO SUPPORT
ADVACED VALVE CONTROL, PARTIAL STROKE TESTING AND DIAGNOSTICS
FOR ENY SAFETY CRITICAL ON/OFF VALVES. THESE APPLICATION SHALL BE
IDENTIFIED BY HAZOP AND LAPA EVALUATION IF PARTIAL STROKE TESTING
WILL BE REQUIRED:

THE "TYP. 3" SHALL BE CONSIDERED INSTEAD THE ACTUAL "TYP. 2" FOR SDV
THE "TYP. 5" SHALL BE CONSIDERED INSTEAD THE ACTUAL "TYP. 4" FOR BDV

TIGHT SHUT OFF VALVE

VARIABLE AREA FLOWMETER TO BE INSTALLED VERTICALLY WITH DIRECTION
OF FLOW UPWARDS

NITROGEN CONTROL VALVE (25-FV-001), CAN NOT OPEN UNTIL THE PRESSURE
WITHIN THE VESSEL IS BELOW THE NITROGEN SUPPLY PRESSURE.

W

IS

5. ONE COMMON UNINSTALLED SPARE PSV FOR ALL VESSELS.
6. FOR PULSE PRESSURE PURGING OF VESSEL WITH HYDROGEN
7. FORFLOW PURGING OF VESSEL WITH NITROGEN.

T e G S S
(8. "FOR DESCRIPTION AND SPECIFICATION OF VESSEL NOZZLE, REFERENCE )
SHALL BE MADE TO THE TECHNICAL DATA SHEET FOR H2 STORAGE, 3

DOC. N. "123A90-DDL-MAC-DS-50027
(9. REDUCERS TO BE INSTALLED AS CLOSE TO PSV AS POSSIBLE.

(10, FOR ORIFICE DIAMETER REFERENCE SHALL BE MADE TO "RELIEF, VENT AND<
BLOWDOWN REPORT" DOC. N. "123A90-DDL-PR-RE-80030".

<
Eu NOZZLE N4 TO BE INSTALLED AT MINIMUM DISTANCE FROM TANGENT LINE
OF THE VESSEL (ON THE OPPOSITE SIDE OF N5 NOZZLE) %

%,12 SOFTWARE INTERLOCK TO PREVENT 25PV049 BEING OPENED OUTSIDE OF A)
I PURGE CYCLE OPERATION. CONTROL VALVE 25PV049 IS USED ONLY IN CASE/
C OF VESSEL PURGING.

19
(13, SOFTWARE INTERLOCK TO PREVENT 25FV036 BEING OPENED OUTSIDE OF A,
e PURGE CYCLE OPERATION

ElA A TIMER ALARM ON THE H2 PRESSURIZATION SECTION OF THE PURGE CYCLI ]
IN THE CONTROL LOGIC IS PROVIDED TO DETERMINE IF THE PURGE VALVE $
25PV049 HAS FAILED TO CLOSE b]

15. 25PSVOOIF SIZED FOR FIRE.
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HOLLANDSE KUST NOORD WIND PARK I®) roscrmimanivo
Project Base Load Power Hub (BLPH)
Action Title: EPC HAZOP Study Actions
Action No: #20
Ref Doc 123A90-DDL-SAF-RE-30006
Item No. #20
Causes 3.1.17. BLPH-MV-492 SB Left in closed position on Downstream line
3.1.18. Blockage in line within Fuel Cell Package, considered to be failure to
reopen main isolation valve following maintenance.
Consequences 3.1.17.1. Upstream: Potential overpressure of pipework downstream of

25PV025A/B. LOPC of H2 and potential explosion on ignition.

Not included in recommendation 21/22 for LOPA as the likelihood of this cause
will not be significant.

3.1.18.1. Upstream: Potential overpressure of pipework downstream of
25PV025A/B. LOPC of H2 and potential explosion on ignition.

Recommendation

20.Ensure that 80PSV00L1 is verified for blocked discharge downstream of
25PV025A/B during fuel cell operation. No consideration is made of
advantageous control from 25PCV025A/B as per Shell rule set.

Actions

Issue Date ( 01-12-2023)

Action Response

As per "Relief, Vent and Blowdown Report" doc. n. "123A90-DDL-PR-RE-80030"
revision 01, it is confirmed that the 80PSV001 has been verified for blocked
discharge downstream of 25PV025A/B during fuel cell operation. See Section 3.3
of the above mentioned document, attached to this Action.

Approvals / Endorsements

EPC Discipline Lead i Sign
C.Impradice 13/03/2024 Impradic
EPC HSE LEAD Sign
C.Caracciolo 13/03/2024 cc
EPC Project Manager Sign
D.Lo.Sterzo
Client Sign

a 24.08.21
08:38:22 +02'00"




CROSSWIND

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

ROSETTIMARINO

Document Title:

Relief, Vent and Blowdown Report

Sheet 1 of 46

Date: 05/02/2024

Rev: 01

Base Load Power Hub (BLPH)

Relief, Vent and Blowdown Report

Document Number: 123A90-DDL-PR-RE-80030

Document Class: 1

01 05/02/2024 | Accepted for Construction (AFC) CIM RZI DLO
00 04/12/2023 Issue for Acceptance (IFA) CIM RZI DLO
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: 123A90-DDL-PR-RE-80030_01




HOLLANDSE KUST NOORD WIND PARK Project

CROSSWIND Contract No. CW-I-WP4-2023-05 RoOSETTI MARINO

Sheet 2 of 46

Document Title: Relief, Vent and Blowdown Report [ Date: 05/02/2024

Rev: 01

Revision / Change Log

Rev. Description
00 Issue for Acceptance (IFA)
01 Accepted for Construction (AFC)
HOLDS LIST
No. Description
HOLD1 "Deleted”

HOLD2 "Deleted”
HOLD3 "Deleted”
HOLD4 "Deleted”

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

File: 123A90-DDL-PR-RE-80030_01




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

CROSSWIND

ROSETTIMARINO

Relief, Vent and Blowdown Report

Document Title:

Sheet 17 of 46

Date: 05/02/2024

Rev: 01

3.3 PSV CALCULATION SUMMARY

The following table summarizes applicable scenarios and sizing results of each PSV, the detailed calculation

are shown through the Appendix 01 Section.6.1:

Calc. Rated .
PSV TAG PID n° Type (iitr P) Case | load Flow PSV size
9 (kg/h) | (kg/h)
123A90-DDL-PR-
25—PSV_((1())1AJ[O F PID-80015 Conventional 40 Fire 627 1067 3OO|Q>)E<§50|b
to PID-80020
Blocdisch | 106 185 1D2
123A90-DDL-PR- . oc.arse 1501bX150lb
80-PSV-001 Conventional 10
PID-80012 CV fail 2679 3095 3K4
al 1501bX150lb
. 1D2
Bloc.disch 61.4 690.4 1501bX1501b
123A90-DDL-PR- . Reverse
64-PSV-001 PID-80027 Conventional 10 flow (H2 Jas 85 1D2
from ’ 1501bX150lb
vessel)

Table 4 - PSV calculation summary

(*) The PSV set pressure is reached only after 4.4 minutes and after that time the PSV valve starts to discharge
at a pressure slightly above the set pressure value (~44 bara) as shown along the below APPENDIX 01 - PSV
CALCULATION SHEETS.

See APPENDIX 01 - PSV CALCULATION SHEETS

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

considered as "NOT CONTROLLED" copy
File: 123A90-DDL-PR-RE-80030_01
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CROSSWIND

HOLLANDSE KUST NOORD WIND PARK IR Rossrmmanivo

Project Base Load Power Hub (BLPH)

Action Title: EPC HAZOP Study Actions
Action No: #22
Ref Doc 123A90-DDL-SAF-RE-30006
Item No. #22
Causes 3.2.5. 25PIC025A/B control failure opening 25PV025A/B
3.1.18. Blockage in line within Fuel Cell Package, considered to be failure to reopen main
isolation valve following maintenance 1.2.4. 25XV006 Driven
open/inadvertently opened by operator
Consequences 3.2.5.1. Potential overpressure of pipework downstream of 25PV025A/B. LOPC of H2 and

potential explosion on ignition. 1.2.4.1. Pressurise
downstream system to 25PV025A/B up to 30barg. Potential to exceed design pressure (3 times
design pressure) downstream of 25PV025A/B, LOPC of H2 and explosion on ignition.

25PV025A/B are downstream pressure controlled and are potentially opened when fuel cell is
not online."

Recommendation

22. Review the required response time (PST) of 80PSV001 to ensure that it is able to react and

depressurise the system quickly enough to prevent overpressure of the pipework and Fuel Cell

if 25PCV025A/B are fully opened. Consider the opening times of storage vessels outlet XVs, e.g.

25XV006 and 25PV025A/B. .If PSV reaction time criteria cannot be met LOPA for 25P1002 must
be reviewed.

Actions

Pressurization calculation of the inventory downstream the control valves 25PV055A/B have
been performed to calculate the time for the system to reaches the transient pressure
acceptable to Fuel Cell in the event of the 80PSV001 lifting. As it can be seen from the
"ATTACHMENT 1 - CALCULATION SHEET", the time to reach such transient pressure is higher
then the time for the 80PSV001 to fully open (100%). The calculation is based on information

in Attachmant 2 2 A Q2 C
ML L&, 9,7 0.

Therefore:

1) With the two conservative assumptions made on the attachment 1 and;

2) Considering that the time (102 msec) to reach 13.5 barg (Fuel Cell design pressure) is
higher then the 80PSV001 valve opening time (< 100 msec),

the 80PSV0O0L1 is able to react and depressurise the system quickly enough to prevent
overpressure of the Fuel Cell Package A-80000.

Assigned Respondent (By)

Rosetti/Crosswind (Interface)

Issue Date( 01-12-2023)

Action Response

Approvals / Endorsements

EPC Discipline Lead / sign
Crosswind
C.Impradice (Rosetti) /
Hamant Patel (Crosswind) - -
EPC HSE LEAD Sign
C.Caracciolo CcC
EPC Project Manager Sign
D.Lo.Sterzo it 55
Client Sign

.
Datum: 2024.08.21

08:39:17 +02'00"




CALCULATION SHEET - ATTACHMENT 1

NIN[R [ RrTr R, O[N] ][R[wN]—
=l =1 LA EA R D A BN Y D G =)

Lines
2"-HY-023-01HSS-N | 4"-HY-152-01HSS-N | 1"-HY-163-01HSS-N |UoM
ID pipe 0.055 0.108 0.027 m
Pipe length 21.2 11.7 25.2 m
Pipe volume 0.05 0.11 0.01 m3
Volume beetwen 25PV055A/B and FC inlet (TP010) 0.172 m3
Temperature 25.0 °C
80PSV0O01 set pressure 10.0 barg
H2 density @PSV set 0.895 kg/m3
H2 mass @PSV set (t1 = 0 sec) 0.153 kg
FC design pressure (Note3) 13.5 barg
H2 density @ FC design P 1.179 kg/m3
H2 mass @ FC design P 0.202 kg
Delta mass between PSV set point and FC design P 0.049 kg
Number of control valves considered fully open (Note4) 1 -
Max H2 flow rate through one control valves (Notel) 1725.0 kg/hr
Max H2 flow rate through fully open control valve(s) 1725.0 kg/hr
[19 |Time, t2 102 msec

NOTES:

Notel: max H2 flow rate through one control valve calculated considering 100% valve open and corresponding CV of 13 (Ref.[1])

24 |Note2: as per 80PSV001 Vendor information, valve opening time < 100 msec (t1), (Ref.[4]).

25 [Note3: as per TQ doc. n. "CWHKN-INN-BPH-TQ-00053" (Ref.[2]), the transient pressure acceptable to Fuel Cell in the event of
26 PSV lifting, is <=13.5 barg

27 [Note4: According to note 7 of PID 123A90-DDL-PR-PID-80014_01, only one control valve is considered fully open. Note7 says
28 | (see Ref.[3]):

29 "HS INCLUDES SOFTWARE INTERLOCK TO PREVENT BOTH VALVES TO BE ONLINE SIMULTANEOUSLY.

30 | SOFTWARE INTERLOCK PREVENTS VALVE 25PV055B TO OPEN IF VALVE 25PVO55A IS NOT CLOSED "

31| This reduces the possibility of having both control valves fully opened at the same time.

32

33 |CONSERVATIVE ASSUMPTIONS:

a) Gas flow through the 80PSV001 is considered to be zero, but i reality at the time of reaching PSV set pressure there will be gas
outgoing from the pressurized system. This means that after t2 msec the pressure inside the system is still below the "FC design
pressure" of 13.5 barg.

b) Available piping volume within the FC system is considered to be zero, this is conservative from time calculation point of view since
the higher volume is the higher is the time to pressurize the system

REFERENCE DOCUMENTS

Attachment 2 - Ref.[1]: 1724000740-IN-DS-00003, SIZING CALCULATION SHEET (INCLUDING NOISE LEVEL DATA SHEETS, CONTROL VALVE CURVES)

Attachment 3 - Ref.[2]: CWHKN-INN-BPH-TQ-00053, Design of Hydrogen Supply Pressure Control Valves 25-PV-055 A B

Attachment 4 - Ref.[3]: 123A90-DDL-PR-PID-80014, BLPH PIPING AND INSTRUMENTATION DIAGRAM HYDROGEN STORAGE VESSELS HEADER (OUTLET)

Attachment 5 - Ref.[4]: 1724000518-IN-DS-00004, INSTRUMENTS DATA SHEETS PSV (INCLUDING SIZING CALCULATION SHEETS)
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ASTSpA | viam.werendt a0 CALCULATION FORM FOR CONTROL VALVES
CONTROL 20010 Cornaredo MI - ITALY
VALVES P +3902934848.1 Customer ROSETTI MARINO SPA QUOTE CV2400221
DIVISION F +39029362248
W www.astspa.it Order 1724000740 123A90A Sheet 13
Plant Created By RC
PIPELINE DATA VALVE DATA
INLET OUTLET Valve TAG 25-PV-055A
Nominal diameter 11/2" 11/2" Serial AST
Schedule 40 40 AST Ref. 130
External Diameter, mm 48,30 48,30 Upstream Fluid State GAS
Internal Diameter, mm 40,9 40,9
Thickness, mm 3,7 3,7
VALVE DATA: BODY VALVE DATA: TRIM
Valve Family CV-8400 Trim Configuration CP-E
Valve Model CV-8407 Stroke, mm 20
Valve Description Globe - Straigth way - Contoured Plug Port Size, Inch 1"
Unit NPS Flow Characteristic Equal%
Body Size 11/2" Flow Action FTO
Fluid HYDROGEN Selected Flow Coefficient 13
PROCESS DATA
Units #1 #2 #3 #4 NOTES
Fluid - - GAS GAS
Flow Rate QW kg/h 106,00 106,00
Inlet Temperature T1 °C 15,00 15,00
Inlet Pressure P1 30,000 4,500
bar (g)
Qutlet Pressure P2 3,500 3,500
Differential Pressure AP - 26,500 1,000
Fluid density at P1 and T1 pl kg/m?3 2,563 0,456
Dynamic Viscosity N cP
Molecular Weight MW kg/kmol 2,000 2,000
Specific Heat Ratio (cp/cv) v - 1,420 1,420
Compressibility Factor Z - 1,010 1,010
Critical Pressure Pcrit bar (A)
Vapor pressure Pvap bar (A)
Calculated Flow Coefficient C - 0,7563 6,271
Selected Flow Coefficient Cv - 13 13
Calculated / Selected C/Cv % 5,817 48,24
Pressure Recovery Factor F. - 0,9345 0,919
Valve Style Modifier Fq - 0,07612 0,2445
Pressure Differential Ratio Factor Xt - 0,7336 0,7097
Stroke % % 32,7 82,4
Predicted Noise SPL - dB 84,95 76,25
Valve Outlet Velocity v2 m/s 59,96 59,96
Valve Outlet Mach Number M2 - 0,04597 0,04597
Downstream Pipe Fluid Velocity vP2 m/s 59,96 59,96
Flow Regime - - Choked Normal
Upstream Fluid State - - Gaseous Gaseous
Downstream Fluid State - - Gaseous Gaseous
NOTES
Rev Index. 0 RC/RC/RC
Rev. Date Reason For Issue EM/CK/APP

This document contains intellectual property, technical data and confidential information proprietary to AST. No part of this document may be reproduced, used and disclosed to a third party in any

manner without the prior written consent of AST.

CV-8407-1 1/2"-1500-1"-CP-E-RO-FTO

CALCULATION SHEET v2.1.15 - DATABASE AST v1.2.33




CROSSWIND T NERL GOp

No.TQ: |CW-ROS- Rev: 1
TQ-0016
Originating Party CrossWind
Subject Design of Hydrogen Supply Pressure Control Valves : 25-PV-055 A/B
Author Paul Kyle TQ Aconex unique number: CWHKN-INN-BPH-TQ-00053
Interface TQ - from Rosetti TQ interface source Aconex unique number:
Type Query Interface X
Deviation Derogation (SHALL[PS])

Note: No deviations nor derogations which have an adverse effect on HSSE will be granted

Work package

Area(s) of application Design & Eng. X | Procurement Construction
Commissioning Operations X | Other
Issue date 20-05-2024 Urgent reply 5 days X | Routine reply 10 days

Close-out date

Closed-out by

1. Description

Reference documents / Aconex unique numbers :
Ref.: Ballard, “Fuel Cell Package Hydrogen Usage and Fuel Cell Module Alarm Limits”, Rev.001, 24/04/2024

HydrogenFlowRates
rev1.pdf

Contractor kindly asks RM to consider the below data to design the H2 control system upstream of the fuel cell interface:

. Normal Hydrogen Storage Vessel Pressure (i.e. upstream pressure): 30 barg to 5 barg.
- Extreme pressure expected, upstream of the PVs, will be High High Pressure Alarm Point.
. Normal Hydrogen supply temperature (ambient temperatures): -8.4 °C to 25 °C.

. Hydrogen Supply flow range: 0.9 g/s (3.24 kg/hr) to 29.4 g/s (105.84 kg/hr).

. Hydrogen supply pressure to Fuel Cell: 4 barg to 6.5 barg.

. Normal supply pressure to be controlled at 6 barg.

. PSV (80-PSV-001) set point is 10 barg.

. Transient pressure acceptable to Fuel Cell in the event of PSV lifting, is <=13.5 barg.

Other Parameter that should be considered in determining the control response are the below Hydrogen Consumption scenarios (Ref.:
Ballard, “Fuel Cell Package Hydrogen Usage and Fuel Cell Module Alarm Limits”, Rev.001, 24/04/2024).

This communication is issued for the recipient’s information and to facilitate the obligations
of the Parties under the Contract. This communication has no authority to amend Page 1/2

or vary the Contract nor relieve either Party of any duties, obligations or responsibilities.



CROSSWIND ENICAL GUERY

No.TQ: |CW-ROS- Rev: 1
TQ-0016
Hydrogen Usage Hydrogen Duration of
. Fuel Cell L. .
Scenario Description Initial Flowrate After change
Modules
[g/s] [g/s] [s]
Startup 1 A single fuel cell module start up 0 0.9 3
Startup 3 Half (3) of the fuel cell module 0 57 3
start up
Startup 6 All (6) of the fuel cell module start 0 5.4 3
up
Ramp-up 1 Single module ramps from idle to 09 36 18
full power
Ramp-up 3 Half (3) module ramps from idle 57 10.8 18
to full power
Ramp-up 6 All (6) module ramps from idle to 54 216 18
full power
Stopdown 1 A single fuel cell module performs 4.9 (worst) 0 15
a controlled stop 3.9 (expected)
Half (3) fuel cell module performs 14.9 (worst)
Stopdown 3 a controlled stop 10.8 (expected) 0 5
All (6) fuel cell module performs 29.4 (worst)
Stopdown 6 a controlled stop 23.4 (expected) 0 15
ESD 1 A single fuel cell module performs 4.9 (worst) 0 0.02 (20 ms)
an emergency stop 3.6 (expected)
ESD 6 All fuel cell modules perform an 29.4 (worst) 0 0.02 (20 ms)
emergency stop 23.4 (expected)
2. Response
Reference documents / Aconex unique numbers
This communication is issued for the recipient’s information and to facilitate the obligations
of the Parties under the Contract. This communication has no authority to amend Page 2/2

or vary the Contract nor relieve either Party of any duties, obligations or responsibilities.
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NOTES

1. DELETED.

2. NECESSARY CONTROL SYSTEM SOFTWARE SHALL BE INCLUDED TO SUPPORT
ADVACED VALVE CONTROL, PARTIAL STROKE TESTING AND DIAGNOSTICS
FOR ANY SAFETY CRITICAL ON/OFF VALVES. THESE APPLICATION SHALL BE
IDENTIFIED BY HAZOP AND LOPA EVALUATION IF PARTIAL STROKE TESTING
WILL BE REQUIRED:

THE "TYP. 3" SHALL BE CONSIDERED INSTEAD THE ACTUAL "TYP. 2" FOR SDV
THE "TYP. 5" SHALL BE CONSIDERED INSTEAD THE ACTUAL "TYP. 4" FOR BDV

3. HAND SELECTOR TO ALLOW THE OPERATOR TO SELECT THE CONTROL LOOP
(REMOTELY).

R S A A A S NS e SR A N

4. FOR ORIFICE DIAMETER REFERENCE SHALL BE MADE TO "RELIEF, VENT AND

BLOWDOWN REPORT" DOC. N. "123A90-DDL-PR-RE-80030"

]
5. SOFTWARE INTERLOCK PREVENTS OPENING OF THE CONTROL VALVES 3
25-PV-055A/B IN CASE FUEL CELL PACKAGE (A-80000) IS NOT RUNNING. j
6. SDV VALVE 25-SDV-023 TO BE INSTALLED AS CLOSE AS POSSIBLE TO THE
CONTROL VALVES 25-PV-055A/B. b]
7. HS INCLUDES SOFTWARE INTERLOCK TO PREVENT BOTH VALVES TO BE ON Llrgf
SIMULTANEOUSLY. SOFTWARE INTERLOCK PREVENTS VALVE 25PV0S5BTO 3
OPEN IF VALVE 25PVO55A IS NOT CLOSED
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% A SAFETY VALVE
eorrr e e SIZING SHEET
GENERAL INFO
1 |TECHNICAL Ref. / Item 23-3962 /10 4 |Project HOLLANDSE KUST NOORD ROSETTI MARINO SPA
WIND PARK
2 |Valve Code 320-K10-5L 5 |Quantity 2
3 |Tag Number |80-PSV-001 + 80-PSV-001_S
DESIGN DATA
6 |Operating Pressure 6,5 bar g 10 |Operating Temperature 25 °C
7 |Ambient Pressure 1,013 bar a 11 |Sizing Code API Std 520
8 |Basis Upstream fail open 12 |Fire Case No
9 |Governing Case Yes 13 |Rupture Disc No
INSTALLATION DATA
14 |inlet I 3" 150# RF 22 |Outlet 4" 150# RF
15 |Valve Model 30000 23 |Valve Type CONVENTIONAL
16 |Superimposed Bkp 24 |Seat Type METAL-TO-METAL
17 | Constant Pbcs 0 bar g 25 |Set Pressure Ps 10,000 bar g
18 | Variable Pbvs 0 bar g 26 |CDTP 10,000 bar g
19 | Total Pbs 0 bar g 27 |Overpressure Overp 10 %
20 |Built-up Backpressure Pbb 0,17 barg 28 |Relieving Temperature Ty 25,0 °C
21 [Total BackPressure Pb 0,17 bar g 29 |Required Flow Rate W 2678,00 kg/h
FLUID PROPERTIES
30 [Phase GAS 35 |Density p - kg/m3
31 [Medium I Hydrogen 36 |Specific Volume v - m3/kg
32 [Ratio of Specific Heats k 1,405 - 37 |Specific Gravity G - -
33 |Molecular Weight M 2,02 kg/kmol | 38 |Dynamic Viscosity U 0,008754 cP
34 |Compressibility Factor z 1,004 - 39 |Dryness Steam Factor x0 - -
SIZING CRITICAL FLOW - GAS&VAPOURS - APl 520
40 |Critical / Subcritical Flow CRITICAL
41 |Relieving Pressure Py 12,013 bar a
42 C.Factor _ C 2,7066 - W ZTO
43 |Discharge Coefficient Kp 0,940 - A=
44 |Backpressure Corr. Factor Kgp 1 - 0,9 G PO KD KBP KC M
45 |Subcritical Corr. Factor Kb - -
46 |Rupture Disk Corr. Factor Ke 1 - k+1
47 |Steam Correction Factor EN ks - - 2 %m%
48 |Superheat Corr. Factor ksh - - C = 3,948 k (‘—)
49 |Supercritical Corr. Factor ksc - - k+1
50 |Napier Factor kn - -
51 [Viscosity Corr. Factor Ky - - w AS
52 |Reynolds Number Re - - e
53 |Calculated Area A 11,8631 cm? A
54 |Orifice Designation - K Units of measure
55 |Selected Area A 12,940 <™ | A/mm~2]; W[ke/h]: P[kPa]; T [K]; M [ke/ke mole]
56 |Area Gain - 9 %
57 |Maximum Flow Rate Wi 2921,12 kg/h
58
REACTION FORCE API 520 PART Il OPEN DISCHARGE TO ATMOSPHERE
59 |Reaction force (Flow FF 1081 N - [ pae .
60 |Reaction force EStatil Bkp) FB 133 N Fr= 13{}*}’“‘” | #Tg i Fg= :rhfg-' tFr=Fet Ry
- 093600 | (k+1)M 10 . y
61 [Total Reaction Force FT 1215 N R
NOISE EVALUATION API 521 Not Applicable for Liquid
62 |Noise Level @ 30m L30 116,6 dB Wi iias o2 kT, 0,5
63 |Distance d d 1 m Lyp=L + 1010.910( m) ye=912 (7)
64 |Outlet Tube Diameter da 0,1 m d
65 [Noise Level @ distance d Ld 146,2 dB Lp=Lao ~20logie (%)
REMARKS: Process data are under customer responsibility.
Testing according to Doc. 1724000518-QC-ITP-00002
Valve opening time < 100 msec
2 29/05/2024 ADD. VALVE TCH L. DI VIRGILIO |P.L.DELPONTE
11/04/2024 MOD. PAINTING SYSTEM TCH L. DI VIRGILIO |P.L.DELPONTE
0 18/03/2024 FIRST ISSUE TCH C. PASQUALINI| P.L.DELPONTE
REV DATE DESCRIPTION PREP. CHECK. APPROV.

FILE: 23-3962_ROSETTI MARINO_CLC_STD_R18.xlsm
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HOLLANDSE KUST NOORD WIND PARK
Project Base Load Power Hub (BLFH)

mm

Action Title: EPLC HAZOP Study Actions

Action No: w3

Ref Doc 123A90-DDL-SAF-RE-30006

Item MNo. ]

Causes 3.6.1. Low Pressure at inlet to Fuel Cell

Consequences 3.6.1.1. Potential damage of Fuel Cell and hoss of Power generation.

Oiperational lssue, o hazardous conseguences.
Loww pressure |Ekely to occur during normal operatien when storage tank =
depleted.

Recormmendation 23, Review the reguirement for a low pressuere alarm on 25PIC025A8 to

Invdicate that the POV no longer has control over the downstream pressure
due to depletion [low pressure] of the H2 storage vessel and low bow
pressure trip on 8091002 to shutdown the Fuel Cell Package.
Actions Aequirement for:

1) & oy pressure alenm on 25PICOS5AFR {ex 25P 1002 58/ B} downstresam controd
walves I5PWIS5A/E, allerting the aperabor in case of low pressure st Fuel Cell inlet;

2 ard low low presiure ap an BOP002 to shutdown the Fusl Cell Package,

have been verified and sdded on PRI (e stischment-1 PID "123400-DDL-PR-PID
B014" and attachment-2 PID "123490-D0L-PR-PMD-80012 ", respectively|

Assigned Respondent [By)

Brocess

lssee Date | 01-12-2023)

Action Respomse
Approvals f Endorsemernts

EPC Discipline Lead Sign

Ciro Impradice 22/03/2024 Lm;—:.‘-
EPC HSE LEAD Si'l'l.
C.Caraccholho 22032024 CC
EPC _Project Manager Sign

D.Lo.5teren

Client Sign
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CROSSWIND

HOLLANDSE KUST NOORD WIND PARK
Project Base Load Power Hub (BLPH)

ROSETTIMARINO

Action Title: EPC HAZOP Study Actions

Action No: #25

Ref Doc 123A90-DDL-SAF-RE-30006

Item No. #25

Causes 1.13.4. 02 contamination of H2 in the storage system

Consequences 1.13.4.1. 02 contamination of H2 in the storage system. Potential for

explosion in H2 storage vessel.

For flammable concentration to be formed within the H2 storage vessel 02
would have to accumulate within the vessel and not be flushed out.

Recommendation

25. Perform a calculation to determine how long/number of fill cycles it
would require for a flammable concentration to be formed within the H2
storage vessel based on 500ppm O2 to determine if a flammable
concentration is credible in the H2 storage vessel.

Actions

Assigned Respondent (By)

Process

Issue Date ( 01-12-2023)

Action Response

Calculation to determine how long/number of fill cycles it would require for
a flammable concentration to be formed within the H2 storage vessel
based on 500ppm 02 has been performed, see attached calculation sheet
(attachment 1).

According to result, a flammable concentration is not credible in the H2
storage vessel.

Approvals / Endorsements

EPC Discipline Lead

Ciro Impradice

EPC HSE LEAD 2 Sign

C.Caracciolo 08-04-2024 CcC

EPC Project Manager Sign
D.Lo.Sterzo ookt

Client Sign

door Paul van Rossum
Datum: 20240510

E Digitaal ondertekend

11:52:52 +02'00"



UoM

Pressure inside the vessel at end of filling operation 30.0 parg
Temperature inside the vessel at end of filling operation 30.0 °C
Fluid density at end of vessel filling operation 2.5 kg/m3
Vessel ID 2.8 m
Vessel length 155 m
One vesselvolume 101.2 m3
H2 mass inside the vessel at end of filling operation 248.2 kg
Max O2 concentration in the inlet H2 stream 500.0 ppm
02 mass inside the vessel at end of first filling operation, mO2initial 0.124 kg
Hydrogen pressure inside vessel (at end FC operation) 5.0 barg
Fluid density at end of FC operation 0.5 kg/m3
H2 mass inside the vessel at end of FC operation 48.1 kg
H2 mass fed to the vessel in one cycle, after the first filling 200.1 kg
02 mass fed to the vessel in one cycle, after the first filling, mO2cycle 0.100 kg
Max permitted O2 concentration 4.0 %
Max permitted O2 mass inside vessel, mO2max 9.93 kg
Max number of fill cycles to reach max permitted O2 concentration, n 99.0 -

n=1+[(m0O2max- mQO2initial) / mOZ2cycle]

ASSUMPTION

The total accumulated O2 mass over all filling cycle has been calculated taking into consideration that no oxygen will leave the
vessel during Fuel Cell operation. This assumption is very conservative from max oxygen calculation point of view, since in the
reality, due to the time required to allow settling of oxygen mass in the bottom side of the vessel, there could be always a small
02 quantity that will leave the vessel as the H2 is fed to the Fuel Cell package. Therefore, one could say that the number of filling
cycles required to create a flammable concentration to be formed within the H2 storage vessel will be even higher than the
calculated one.

CONCLUSION

As per above calcolation, and considering the following:

90 Electrolyser starts/yr, as per ELOGEN information,

the number of filling cycles required to form a flammable concentration is higher than the number of time the electrolyse starts in
one year, therefore flammable concentartion formation is not credible.
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CROSSWIND HoLLANDSE KUST NOORD WIND PARK
Project Base Load Power Hub (BLPH)

ROSETTIMARINO

Action Title: EPC HAZOP Study Actions

Action No: #30

Ref Doc 123A90-DDL-SAFE-RE-30006

Item No. #30

Causes 4.1.1. BLPH-MV-002 SB Left in closed position
Consequences 4.1.1.1. Upstream: No flow from Electrolyser Package into H2 vent.

Blocked outlet on Electrolyser relief and vent systems. Review in Elogen
HAZOP.
[Parking Lot; What: Review in Elogen HAZOP.]

Recommendation

30. Review the requirement for BLPH-MV-002 in the H2 vent system as this
is a potential isolation point within a relief route. Also review the piping
specification around the tie in point and identify it on P&ID to ensure
compatibility.

Actions

The requirement for BLPH-MV-002 in the H2 vent system is confirmed, since it will
be used as an isolation valve when required. Moreover, the manual valve BLPH-MV-
002 is specified to be locked open ("LO"), therefore the scenario of leaving the valve
in closed position is not credible (for reference see attachment 1)

Assigned Respondent (By) Process
Issue Date ( 01-12-2023)
Action Response
Approvals / Endorsements
EPC Discipline Lead LIro
Ciro Impradice Impradi proces

rocest
Datg; 2024.06.06 11:28:42 +

0200"

EPC HSE LEAD Sign
C.Caracciolo CC
EPC Project Manager

Sign

D.Lo.Sterzo

Client

Sign

Digitaal
Rﬂp ondertekend door

Ay Datum: 2024.06.21

14:49:29 +02'00'
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NOTES

1. PACKAGE SUPPLIED WITH POWER FROM THE BLPH ELECTRICAL SYSTEM
e e T e A et
2. DELETED )
3. DELETED. 4
A-20000 (4. DELETED. \»
ELECTROLYSER PACKAGE \kS. ELECTROLYSER PACKAGE INCLUDES AN OXYGEN VENT LINE WHICH IS IN THE b
P ( SCOPE OF SUPPLY OF THE ELECTROLYSER PACKAGE UP TO THE ATMOSPHERE )
(bR, ke ) 2 NO PHYSICAL INTERFACE IS PRESENT BETWEEN ELECTROLYSER PACKAGE AND)
e . Sosman CONTRACTOR ON THIS LINE q
A ks. AN ISOLATION VALVE DOWNSTREAM THE CHECK VALVE NRV-019 IS PROVIDED)

£ WITHIN THE PACKAGE A-20000.

¢
A A A A A A A A A A AR A A A A A A A A A AN A A A A A
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CROSSWIND

HOLLANDSE KUST NOORD WIND PARK I&! roscrmmano
Project Base Load Power Hub (BLPH)

Action Title: EPC HAZOP Study Actions

Action No: 31

Ref Doc 123A90-DDL-SAF-RE-30006

Item No. 31

Causes 4.1.4. BLPH-MV-033 DBB Left in closed position 4.1.10. BLPH-MV-005
DBB Left in closed position

Consequences 4.1.4.1. upstream: Unable to relieve vessel V-25001A when required.

Potential escalation of existing incident or unable to prepare installation for
maintenance. Consequence
4.1.10.1

Recommendation

31 Review the location of the spec break downstream of:
1. 25PSV001A/BLPH-MV-033
2. 80PSV001/BLPH-MV-005
As pipework between PSV and manual valve will see upstream pressure if
closed and a relief occurs.

Actions

Assigned Respondent (By)

Process

Issue Date ( 01-12-2023)

Action Response

Location of the spec break downstream of:

1. 25PSVO01A/BLPH-MV-033

2. 80PSV001/BLPH-MV-005

are confirmed as they are, since all manual valves installed downstream PSVs are
locked open "LO" (see attachment 1 and 2). The situation of having a release
scenario and at same time a manual valve wrongly closed (due to human error)
represents a double jeopardy. The simultaneous occurrence of two or more
unrelated causes of overpressure (also known as double or multiple jeopardy) is
not a basis for design.

To be noted that the closure of a manual valve located downstream a PSV is not a
cause of having overpressure in the analyzed system, in the sense that all PSVs
object of this HAZOP recommendation are required to be opened in case of:

1) upstream CV failure (80PSV001);

2) fire (25PSV001).

Both scenarios above indicated are not caused by having closed the manual valve
installed downstream the PSV. Therefore, the causes of overpressure are
considered to be unrelated.

Approvals / Endorsements

EPC Discipline Lead o .- Sign
Ciro Impradice i i i

EPC HSE LEAD i Sign

C.Caracciolo 10/06/2024 CC

EPC Project Manager Sign

D.Lo.Sterzo S 5

Client Sign

Digitaal
4

Paul van Rossum

Datum: 2024.0821

08:38:41 +02'00'
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NOTES

1. THE VENDOR PACKAGE WILL CONTAIN AIR INTAKE AND EXHAUST, SUITABLY

SAFEGUARDED AND SEPARATED.
At

2. 'DELETED.

3. DELETED. i“'i

4. DELETED

AN

5. ONE UNINSTALLED SPARE PSV SHALL BE AVAILABLE,
6.

7

-

LINE REQUIRED FOR PURGING OF PIPING WORK.
TIGHT SHUT-OFF VALVE.

P e S P e
FOR'ORIFICE DIAMETER REFERENCE SHALL BE MADE TO "RELIEF, VENT AND
BLOWDOWN REPORT" DOC. N. "123A90-DDL-PR-RE-80030""

LINE 1"-HY-163-01HSS-N WILL BE LOCATED AS CLOSE TO THE PACKAGE

AS POSSIBLE TO ENSURE COMPLETE PURGING OF THE LINE.

10. BOPSVOOL SIZED FOR CV FAILURE OF UPSTREAM CONTROL VAVE zstussA/B b
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FROM HYDROGEN STORAGE
VESSELS HEADER (INLET)
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BLPH-NRV-014 10

1'-HY-015-03HSSN

V-25001 A
HYDROGEN STORAGE VESSEL

SIZE = 2800 mm (D) X 15500 mm (L T/T)
DESIGN P/T : 40 barg / -10/80°C
CARBON STEEL
OPERATINGP/T : 30 barg /AMB

4"-V1-025-01HSS-N
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NOTES

O
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PP

NECESSARY CONTROL SYSTEM SOFTWARE SHALL BE INCLUDED TO SUPPORT
ADVACED VALVE CONTROL, PARTIAL STROKE TESTING AND DIAGNOSTICS
FOR ANY SAFETY CRITICAL ON/OFF VALVES. THESE APPLICATION SHALL BE
IDENTIFIED BY HAZOP AND LOPA EVALUATION IF PARTIAL STROKE TESTING
WILL BE REQUIRED:

THE "TYP. 3" SHALL BE CONSIDERED INSTEAD THE ACTUAL "TYP. 2" FOR SDV
THE "TYP. 5" SHALL BE CONSIDERED INSTEAD THE ACTUAL "TYP. 4" FOR BDV

TIGHT SHUT OFF VALVE,

VARIABLE AREA FLOWMETER TO BE INSTALLED VERTICALLY WITH DIRECTION

OF FLOW UPWARDS.

NITROGEN CONTROL VALVE (25-FV-001), CAN NOT OPEN UNTIL THE PRESSURE

WITHIN THE VESSEL IS BELOW THE NITROGEN SUPPLY PRESSURE.

ONE COMMON UNINSTALLED SPARE PSV FOR ALL VESSELS

FOR PULSE PRESSURE PURGING OF VESSEL WITH HYDROGEN ﬂ

FOR FLOW PURGING OF VESSEL WITH NITROGEN
Y Y Y Y Y Y Y Y Y YN Y Y Y Y Y Y Y Y Y v

FOR DESCRIPTION AND SPECIFICATION OF VESSEL NOZZLE, REFERENCE

SHALL BE MADE TO THE TECHNICAL DATA SHEET FOR H2 STORAGE,

DOC. N. "123A90-DDL-MAC-DS-50027"

REDUCERS TO BE INSTALLED AS CLOSE TO PSV AS POSSIBLE.

FOR ORIFICE DIAMETER REFERENCE SHALL BE MADE TO "RELIEF, VENT AND

BLOWDOWN REPORT" DOC. N. "123A90-DDL-PR-RE-80030"

NOZZLE N4 TO BE INSTALLED AT MINIMUM DISTANCE FROM TANGENT LINE

OF THE VESSEL (ON THE OPPOSITE SIDE OF N5 NOZZLE).

SOFTWARE INTERLOCK TO PREVENT 25PV035 BEING OPENED OUTSIDE OF A.
PURGE CYCLE OPERATION. CONTROL VALVE 25PV035 IS USED ONLY IN CASE
OF VESSEL PURGING

SOFTWARE INTERLOCK TO PREVENT 25FV031 BEING OPENED OUTSIDE OF A
PURGE CYCLE OPERATION.

ATIMER ALARM ON THE H2 PRESSURIZATION SECTION OF THE PURGE CYCL
IN THE CONTROL LOGIC IS PROVIDED TO DETERMINE IF THE PURGE VALVE
25PV035 HAS FAILED TO CLOSE.

25PSVO01A SIZED FOR FIRE
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Projact Base Load Power Hub (BLPH)
Action Title: EPC HAZOP Study Actions
Action No: 35
illrfl!uc 123490-D0OL-SAFRE-30006
[rtem M. 35
|Causes 4 1 E BLPH-MY-171 open mone then resquired oo M2 system
Comsequences d.2.6:1 Potentiad for impact on other K2 users nesulting in-an inability (o
puge. Loss of wafeguard.
|Becommendation 35 Engure sizing of the Meedle Valkse BELPH-MV-171 prevents exoesshve b2
e which may impact other users by selecting the O of the valve and
bence makamum floerate
Actions Accarding 1o PID 12 3040-00L-PRE-PID-BO0IE:
1] the marsal valve M-171 has been specfied fo be locked in place (LiC,
sep nobe? on attachment 1-
X| flow metes §4FG001 has been spesified to be readable from manwal
valve MV-171 [see mate 1, on attachment 1),
The aperataor will open Ehe MV-171 sech that the nitrogen flow rate
readable from the Aow meter will be 5.2 Mmdsdhr, as per 123890-D0OL-PR-
BE-BO0AT APPENDINDL [see= attachemt 2).
This adll then prevents excesiive N2 me for confinwows vent eader
PUrging purpose.
Axsipned Respondent (By) Process
Imswe Dabe {01-12-3033)
fAction Response
_ Approvals /| Endorsemenis _
EPL Discipline Lead dn  ——Sign
Cim Impradice 2203/ 024 Impasie e
EPC HSE LEAD "l = Sign
C.Caracciolo 2303/ 0024 [
EPC Project Manager Sipn
O.Lo.Sterco
Client Sign
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CROSSWIND 6| | ANDSE KUST NOORD WIND PARK I roscrmmanmo
Project Base Load Power Hub (BLPH)
Action Title: EPC HAZOP Study Actions
Action No: 38
Ref Doc 123A90-DDL-SAF-RE-30006
Item No. 38
Causes 4.10.1. Low level in Liquid boot of V43001
Consequences 4.10.1.1. Low liquid level in KO drum V43001 is expected to be normal,
potentially dropping below low low level alarm point overtime due to
evaporation within KO drum.
Recommendation 38 Review how the liquid drain line from the KO drum V43001 can be
safely routed for disposal considering that it may be subject to gas blow-by
due to loss of liquid seal by evaporation. Review against recommendation
39.
Actions
Assigned Respondent (By) Process
Issue Date ( 01-12-2023)
Action Response As per PRiDs 123A90-DDL-PR-PID-80029 01, control valve on the liquid
drain line of the H2 Vent KOD has been deleted.
The manual valve installed on the drain line (valve BLPH-MV-409) has
been specified to be “LC” (locked closed). See attached P&iD.
Approvals / Endorsements
EPC Discipline Lead / Construction
C.Impradice (EPC Process LEAD) 13/03/2024
EPC HSE LEAD
C.Caracciolo 13/03/2024
EPC Project Manager Sign
D.Lo.Sterzo ik 8
Client Ao door ot van Rosgum Sign
T e
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HYDROGEN VENT Ko DRUM
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NOTES
1. VENT TO SAFE LOCATION SEGREGATED FROM OTHER VENTS.
2. VENT TO BE EQUIPPED WITH FLAME ARRESTOR AND BIRD SCREEN
3. LIQUID SEAL DRUM IS PART OF THE VENT SYSTEM
4. LIQUID DRAINLINES TO BE ROUTED TO ENSURE GRAVITY DRAIN.
5. HYDROGEN VENT KO DRUM BOOT AND LIQUID SEAL DRUM TO BE HEAT
TRACING.
6. SEAL LEG WILL BE DETERMINATED ON THE MAXIMUM BACK PRESSURE
IN THE VENT.
7. SEAL VENTTO BE PLACED INTO A SAFE POSITION.
8. FILLING LINE TO BE PLACED IN AN ACCESSIBLE POSITION
9. TRACED FROM NOZZLE N3 UP TO SWAN NECK.
10. LIQUID SEAL DRUM I.D. 590 mm, HEIGHT 2350 mm (T/T). TBC BY H2

VENT VENDOR. e,

11, INLET DIP LEG SUBMERSION HEIGHT OF 0. ),m (TBC BY VENDOR) (

|12, FLUID HEIGHT OF 1.5 m FROM BOTTOM T.L, (TBCBY, VENDOR)., . AA

13.” FOR DESCRIPTION AND SPECIFICATION OF VESSEL NOZZLE, REFERENCE SHALL |
BE MADE TO THE TECHNICAL DATA SHEET FOR H2 VENT KOD.

14. LIQUID INSIDE SEAL DRUM IS A WATER - GLYCOL MIXTURE WITH 40%
VOLUME OF GLYCOLE

15. TOP OF TIP OF H2 VENT SHALL BE AT AS MINIMUM 6.2 m FROM HIGHEST
REACHABLE PLATFORM
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CROSSWIND

HOLLANDSE KUST NOORD WIND PARK I rosermimanivo

Project Base Load Power Hub (BLPH)

Action Title: EPC HAZOP Study Actions

Action No: 42

Ref Doc 123A90-DDL-SAF-RE-30006

Item No. 42

Causes 4.18.3. Loss of Instrument Air
Consequences 4.18.3.1. 43LV001 moves to air fail position.

Recommendation

42 Make air fail position of 43LV001 fail closed and type 6 (critical).

Actions

Assigned Respondent (By)

Process

Issue Date ( 01-12-2023)

Action Response

As per HAZOP worksheet, see note on point 4.1.14.1, which states:
QUOTE
90 Electrolyser starts/yr, 0.5 hr/start—up, 3.2kg/hr of water(worst
credible scenario based on condensation of all water in stream), Platform
visited for maintenance 2 times/yr where issue can be identified and
rectified. 0.076 m3 of water within 2m3 KO drum overfill of vessel not
considered credible.
UNQUOTE

the amount of water accumulated within the H2 Vent KOD V-43001 is
very small and it can be stored over a period of 6 months. Therefore,
43LV001 has been deleted. In case water is accumulated within the
vessel, then it will be drained off during maintenance, by opening a manual
valve (“LC”) installed on the liquid outlet line of the H2 Vent KOD.

Approvals / Endorsements

EPC Discipline Lead / Construction

Cir Sign

C.Impradice (EPC Process LEAD)

13/03/2024 Imy

EPC HSE LEAD

‘Sign

13/03/2024 CcC

C.Caracciolo
EPC Project Manager Sign
D.Lo.Sterzo ik 055
Client

Digitaal ondertekend H
% door Paul van Rossum Slgn
i Datum: 2024.03.19

15:13:11.201'00"
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CROSSWIND RoseTT MARING
HOLLANDSE KUST NOORD WIND PARK
Project Base Load Power Hub (BLPH)
Action Title: EPC HAZOP Study Actions
Action No: #46
Ref Doc 123A90-DDL-SAF-RE-30006
Item No. #46
Causes 1.2.4. 25XV006 Driven open/inadvertently opened by operator
3.16.1. Start up of Fuel Cell 135 times/year
Consequences 1.2.4.1. Pressurise downstream system to 25PV025A/B up to 30barg.

Potential to exceed design pressure (3 times design pressure) downstream
of 25PV025A/B, LOPC of H2 and explosion on ignition.

25PV025A/B are downstream pressure controlled and are potentially
opened when fuel cell is not online.
3.16.1.1. Potential for overpressurisation of line and Fuel Cell downstream
of 25PCV025A/B due to reaction speed of 25PIC025A/B. Insufficient time for
control system to react to prevent downstream overpressure.

Assumption is that as fuel cell runs down 25P1IC025A/B opens 25PV025A/B
such that when restart occurs 25PV025A/B are fully open.

Recommendation

46. As fuel cell runs down 25PIC025A/B opens 25PV025A/B. Ensure that
when restart occurs 25PV025A/B are fully closed and review how the
downstream pressure can be slowly increased to the point where
25P1C025A/B can be given automatic control.

Actions

Assigned Respondent (By)

Instrumentation

Issue Date( 01-12-2023)

Action Response

As per doc. "Process Control, Operation, Start-up and Shutdown
philosophy"® 123A90-DDL-PR-RE-80031 rev.01 par. 3.4.1.4, when the Fuel
Cell is stopped, the control logic will force the operating control valve 25-PV-
055A (or B) to fully close. As the Fuel Cell starts, the 25-PIC-055A/B
controller will command the opening of the control valve 25-PV-055A (or B).

Approvals / Endorsements

EPC Discipline Lead Sign
L.Calabrese | 14/05/2024
EPC HSE LEAD Sign
C.Caracciolo 10/05/2024 cC
EPC Project Manager Sign
D.Lo.Sterzo P
Client Sign
e
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Document Title:

Process Control, Operation, Start-up
and Shutdown philosophy

Sheet 1 of 25

Date: 22/03/2024

Rev: 01

Base Load Power Hub (BLPH)

Process Control, Operation, Start-up and Shutdown philosophy

Document Number: 123A%20-DDL-PR-RE-80031

Document Class: 1

01 23/04/2024 Issue for Approval (IFA) CIM RZI DLO
00 13/12/2023 Issue for Approval (IFA) CIM RZI DLO
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: 123A90-DDL-PR-RE-80031_01




HOLLANDSE KUST NOORD WIND PARK Project

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

_ Process Control, Operation, Start-up | Sheet21 of 25
Document Title: Date: 22/03/2024

and Shutdown philosophy Rev 01

80-PSV-001 to protect the downstream FC package from any failure of the upstream 25-PV-055A/B
(orin case of blocked discharge)

80-XV-001 to allow for nitrogen purging prior to maintenance campaign

The Fuel Cell pressure control valve(s) control(s) the hydrogen supply to the Fuel Cell by means of the
control loop identified with:

1) pressure controllers: 25-PIC-055A/B;

2) pressure transmitters: 25-PT-055A/B (Process Variable, PV);

3) final elements: 25-PV-055A/B;

4) SPvalue: 3.5 barg;

5) Sub-Controller(s) action: REVERSE (pressure increase, valve close);
6) Failure direction: FC

Should be the operating pressure (PV) fall under the PID regulator SP, the controller drives the relevant
control valve to increase its opening (Cv); vice versa, should the operating pressure (PV) rise above the PID
regulator SP, the controller drives the relevant control valve to decrease its opening (Cv).

During Fuel Cell operation, only one valve (25-PV-055 A or B) will be used, while the other one will be fully
closed. The operator has the possibility to choose which control loop (and then which control valve) to use
by means of the hand selector 25-HS-055. The hand selector includes software interlock to prevent both
valves to be online simultaneously. Therefore, the software interlock prevents valve 25-PV-055B to open if
control valve 25-PV-055A is not closed. Moreover, software interlock prevents opening of the control valves
25-PV-055A/B in case Fuel Cell package (A-80000) is not running.

As Fuel Cell stops, the control logic will force the operating control valve 25-PV-055A (or B) to fully close.

As the Fuel Cell starts, the 25-PIC-055A/B controller will command the opening of the control valve 25-PV-
055A (or B) such that the downstream pressure will slowly increase to the point where 25-PIC-055A (or B)
can be given automatic control, by fixing a control valve opening lower than the required operating point

for a period that allows the fuel cells to run at full load.

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

File: 123A90-DDL-PR-RE-80031_01



HOLLANDSE KUST NOORD WIND PARK

CROSSWIND Project Base Load Power Hub (BLPH) E ROSETTIMARINO

Action Title: EPC HAZOP Study Actions

Action No: 45

Ref Doc 123A90-DDL-SAF-RE-30006

Item No. 45

Causes 4.1.14. BLPH-MV-409 SB Left in closed position on V-43001 drain
4.1.15. 43LIC001 control loop failure closing 43LV001

Consequences

4.1.14.1. Upstream: Unable to drain liquid from KO Drum V-43001 leading

to potential high level in KO Drum and liquid into H2 relief header resulting

in high back pressure to relieving streams. Rupture of relief streams, LOPC
of H2 and explosion on ignition.

90 Electrolyser starts/yr, 0.5 hr/start-up, 3.2kg/hr of water(worst credible

scenario based on condensation of all water in stream), Platform visited for
maintenance 2 times/yr where issue can be identified and rectified. 0.076

m3 of water within 2m3 KO drum overfill of vessel not considered credible.
Consequence 4.1.15.1

Recommendation

45 Review the requirement for 43L1002 High High activating ESD 1 as no
scenarios were identified within the HAZOP which would activate the trip.
Verify before removal that there is no requirement from project applicable
standards and good practice (DEP) for this trip.

Actions

For good practice of this project (DEP) the following has been performed:

e Level transmitter 43-LT-001 will be kept and wired to ESD system
instead of PCS system,;

e In case of HH trip, logic will trip Electrolyser package, water
treatment package and sea water pumps;

e P&IDs, wiring diagram and logic will be revised accordingly

V-43001

TRIM LINE: @VL-ZZO-OI HSS-N

BLPH-MV-404

Wired to ESD

[] system
E

E
NOTE S []

BLPH-MV-405
L o L

|

|

|

8E
W
r =
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Process

Issue Date

Action Response

Approvals / Endorsements
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HOLLANDSE KUST NOORD WIND PARK

CROSSWIND Project Base Load Power Hub (BLPH) Em‘mmﬂo
Action Title: EPC HAZOP Study Actions

Action No: #47

Ref Doc 123A90-DDL-SAF-RE-30006

Item No. #47

Causes 4.1.14. BLPH-MV-409 SB Left in closed position on V-43001 drain

4.1.15. 43LIC001 control loop failure closing 43LV001

Consequences 4.1.14.1. Upstream: Unable to drain liquid from KO Drum V-43001 leading

to potential high level in KO Drum and liquid into H2 relief header resulting

in high back pressure to relieving streams. Rupture of relief streams, LOPC
of H2 and explosion on ignition.

90 Electrolyser starts/yr, 0.5 hr/start-up, 3.2kg/hr of water(worst credible
scenario based on condensation of all water in stream), Platform visited for
maintenance 2 times/yr where issue can be identified and rectified. 0.076
m3 of water within 2m3 KO drum overfill of vessel not considered credible.
Consequence 4.1.15.1

Recommendation 47. Review the requirement for 43L1002 High High activating ESD 1 as no

scenarios were identified within the HAZOP which would activate the trip.

Verify before removal that there is no requirement from project applicable
standards and good practice (DEP) for this trip.

Actions For good practice of this project (DEP) the following has been performed:

e Level transmitter 43-LT-001 will be kept and wired to ESD system
instead of PCS system;

e In case of HH trip, logic will trip Electrolyser package, water
treatment package and sea water pumps;

e P&IDs, wiring diagram and logic will be revised accordingly

PIPING _,_INSTR.

V-43001

—
. -220- N REDUCING FLANGE
TRIM LINE@VL 220-01HSS-N ~ %
%ﬂl Wired to ESD
BLPH-MV-404 [] system
E
43 H
LT —_——— L
001 oo /|
E
NOTES

BLPH-MV-405
L1 o L
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CROSSWIND IR Roserrimarivo

HOLLANDSE KUST NOORD WIND PARK Project
Base Load Power Hub (BLPH)

Action Title: Human Factor Workshop

Actionn.: 1

Reference Document n: 123A90-DDL-SAF-RE-30049

Item n.: BLPH Interface level, BLPH Lower deck, BLPH Upper Deck (where applicable considering the presence of rungs)

Cause: requirements from NORSOK S-002, Annex B

Are rungs provided with a non-slip surface?

Consequence: Rungs have a square shape, that prevent slipping off the end of the rungs, but the surface is not classified
non-slip surface.

Actions: Consider to provide non-slip surface to the rungs of vertical ladders

Assigned Respondent (By): Rosetti - Structural

Issue date: 27/02/2024

Action Response: As per doc. "Boat landing and ladder", n. 144671-VOOW-TF-ENG-REP-1401, non-slip surfaces
will be provided at all ladders.

Approvals / Endorsement:

EPC Discipline Lead / Construction Date Sign
A. Balzarotti 02:09-24 Alessandro e
Balzarotti
EPC HSE Lead Date Sign
C. Caracciolo 02-09-24 cc
EPC Project Engineering Manager Date Sign
D. Lo Sterzo 06/09/2024 }ng&gb o
Client Date Sign
N LE BRUN 06/09/2024 /i E é//{/
jgner ID: SVSEXIUIBO.




A check of the clearances between the vessel and the access ladder is included in this section.
According to IMCA (ref. [32], quoted text italic):

‘“Leave a safe zone between the vessel bow and the boat landing ladder to eliminate the risk of crushing between the
vessel and the ladder. The safe zone should provide:

» A minimum of 500mm clearance between the vessel fender and the ladder rungs
» A maximum stepping distance of 650mm between a suitable and safe non-slip surface on the vessel and the

ladder on the boat landing.
(H — [ Beot larnding lnddes J
0 Menrase fee wss V00 res [ lu—-—nm-un.m— 0
——]
',/' RE————

Figure 4-6, IMCA recommendations (ref. [32]).

There is still some room for interpretation in the new guidance and therefore a common interpretation is proposed
below:

» The 500mm clearance should be measured from the face of the fender to the closest point of the rung (not the
centreline of the rung or the closest face of the stringer);

» The stepping distance of 650mm should be measured from the closest point of the non-slip surface to the
centreline of the rung;

Design Report Boat Landing and Ladder | 06 October 2021 | Rev. 3 page 22 of 328
144671-VOOW-TF-ENG-REP-1401



CROSSWIND

E ROSETTIMARINO
HOLLANDSE KUST NOORD WIND PARK Project

Base Load Power Hub (BLPH)

Action Title: Human Factor Workshop

Action n.: 2

Reference Document n: 123A90-DDL-SAF-RE-30049

Item n.: BLPH Interface level

Cause: requirements from DNVGL-0S-A101

Easily accessible muster areas shall be clearly defined on the offshore installation. All muster areas shall be located with
direct and ready access to the escape mean or other life-saving appliances.

Consequence: Requirement partially satisfied (presence of safety cabinet and other life saving appliances, see 123A90-

DDL-SAF-DL-30025)

Actions: Verify the type and position of stair for transition piece entrance in order to avoid possible interference with

primary muster point.

Assigned Respondent (By): Rosetti - Structural & Safety

Issue date: 27/02/2024

Action Response: As shown on Escape Route layout, doc. n.
123A90-DDL-SAF-DL-30025 rev 01, no
interference is present with the Primary Muster
Area moved to the north side of the deck

Approvals / Endorsement:

EPC Discipline Lead / Construction Date Sign
C.Caracciolo 02-09-24 CC
EPC HSE Lead Date Sign
C. Caracciolo 02.09.24 CcC
EPC Project Engineering Manager Date Sign

. 04/09/2024 -
D. Lo Sterzo sk 8>
Client Date Sign
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PLATFORM

NOTES

T ALL DIMENSIONS N mm UN.O

2. ALL ELEVATIONS IN METERS.

3. PRIMARY ESCAPE ROUTES SHALL BE MINIMUM 1 2m WIDTH AND 2.3m HEIGHT.

4 SECONDARY ESCAPE ROUTES SHALL BE MINIVUM 0.8m WIDTH AND 2.3m HEIGHT.

5. PRIVIARY MUSTER AREA SHALL BE SIZED IN ORDER TO PROVIDE
SUFFICIENT SPACE FOR THE MAXIMUM POB OF 10 ON THE PLATFORM,
CONSIDERING AS MINIMUM 0.8 i’ PER PERSON.

6. THE EVACUATION PHILOSOPHY IS AS FOLLOW:

-PRIMARY MEANS OF EVACUATION - VIA PRIMARY MUSTER AREALOCATED)
AT PLATFORM ON TRANSITION PIECE THEN TO CREW TRANSFER VESSEL]
- SECONADRY MEANS OF EVACUATION - VIA SECONDARY MUSTER AREA,
LOCATED AT THE NORTH-EAST CORNER OF THE LOWER DECK,
THEN TO LIFERAFTS.

7. ESCAPE MASKS, ELECTRICAL SAFETY KIT, RESUSCITATION UNIT, IMMERSION
SUITS, LIFE JACKET AND FIRST AID KID TO BE LOCATED IN WEATHERPROOF
CABINETS, AT STRATEGIC POSITIONS.

8. EACH LIFERAFT TO BE SIZED FOR MAXIMUM POB OF 10 PERSONS.

9.2NOS. OF PORTABLE CO2 EXTINGUISHERS TO BE LOCATED IN EACH

ROOM (ITER, HV & LV ROOMS AND UPS ROOM).
YLB-0730030 [IEEOT00A 10. EYEWASH BOTTLES TO BE PORTABLE AND CARRIED BY OPERATORS
ONLY DURING MAINTENACE PERIOD.
11 ALL PORTABLE EXTINGUISHERS LOCATED IN OPEN AREA WILL BE  §
EQUIPPED WITH A WEATHERPROOF CABINET.
12, LIFE RAFT ACCESS WILL BE GUARANTED BY MEANS OF DESCENT DEVICE,
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CROSSWIND IR roserrimarivo

HOLLANDSE KUST NOORD WIND PARK Project
Base Load Power Hub (BLPH)

Action Title: Human Factor Workshop

Actionn.: 3

Reference Document n: 123A90-DDL-SAF-RE-30049

Item n.: BLPH Lower deck workplaces and equipment inspection activities

Cause: requirements from NORSOK S-002, Annex B

Are horizontal workspaces for fixed equipment minimum 700 mm?

Consequence: Position of the pumps and related piping is not yet defined.

Actions: Ensure adequate space for maintenance activities of water pumps in the final position.

Assigned Respondent (By): Rosetti - Piping

Issue date: 27/02/2024

Action Response: Adequate space for maintenance has been provided as shown in the 3D model, refer to below
3D model snapdhot.

Approvals / Endorsement:

EPC Discipline Lead / Construction Date Sign
C. Bortolin 02-09-24 /%\%

EPC HSE Lead Date Sign

C. Caracciolo 02-09-24 CC
EPC Project Engineering Manager Date Sign

D. Lo Sterzo 04/09/2024 kot
Client Date Sign

N LE BRUN 04/09/2024 /[ 5 ,Sgéé/y
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CROSSWIND IR roserrimarivo

HOLLANDSE KUST NOORD WIND PARK Project
Base Load Power Hub (BLPH)

Action Title: Human Factor Workshop

Actionn.: 4

Reference Document n: 123A90-DDL-SAF-RE-30049

Item n.: BLPH Lower deck workplaces and equipment inspection activities

Cause: requirements from NORSOK S-002, Annex B

Are spaces between external diameter of flanges and fixed obstructions min. 250 mm?

Consequence: BL of WTP piping not finalized at the present project stage

Actions: Ensure adequate space for maintenance activities for flanges/ valves near the WTP

Assigned Respondent (By): Rosetti - Piping

Issue date: 27/02/2024

Action Response: Requisite is complied with as shown on below extract from 3D model (eg. flange shown in the 3D
model snapshot is at z = 309mm.

Approvals / Endorsement:

EPC Discipline Lead / Construction Date Sign
C. Bortolin 03-09-24 %
EPC HSE Lead Date Sign
C. Caracciolo 03-09-24 CcC
EPC Project Engineering Manager Date Sign
D. Lo Sterzo 04/09/2024 P
Client Date Sign
N LE BRUN 04/09/2024

Signer 1D: SVSEXLUIBO.







CROSSWIND IR rosernimarivo

HOLLANDSE KUST NOORD WIND PARK Project
Base Load Power Hub (BLPH)

Action Title: Human Factor Workshop

Actionn.: 7

Reference Document n: 123A90-DDL-SAF-RE-30049

Item n.: BLPH Lower deck workplaces and equipment inspection activities

Cause: requirements from NORSOK S-002, Annex B

Are access opening in vertical partitions into cofferdam, tanks etc. equipped with hand grips on both sides above the
opening?

Consequence: To date, the access is not yet defined in the 3D model.

Actions: Ensure that the access will be equipped with vertical ladder to reach equipment on top of TP

Assigned Respondent (By): Rosetti — Structural

Issue date: 27/02/2024

Action Response: Access to the top of the TP is through a removable cover on the lower deck. Access to the top of
the TP is only foreseen in exceptional cases due to the overhead height of 600mm.

Therefore, no access ladder is provided, but a temporary aluminum ladder will be fitted if deemed necessary.

Ref drawing of temporary hatch is 123A90-DDL-ST-DD-90122_01

Approvals / Endorsement:

EPC Discipline Lead / Construction Date Sign
A.Balzarotti 03-09-2024 Alessandro Balzarotti >

EPC HSE Lead Date Sign 3 2
C. Caracciolo 03-09-2024 Z
EPC Project Engineering Manager Date Sign
D. Lo Sterzo 06/09/2024 pnr -
Client Date Sign
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CROSSWIND IR roserrimarivo

HOLLANDSE KUST NOORD WIND PARK Project
Base Load Power Hub (BLPH)

Action Title: Human Factor Workshop

Actionn.: 6

Reference Document n: 123A90-DDL-SAF-RE-30049

Item n.: BLPH Lower deck workplaces and equipment inspection activities

Cause: requirements from NORSOK S-002, 5.4.1, NORSOK S-DP-003

Are drip trays provided under all sampling / filling points and other places where spillage might occur?

Consequence: Drip trays are not provided under biocide sampling point, but deck is plated. The risk to spillage in the sea is
negligible.

Actions: Rosetti to investigate if sample collection is needed to check biocide concentration.

Assigned Respondent (By): Rosetti - Process

Issue date: 27/02/2024

Action Response: As per water treatment package no sample collection point is included on tank biocide. Sample
points are at intermediate system to ensure performance of the water treatment package.

Approvals / Endorsement:

EPC Discipline Lead / Construction Date Sign

F. Mura 03-09-24 P off
EPC HSE Lead Date Sign
C. Caracciolo 03-09-24 CcC
EPC Project Engineering Manager Date Sign
D. Lo Sterzo 04/09/2024 P
Client Date Sign

N LE BRUN 04/09/2024 Signer 1D 5VSEXLUIBO... _




z

2

8

5 | MANUAL VALVES |

o

S P DX CGATE VALV

IS

5 b DI BALL VALE

5 N L1 CHECK VALVE

+ D] NEEDLE VALVE

S

& A "Y" TYPE FILTER

2 P DI DIAPHRAGM VALVE
<@ AUTOMATIC AIR VENT VALVE

HH = High High
H = High

L = Low
LL = Low Low

ntrument 1n OCS with lorm

20 3

OPERATED VALVES |

] i MOTORIZED ACTUATOR

INSTRUMENTS IDENTIFICATION — REFER TO ISA §5.1 FOR DETALS

FRST LETTER LETTERS FOLLOW
ON-OFF BALL VALVE
3| Neosure or process vartable Moditication Leter or passive function| Output function
A oatats Harm
i} PRESSURE SAFETY VALVE B | fame detcton optona user Optiona user
T | Conduchiy Gortrdl et
[) Density Dhfferential
E | Becirical voltoge Element Pimay ¢
| o Roltondp
G| oo user
W | Wonual overde
1| Bectnoly ndcaton
T Pover Soordon
O TH E R S YM B O LS K | Time schedle or time e o chomgs

T e gt
L Chaloe user Momentary o Instant.

Q Local instrument N[ ohdloe veer optiona user Optonol user
o Choice ueer Orfice or restriction
P Pressure [ Handhold

N i

- Instrument in DCS o ounty Full or score.

— R | Rodooctvy Registration —

S | Spesd or frequency Secutty Itemuption

<> Interlock in DCS T g == i
U Gewra aorm atiacin
V| Verotion or mechorioa ancyss | Vae Vabe

Software signal w
Wlght or force Well or sheath
X | varole unclssitied X ot ot ratod ot roted
P v | sute or event Y ais
777777 Electric signal Corguteg i
z Posifion or size Ll
CORSE FILTER EQUIPPED WITH PDI, SAND FILTER EQUIPPED WITH LOCAL UV LAMP EQUIPPED WITH LOCAL RO VESSEL & MEMBRANES
AUTOMATIC DRAIN VALVE AND LOCAL CONTROL PANEL CONTROL PANEL (RO UNIT) CENTRIFUGAL PUMP AIR FAN

CONTROL PANEL

¥ s —B—f
m‘ DOC. REF: PK2885-B-—001

ELECTRIC HEATER CARTRIDGE FILTER HIGH PRESSURE PUMP DOSING PUMP EQUIPPED WITH | SOFTENING FILTER EQUIPPED WITH LOCAL CONTROL PANEL
MULTIFUNCTION VALVE 02 | 22-AUG-24| UR | WR

2
2

ISSUED FOR REVIEW

ey 01 [20-mav=24] 66 | WR [ RM [ ISSUED FOR REVIEW
_ — 00 | 24-APR-24| UR | RC | RM | ISSUED FOR REVEW
m rev.| DATE | ORv [ chko | apPD DESCRIPTION

U S P
@ CROSSWIND mRosl:TﬂMARINO

1724000448 -PR-PID-00013 Rev02

TE : WATER TREATMENT PACKAGE
SEA WATER FINE FILTRATION
P&I DIAGRAM
CONTRACT NO./T\TLE SCAE -
DRAWN UR ‘CHECKED WR ‘APPROVE} RN DATE 22/08/24 g
DRANING NO. sHeer | Rev, |2
Al 1724000448-PR—PID-00013 | 001| 02 |2




£1000—0Id—dd—8¥Y000VZ L o\ sumvea

NOTE 4 1/2° 1/2

NRV=522 WV-523

TERMINAL POINT

N | Ns | ensh | ramve | Pace | warrw | oescremion
w017 | 19/ | AG | 1504 | RF | DUPLEX | SEA WATER FRON NTAKE PUPS
TP-002 1 A 1504 RF SS 316 | PRODLCT WATER
S AG, | 150f | RF | DUPLEX | SEA WATR DRAN
s | 1 ng | 15 | wF PP BIOGIDE D SEA WATER INTAKE
[T RS nG | 150F | RF PP BIOGIDE TD WASTE WATER TANK
I dEZEEN K PG | CHEMCAL DRAN

TYPICAL FOR ON/OFF BALL VALVES

=)

NOTES

No. | DESCRIPTION

SPRING LOADED CHECK VALVE.

SUPPLIED NITH EQUPMENT,

INSPECTION COVER.

PUNP EQUIPPED NIH FLUSHING VALVE,

CHECK VALVE SUPPLIED NTH THE PUWP

1

2

3

4 FILTER WITH PANEL AND AUTOMATIC MULTIPORT VALVE,
5

6

7

ALL WANUAL VALVES TAGS ARE PRECEDED BY: BLPH-

LOGC FOR CONTROL. OF P50009A/B THAT PREVENTS SMULTANEOUS RUNNNG OF A PUNP A AND B

M
S
O] T T
X o 1.1/2"-5WS-504-00-PU-N 1 Ly
Failure Lost W-509
| 2 @ T-50006
! s
| ) -
a 2| 7 [oo-ss\
i ‘ z =] =7
‘ i &
I P (s A 3 3
3 L 2 L—— ‘ i 3
i & 2 <
z o 2 o
| [ s ¢ ¢
hots s i K
*_GWS-506-00-1 1" 1"/t 20/ 1/2
‘ 1"-SWS-506-00-PU-N = ILTERED SEA WATER
\ i -2 p
| P-50002A
! —. &n B
\ ‘ E
§
| 8
;i
| g
| 1°-5HS-508-00-PUN ! v /rd =
‘ NV-519  NRV-518 = i
| z z P-50002B 3 HER
2 £ : 8
| $ $ 5 g I3
\ : : R
+ LS + ==
| asz 0sx
| @ 3 {04 TWATER DRAN
5003
I e
| HHS-50003A HHS-50003B TENPERATURE HFA-50001A HFA-50001B
I
| |
I
| |
| av/ore oY oo smr/stop ! 1
i N 58]
.- - - - ]
A-50003 H-50001 $-50001 T-50006 P-50002A/8 HHS-50003A/B HFA-50001A/8
SEA WNTER CONSE FLTER ELECTRC HEATER SANO FLTER ALTERED WATER v BACKHASH PP CONTANER ELECTACAL HEATER COVTANER AR FN
FILTRATION RATE 125 pm POWER 30 KW TYPE PRESSURE.VERTICAL TYPE CENTRIFUGAL POWER 84 kW PONER 110 W
OES. PRESSURE 5 bory
cTY wosh| (oo ook (o ook [vowe Tw| oo 5 o
DES. PRESS. 5 borg DES. PRESS. 6 borg DES. PRESS. 7 borg DES. PRESS. ATM HEAD 0,50 borg DES. PRESS. ATM DES. PRESS. ™
DES, TEMP. 50 C DES. TEMP. &« C DES. TEMP, 50 C DES. TENP, 50 C DES, TENP. 60 'C DES. TENP, 65C DES. TEMP, 80°C
MATERIAL PLASTIC NAT, WATERIAL PVC-TITANIUN MATERIAL FRP MATERIAL FRP MATERIAL PP

15 PROVIDED.
BIOCDE DOSACE T0 CONTANER INLE CONTIVUOUS
9 | BOCDE DOSAGE T INTAKE PLNP: CONTINUOLS
BIOCDE DOSACE T0 WASTE VATER TAVK: DISCONTRUOUS
10| OFF SPE ON/OFF VALVE
11| SHUT OFF PRESSURE OF P-50003A/8 = 6 borg
NULTFUNCTONAL VALVE BY PUMP SUPPLER BACKPRESSURE, PRESSLRE RELEF, ANTI-OVERFLOW AND
12 SAFETY VALVE FUNCTION,
13| ouner v
14| AUTONATC AR VENT VAIVE
15| POSTKN TO BE DEFNED DLRNG
16| POLYAVIDE TUBNG (RLSAN TYPE)
17| CHECK VAIVE (NO SPRING TYPE)
18| DRAN PAN FOR AVALYZER, DRAN PAN VOLUME= 5 L

pscamsd <

REF: PK2885-B-001

02 | 22-AUG-24| UR | WR | RM | ISSUED FOR REVIEW
01 | 29-MAY-24 | GG | WR | RM |[ISSUED FOR REVIEW
00 | 24-APR-24| UR | RC [ RM |ISSUED FOR REVIEW
REV.|  DATE DRN | CHKD | APPD DESCRIPTION

\OSSWIND

m ROSETTIMARINO

TITLE :

WATER TREATMENT PACKAGE

SEA WATER FINE FILTRATION

P&! DIAGRAM
CONTRACT NO./T\TLE SCAE -
DRAWN UR ‘CHECK[D WR ‘APPROVED RN DATE 22/08/24
T T
Al 1724000448—PR—PID-00013 | 002 | 02

1724000448 -PR-PID-00013 Rev02

File Name :



£1000—0Id—dd—8¥Y000VZ L o\ sumvea

T

O

1°-OM-525-00-PU-N

Falure Last

1°-SHS-512-00-PU-N

Fallure Lost

i
¥
3
4
ki

1°-SWS-520-00-PU-N

Xx
Failure Lost

S |

)

@@

D
Umiszs wosz7

P-50003A
S-50002A

17-SW5-518-00-PU-N

S-50003A

s s 00 |
O o

Sh003 |

Jove for change over

1°-SWS-522-00-PU-N

S-500038 4

<

= |
R @ |

0

MCC & PLC PANEL

CONTANER
ALARM

SHUTDOWY

Fare Lost
! S-500028
| CONTANER
ENERG, PB
I
P-50003A/B S-50002A/B S-50003A/B
SW BOOSTER PUMP SW 1ST CARTRIDGE FILTER SW 2ND CARTRIDGE FILTER
TeE CENTRIFUGAL ALTRATION RATE 20 ym ALIRATION RATE 5 pm
OES PRESSURE 6 borg
cAPACTY 2 m3/h caPACITY 2 m3/n CAPACITY 2 m3/h
HEAD 3 barg DES. PRESS, 6 barg DES, PRESS, 6 borg SIS SYSTEM
OES. TEWP. 60 C DES. TEWP. 50 C OES. TEWP. 50 ¢ TTTTTTTmTmTT T
WATERAL PP WATERAL PP WATERWL 3

%

{o7[FiTeReD sea wareR |
Sh003

H
&

F&G PANEL
50-LP-002

I

i

I

i

! F&G PANEL
i B400-FGS-002

TERMINAL POINT

N | Ns | ensh | ramve | Pace | warrw | oescremion
w017 | 19/ | AG | 1504 | RF | DUPLEX | SEA WATER FRON NTAKE PUPS
TP-002 1 A 1504 RF SS 316 | PRODLCT WATER
S AG, | 150f | RF | DUPLEX | SEA WATR DRAN

s | 1 ng | 15 | wF PP BIOGIDE D SEA WATER INTAKE
[T RS nG | 150F | RF PP BIOGIDE TD WASTE WATER TANK
I dEZEEN K PG | CHEMCAL DRAN

TYPICAL FOR ON/OFF BALL VALVES

=)
|

&=

NOTES

No, DESCRIPTION

1 SPRING LOADED CHECK VALVE.

2 SUPPLED WITH EQUIPMENT.

3 INSPECTION COVER.

4 FILTER WITH PANEL AND AUTOMATIC MULTIPORT VALVE.

5 PUNP EQUIPPED WITH FLUSHING VALVE.

6 CHECK VALVE SUPPLIED NTH THE PUMP.

7| AL WANUAL VALVES TAGS ARE PRECEDED BY: BLPH-
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12 SAFETY VALVE FUNCTION,

13| ouner v

14| AUTONATC AR VENT VAIVE

15| POSTKN TO BE DEFNED DLRNG

16| POLYAVIDE TUBNG (RLSAN TYPE)

17| CHECK VAIVE (NO SPRING TYPE)

18| DRAN PAN FOR AVALYZER, DRAN PAN VOLUME= 5 L
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a TERMINAL POINT
‘E TP No, NPS FINISH RATNG FACE MATERIAL DESCRIPTION
S e | e-o17 | 1472 G 150f | RF | DUPLEX | SEA WATER FRON NTAKE PUMPS
~ | TP-002 1 A 1504 RF SS 316 | PRODLCT WATER
5 | [rm || re i | | oo srwm e
Nl SET 6 barg I AG | 150F | RF 3 BIOGIDE TO SEA WATER INTAKE
& | TP-006 T FS, 150f | R PP BIOCIDE TO WASTE WATER TANK
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| 5 NOTERE Size/2°1/7° A |
J g DUPLEX , A-50007A A-50007A, PU A/\ N OTES
i
= - No, DESCRIPTION
3 2 3 !
Q1 SPRING LOADED CHECK VALV |
g A-500078 sof T ©
il /e e 2 ‘ 2 SUPPLED WITH EQUIPMENT.
1%3/4° 3/4x /2"
| [o7[PureReD sea warer )—/D / N—pog—! | 3 INSPECTION COVER.
5h,002 . 3 A NRV-555. W-646 4 FILTER WITH PANEL AND AUTOMATIC MULTIPORT VALVE.
| P—500048 SRE Lo | 5 PUNP_EQUIPPED WITH FLLSHING VALVE.
‘ A = ‘ 6 CHECK VALVE SUPPLIED NTH THE PUMP.
NOTE & 1 ALL MANUAL VALVES TAGS ARE PRECEDED BY: BLPH-
‘ ‘ s LOGIC FOR CONTROL OF P50009A/B THAT PREVENTS SMULTANEOUS RUNNNG OF A PUNP A AND B
| | 1S PROVIED.
BIOCDE DOSAGE T0 CONTANER INLET: CONTNUOLS
‘ OUPLEX, PU ‘ 9 BIOCIDE DOSAGE TO INTAKE PUMP: DISCONTNUOUS
| | BOCDE DOSAGE TO WASTE VATER TANK: DISCONTNUOLS
@ z z|l % 10| OFF SPEC ON/OFF VALVE
| I I " F 3 7 | [0 | st orr ovessume or p-so00wa = 5 by
; ; 1/2°~CB-541-06-5DN 1/2-08-544-00-PUN 8 gl e
8 8 f b ] (Y NULTFUNCTONAL VALV BY PLMP SUPPLER BACKPRESSURE, PRESSURE RELEF, ANTI-CVERFLOW AVD
| I I NRY-847 g B g [ ] n
8 g g i @ SAFETY VALVE FUNCTION.
| F4 gl A 1/2°~CB-549-00-PU-N [ & ? | 13 OUILET VALVE
8 N 2w
A 3 S0 S A 14| AUTONATC AR VENT VAME
! (, C) ! 15 | POSTKN TO B DEFNED DURING
orE13
o 16| POLYAVIDE TUBNG (RLSAN TYPE)
‘ | 17| CHECK VALVE (NO SPRIG TYPE)
. osx . 8 DRAN PAN FOR ANALYZER DRAN PAN VOLUNE= 5 L
3 U-N [N L) UN ool
| (o[ o foowher o |
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TERMINAL POINT

TNo, | N5 | FNSH | RATNG | FAGE | MATRAL | DESCRPTON
r-— """ Y - - - - - - - T T T - T T T T T T T T T T T T T T T T T T T | w017 | 19/ | AG | 1504 | RF | DUPLEX | SEA WATER FRON NTAKE PUPS
TP-002 1 A 1504 RF SS 316 | PRODLCT WATER
[ [ v | 5 AG, | 150f | RF | DUPLEX | SEA WATR DRAN
‘ | s | 1 nG, | 10 | R PP | BIOCIDE TO SEA WATER INTAKE
s | 1 AG, | 10f | RF 3 BOGDE T WASTE WATER TAK
‘ ‘ I dEZEEN K PG | CHENGAL DRAN
- 500—00f 12 /2
‘ [10]causTic oo \/20 09 00 P f ‘
| so0s NRV-648  W-649 |
} G i TYPICAL FOR ON/OFF BALL VALVES
Xz 7N
| A Sze /2°1/2° |
I %— r——- W‘ A
M LP-5-50010 : ®
\ hore 3 || LP=S=50010 | gy ®
[ i I VW ! VW mi W -{ Tor-swmws > Fed
| s 1/ 2 ‘ NI I NG | Y A N o0
ShO3 2 |
\ g
T-50008 ] [
f
\—\ § | |
g !
e = - L | A-50000-TP-002
v L
NRV-562  MV-563 | NOTE 13
| T A | | % Faiuro Lost
| _ P-50009A | 7
| i i L | 3 e
2 S-50010 z
2 T
| i e |
\ ? !
\ - L \
s
\ 2 \
‘ W-584 NRV-565  NV-566 } NOTES
| = = No. | DESCRPTION
| 3 3 3 P-500098 i: é | 1 SPRING LOADED CHECK VALVE,
i 3 3 g g | 2 SUPPLIED NTH EQUPNENT,
‘ 2 3 H 8 b 3 INSPECTION COVER.
= < = 5‘ % | 4 FILTER WITH PANEL AND AUTOMATIC MULTIPORT VALVE.
K i K Y K 5 PUNP EQUIPPED WITH FLUSHING VALVE.
= K K - K v " A-50000-1p-03 6 CHECK VALVE SUPPLIED NTH THE PUWP.
| [oo] e oan 3 = B 5 —{ oo -
S5 U L 7 [ AL WANUAL VAVES TAGS ARE PRECEDED BY: BLPH—
| o . LOGC FOR CONTROL. OF PS0003A/B THAT PREVENTS SMULTANEOUS RINNNG OF A PUNP A AND B
| IS PROVIDED.
- BIOGDE DOSACE T0 CONFANER INLET: CINTNUOLS
| 9 | BHOCDE DOSAGE TO INTAKE PUNP: DISCONTUOUS
| 17-DM-524-00-PU-N o5 Fusme i > | BIOCIDE DOSAGE TO WASTE WATER TANK: DISCONTNUOUS
$n002 10| OFF SPEC ON/OFF VAVE
‘ ‘ 1 SHUT OFF PRESSURE OF P-50009A/8 = 6 borg
| I NULTFUNGTIONAL VALVE BY PUMP SUPPLER BACKPRESSURE, PRESSURE RELIF, ANT-OVERFLOW AND
SAFETY VALVE FUNGTION.
13| oune vave
—_——— e — 14| AUTONATC AR VENT VAIVE
15| POSTKN TO BE DEFNED DURNG
16| POLYAMDE TUBNG (RLSAN TYPE)
17| CHEGK VALVE (NO SPRING TYPE)
18| DRAN PAN FOR ANALYZER DRAN PAN VOLUME= 5 L

T-50008 P-50009A/B $-50010 S-50004
FRESH WATER TANK FRESH WATER PUNP W STERLIZER SOFTENNG FILTER
TWPE CENTRFUGAL
DES PRESSURE 25 barg
VOLUKE 22 m3 capACITY 08 m3/h caPACTY 08 m3/n CAPACTY 08 m3/n
DES. PRESS, AN HEAD NOTE 11 42 borg DES. PRESS, 8 barg DES. PRESS. 6 borg
DES. TEWP. 50 C DES. TEWP. 120 ¢ DES. TENP. EX OFS. TENP. wc
WATERIAL FRP NATERIAL 55 316L NATERIAL S5 316 NATERIAL FRP-PLASTIC
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TERMINAL POINT

TNo, | N5 | FNSH | RATNG | FAGE | MATRAL | DESCRPTON
w017 | 19/ | AG | 1504 | RF | DUPLEX | SEA WATER FRON NTAKE PUPS
[ [rron so-n-027 vz | 1 AG, | 150F | RF | SS316 | PRODUCT WATER
| shaoe v | 5 AG, | 150f | RF | DUPLEX | SEA WATR DRAN
| =0 woos | ¢ | Ag | 150k | R | | BooDE T S wareR ke
| NG e | 1 AG, | 10f | RF PP | BOGDE T0 WASTE WATER TANK
A 07 | 102 | me | 15 | ®F PG | CHENICAL DRAN
| ~ NOTE 3
T T
| Ly Ly 1/2"~C1-560-00-PU-N
| T-50002 g
\ 5
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I [N No. DESCRIPTION
Ny 1 SPRING LOADED CHECK VALVE.
K&
! S ’@ 2 | SUPPLED NI E(
H 7\ QUPHENT,
I 3 | INSPECTION COVER.
| @ 4| FITER WTH PANEL AND AUTOVATIC MULTIPORT VALV,
5 | PUNP EQUIPED NTH FLUSHNG WALVE.
I I NOE 3 ] CHECK VALVE SUPPLIED NTH THE PUMP.
| T T 7 [ AL WANUAL VAVES TAGS ARE PRECEDED BY: BLPH—
i 1/2-0-969-00-PU-N LOGIC FOR CONTROL OF P50009A/B THAT PREVENTS SMLLTANEOUS RUNNNG OF A PUNP A AND B
| i i . V!
IS PROVIDED.
| i H0COE DOSAGE T0 CONTARER NET: COVTNOUS
T-50003 i 5| onco coust o woxe s samaces
| g BOCOE DOSAGE T0 WASTE VATER TAK: DICINTNUOLS
;
| 3 10 OFF SPEC ON/OFF VALVE
R 172 N vy A - 1 SHUT OFF PRESSURE OF P-500094/8 = 6 barg
\ pog b0 {or[ATscanT WUCTFUNGTON VAVE BY PLMP SPPUEY SAOURESSU, PRESSRE FELEF, AT-OVERFLON A
W-567 NV-588 o NRV-593  MV-504 ShalT 2
[ T TR o —
S Sl
“rs 13 OUTLET VALVE
‘ S ¢ 2 T4 | AUTONATC AR VNT VAV
| et 3 H 15 POSITION T0 BE DEFNED DURNG
8 16| POLYAMDE TUBNG (RLSAN TYPE)
| 5 17 CHECK VALVE (NO SPRING TYPE)
[ g 18| ORAN PAN FOR AWIZER DRAN P VOLNE= 5 L
3
} wooyr SET 6 barg
W-580  SP-500 | NRwsez wesss
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CAUSTIC S0DA DOSNG TANK CAUSTIC SODA DOSNG PUNP ANTISCALANT DOSING TANK ANTISCALANT DOSNG PUNP TLE WATER TREATMENT PACKAGE
™ NETERNG DPHRAGH TvPE VETERNG DIAPHRAGH ACID & ANTISCALANT DOSAGES
DS PRESSURE 10 borg DES PRESSURE 10 barg
VOLUUE 005 m3 APACITY 05 1/n VOLUNE 005 m3 CAPACITY 001 1/h P&I DIAGRAM
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’7 [0 TERMINAL POINT
N2 ’® | o] ws FINSH | RATNG | FACE | MATERAL | DESCRIPTION
i A | o7 | 12" | ma | 1sop | Re | ouPex | sea waTr FROM NTAKE PUMPS
TP-002 1 A 1504 RF SS 316 | PRODLCT WATER
‘ TP-003 3 FG, 150§ RF DUPLEX SEA WATER DRAN
NI ne | 150k | PP | BOGDE TO SeA WATER NAKE
~ NOTE 3
= I | s | 1" aG | 10 | R 7P| BOCDE T WASTE WATER TAWK
- TP-007 11/2° e, 150§ RF PG CHEMICAL DRAN
1/2°-CH-583-00-PP-N
i i / |
T-50004 |
oo Y4 SET 6 barg Ve ) |
| —pog/EEOSTRN. 4 i y /2050 -%0-PP N N
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g i
A& rasiams g \
= :
? g I
3 3 |
oy o
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MV-810  SP-611 - NRV-612  Wv-613 ‘
1/2"~CH-582-00-PP-N ‘
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il
g | NOTES
- ‘ No, DESCRIPTION
1/2°-C1-580-00-PP-N ;(/; ‘VZ‘ v 2 1 SPRING LOADED CHECK VALVE.
[rars e wee | 2 SUPPLED NTH EQUPMENT,
3 £ | 3 INSPECTION COVER.
= 4 FILTER WITH PANEL AND AUTOMATIC MULTIPORT VALVE.
1/2°=C1-594-00-PP-N | 5 PUNP EQUIPPED WITH FLUSHING VALVE.
‘ 6 CHECK VALVE SUPPLIED NTH THE PUMP.
7| AL WANUAL VALVES TAGS ARE PRECEDED BY: BLPH-
‘ s LOGIC FOR CONTROL OF P50009A/B THAT PREVENTS SMULTANEOUS RUNNNG OF A PUNP A AND B
| 15 PROVIDED.
. BIOCDE DOSACE T0 CONTANER INLE CONTIVUOUS
12" 1/2 7S ur ‘
1/2"-0-561-00-PPN o 1/2°CH-590-00-PP-N | 9 | BOCDE DOSACE TO INTAKE PLNP: DISCONTNUOUS
o=t e — “ BOGDE DOAGE T0 VASTE WATER TAWK: DISCONTRUOUS
2 £ 10 OFF SPEC ON/OFF VALVE
= ‘ 1 SHUT OFF PRESSURE OF P-50003A/8 = 6 borg
1/2°~CI-590-00-PP-N =z | » NULTIFUNCTIONAL VALVE. BY PUMP SUPPLER' BACKPRESSURE, PRESSURE RELEF, ANTI-OVERFLOW AND
i | SAFETY VALVE FUNGTIN,
1/2~C1-588-00-PPy b 13 | ouner v
8 i o o o
o 15 POSITIN T0 B DEFNED DURNG
N
oo = ‘ 16| POLYAVIDE TUBNG (RLSAN TYPE)
- e - 3
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NON-OKDANT BOGIDE DOSNG TAvK GONTANER NLET SEA WATER INTAKE WASTE WATER TANK TE : WATER TREATMENT PACKAGE
e NETERNG DAPHRAGH TPE VETERNG DAPHRAGH TPE VETERNG DAPHRAGH BIOCIDE DOSAGE
DES PRESSURE 10 borg DES PRESSURE 10 borg DES PRESSURE 10 borg P&‘ D‘AGRAM
VOLUME 01 m3 CAPACITY 0.03 I/h CAPACITY 085 I/h CAPACITY 0.33 I/h
DES, PRESS, AN HEAD 35 borg HEAD 35 borg HEAD 35 borg CONTRACT NO./TITLE SCAE -
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CROSSWIND IR roscrrimanivo

HOLLANDSE KUST NOORD WIND PARK Project
Base Load Power Hub (BLPH)

Action Title: Human Factor Workshop

Actionn.: 7

Reference Document n: 123A90-DDL-SAF-RE-30049

Item n.: BLPH Lower deck technical rooms

Cause: requirements from NORSOK S-002, Annex B
Are centre heights of control devices for standing operations (including valve handles) max. 1800 mm above base?

Are the centre heights of control devices for normal operation controls and for controls where access in an emergency is
required 900-1500 mm above base?

Consequence: Requirement partially satisfied (all cabinets are installed > 1800 mm).

Actions: Rosetti to provide portable step ladders in case of operation in the top of cabinets.

Assigned Respondent (By): Rosetti - Architectural

Issue date: 27/02/2024

Action Response: Height of the steps will be adjustable in order to adapt to each container door. The
ladders weight will not exceed a normal weight to be lifted from/to inside containers.

Approvals / Endorsement:

EPC Discipline Lead / Construction Date Sign

EPC HSE Lead Date Sign

C. Caracciolo 03-09-24 cC
EPC Project Engineering Manager Date Sign

D. Lo Sterzo 04/09/2024 Kush b
Client Date Sign

NLE BRUN 06/09/2024 LE BRUN






