* X %

* *

* *
* *
* K

European
Commission
—

ERVIA CCS PRE-FEED STUDY
HAZID Report - Dublin

MDE1234-RPS-05-DX-RP-Z-RP0001
S3 PO1

06 May 2022

(PS5 &5



HAZID Report - Dublin

Document status

Status Revision F:jurpose of Authored by Reviewed by  Approved by Review date
ocument
S1 PO1 Draft JWB DG AK 07/03/2022
St P02 Comments JWB DG AK 25/03/2022
addressed
Issue for
S3 PO1 Pre-FEED JWB DG AK 04/05/2022
Approval for issue
CB 6 May 2022

© Copyright RPS Group Limited. All rights reserved.

The report has been prepared for the exclusive use of our client and unless otherwise agreed in writing by RPS Group
Limited no other party may use, make use of or rely on the contents of this report.

The report has been compiled using the resources agreed with the client and in accordance with the scope of work
agreed with the client. No liability is accepted by RPS Group Limited for any use of this report, other than the purpose for
which it was prepared.

RPS Group Limited accepts no responsibility for any documents or information supplied to RPS Group Limited by others
and no legal liability arising from the use by others of opinions or data contained in this report. It is expressly stated that
no independent verification of any documents or information supplied by others has been made.

RPS Group Limited has used reasonable skill, care and diligence in compiling this report and no warranty is provided as
to the report’s accuracy.

No part of this report may be copied or reproduced, by any means, without the written permission of RPS Group Limited.

Prepared by: Prepared for:
RPS / Bechtel Ervia

Dublin | Cork | Galway | Sligo
rpsgroup.com

RPS Group Limited, registered in Ireland No. 21911 @ @ @ @
RPS Consulting Engineers Limited, registered in Ireland No. 161581

RPS Planning & Envircnment Limited, registered in Ireland No. 160191 HEALTH INFORMATION
RPS Engineering Services Limited, registered in Ireland No. 99795 QUALITY FNVIRCHMENT || SISARETY SECURILY

) s : S050MZ015 || 150 140012015 || 50 ssberone || monscanas
gtz‘seegs'sézr:;s;ﬁcgﬁf:g;hoaf‘:Qe;;msm;mﬁgg'i‘z%wem Pler NsAl Certified || NSAlCertified || NSAl Certified || NSAI Certified

MDE1234-RPS-05-DX-RP-Z-RP0001 | ERVIA CCS Pre-FEED Study | S3 P01 | 06 May 2022
rpsgroup.com Page i



HAZID Report - Dublin

Contents
o 1] [ £SO iv
(€1 | YRR PPPPP PRSP v
LS 1= =Y oY SRR Vi
1 INTRODUCTION AND SCOPE ...t sssmr s ssss e s sssss s s sms s s s sssms s s e s s ssmn e s smn e s sssnnn e s snnnes 1
I T o o[ 4 = = Tod o o 1U o Lo PRSP RPRR 1
1.2 HAZID StUAY PUMPOSE ... ...ttt e e e e e e et e e e e e e e e e st e e e e e aeeeseassanneeaaeeas 1
R T T o o T SRR 1
S B To o U [ 1= 0 ) = o) o RSSO 1
1.5 HAZID StUAY TOAM ...ttt ettt e et e e e e b et e e e ennbe e e e ennees 2
1.6 Documentation for HAZID RECOIAING .....coiiiiiiiiiiiiiiii ettt a e e e s sarnneeaeae s 2
1.7 GeNEral ASSUMPIIONS .. ..cci it ee ettt e e e e e e e e e e e e e e e et b e s e e eeeeeessnnssssaeeaeeeaeasssnneeaaeeas 3
2 HAZID METHODOLOGY .....cciiiiiimirriianresissssesssssssesssssnss s sssssssssssssesssssnsssssssnsesssssnsesssssnsesssssnsessnssnsessssnes 4
D220 B | oo [ o 1o 1o SRR 4
2.2 General Concept Of HAZID ...ttt e e e e e e e e e e e e e e e nnneeeeaaaeeas 4
2.3 HAZID Worksheet HEadiNgS ......ccoiiiiiiiiiii et 4
2.3.1  DeSign INtent. ..o 4
2.3.2  Parameter/ GUIEWOITS .......c.uiiiiiiiiiie ittt ettt e e e tee e e e bt e e e nee e e e e nes 4
2.3.3  CONSEUUENCE ... .uutiiie e e e e ettt e e ettt e e e e e e e et eeeeaeeesaaaabeeeeeeeeeaasbaseeeaeeeeesssssnneeaaeeanannns 7
234 SAfEQUAITS. .....eiii e 7
2.3.5  RISK RANKING ..ciiiitiii e 7
2.3.6  ACHON REQUITEA ...ttt e ettt e e e e e et e e e e e e e e e nenaeeaaaeeaeannes 7
D A 1= QY= 1 PSPPSR 8
3 L 0 N0 0 I 1 | N 10
G Tt B (0Tt 1D LYo o)1 o 10
3.2 Control PRilOSOPRY ...t 10
3.3 Process / Materials CONSIAErations. .........oouueiiiiiii e a e e e 10
3.4 EqUuipment ConSIAErations ...........eeiiiiiie ittt e e e e e e e e e e e e e e ea e e e e e ana 10
4 L WA 0 T I 1 N 11
5 NODE DESIGNATION ...t ssssr e ssssss s sssss e ss s s ssssmn e s e ne s s e s e e sa s s e e e s nn e e eassnnn s ensannnenanan 12
6 SUMMARY DISCUSION.......ciiiiiiiiirirsererasrr e ssssss e sssssss e sss s s s s s me e sasssas e sasssaneeasssmnessssnnesssssnnesssssnnanss 15
7 ACTIONS ...coooierer it e ssmr e e s s e e e ssssne e s sssams e e ssssme e e essme e s sasmsesaesmseeaasnneeeasanseeaasansessasanneesasnnensnsannensnsnnen 16
Tables
Table 2-1 Guidewords Used iN the STUAY .........eii i e 4
Table 2-2 Probability Ranking Word MOEL ..........o.uiiiiiii e 8
Table 2-3 Consequence and the Environment Word MOdEl ...........coooiiiiiiiii i 9
Table 4-1 HAZID Study ATEENAANCE .........uviiiieeiiiiiieeee et e et e e e e e e et e e e e e e s st eeeaeeesessssraneeaeeeas 11
JLIE=L o1 (ST T A Lo To L= D= TS 4 o4 1 13
Table 7-1 Summary of RECOMMENAALIONS ........coiiiiiiiii e e e e e 16
Figures
FIQUIE 2-1 RISK IMATIIX . c.ceieiiiiieeeeeeeeeeeeeeee ettt e et e e e e e e e e e e e e e e e e e e e e e e e aeaaees 8

MDE1234-RPS-05-DX-RP-Z-RP0001 | ERVIA CCS Pre-FEED Study | S3 P01 | 06 May 2022
rpsgroup.com Page ii



HAZID Report - Dublin

Appendices

Appendix A Hazard Study Flow Chart
Appendix B Marked up PFDs
Appendix C Hazid Study Worksheet

MDE1234-RPS-05-DX-RP-Z-RP0001 | ERVIA CCS Pre-FEED Study | S3 P01 | 06 May 2022
rpsgroup.com Page iii



HAZID Report - Dublin

Holds

HOLDS Description Responsibility

N/A

MDE 1234-RPS-05-DX-RP-Z-RP0001 | ERVIA CCS Pre-FEED Study | S3 P01 | 06 May 2022
rpsgroup.com Page iv



HAZID Report - Dublin

Term

C&E

CCS

CDOIF

CO2

COMAH

CPF

DCS

EC&l

FEED

GNI

HAZAN

HAZCON

HAZID

HAZOP

IEC

LOPA

MATTE

PFD

PHA

RPS

SIL

ToR

Glossary

Definition
Cause and Effect

Carbon Capture & Storage

Chemical Downstream Oil Industries Forum

Carbon Dioxide

Control of Major Accident Hazards
Central Processing Facility

Distributed Control System

Electrical, Controls and Instrumentation
Front End Engineering Design

Gas Networks Ireland

Hazard Analysis

Hazard and Constructability Review
Hazard Identification

Hazard and Operability

International Electrotechnical Commission

Layer of Protection Analysis

Major Accident to the Environment
Process Flow Diagram

Process Hazard Analysis

Rural Planning Services

Safety Integrity Level

Terms of Reference

MDE1234-RPS-05-DX-RP-Z-RP0001 | ERVIA CCS Pre-FEED Study | S3 P01 | 06 May 2022

rpsgroup.com

Page v



HAZID Report - Dublin

References
1. IEC 61882:2016, Hazard and operability studies (HAZOP studies) — Application guide.
2. HSQE/PR/146, HAZID, HAZOP and HAZCON Procedure, Rev 0, dated April 2020
3. Gas Networks Ireland, HSQE/PR/105,Safety Hazard Identification and Risk Assessment Procedure, Rev
1, Dated November 2019
4. Chemical Downstream Oil Industries Forum — Guideline — Environmental Risk Tolerability for COMAH
Establishments v2.0

5. Gas Networks Ireland (GNI) HAZID, HAZOP and HAZCON Procedure Section 4.2.

MDE 1234-RPS-05-DX-RP-Z-RP0001 | ERVIA CCS Pre-FEED Study | S3 P01 | 06 May 2022
rpsgroup.com Page vi



HAZID Report - Dublin

1 INTRODUCTION AND SCOPE
1.1 Project Background

Ervia is assessing how Carbon Capture and Storage (CCS), located close to large-scale CO2 emitters can
play a role in reducing Ireland’s CO2 emissions. A technical feasibility study on the potential for large-scale
CCS in Ireland was completed by Ervia in 2020.

The general location of Poolbeg Power Station in Dublin was selected for a Central Processing Facility (CPF)
for liquefaction, storage, and export of CO2 overseas via a new marine jetty. The CPF will cater for CO2
captured at 3 emitter locations (Dublin Waste to Energy (Covanta), Poolbeg Power Station and ESB Dublin
Bay (Synergen) CCGT). A new CO:2 gas pipeline gathering network will transport CO2 from the emitters to the
CPF.

Ervia has appointed RPS / Bechtel to carry out a Pre-FEED study that involves a detailed assessment of the
key CPF, pipeline and storage infrastructure necessary to condition, compress, transport and store liquid CO2
at Dublin Port for subsequent loading onto ships for export. (Note: The scope of this project does not include
the carbon capture facilities at each emitter).

1.2 HAZID Study Purpose

The purpose of this study was to identify hazards for the defined process and equipment in accordance with
the methodology presented in IEC 61882" and Gas Networks Ireland (GNI) HAZID, HAZOP and Hazard and
Constructability Review (HAZCON) Procedure?.

1.3 Scope

The scope of the HAZID study was as follows:

e Toidentify any way in which deviations can be realised within the proposed process / equipment from
the intended operating parameters / location;

e Once identified, the deviations were assessed for hazards which can be present for the deviations
identified; and

e If hazards were identified then causes and safeguards were established to prevent the harm occurring
and mitigate or reduce the consequences.

The HAZID study considered impact to:
e Personnel; and

e The Environment;

14 Documentation

The study team referred to available project documentation.

"1EC 61882:2016, Hazard and operability studies (HAZOP studies) — Application guide.

2 HSQE/PR/146, HAZID, HAZOP and HAZCON Procedure, Rev 0, dated April 2020.
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Each team member had access to the following documents within the HAZID workshop:
e Terms of Reference document (MDE1234-RPS-05-XX-RP-Z-0001); and
e Marked up PFDs at revision S3, P01 (shown in Appendix B).

The following documentation were referred to by the team, relevant documents were detailed in the HAZID
record worksheet where specifically required. The documentation types suggested to be available where:

e Process description and process chemistry;
e Material selection documents (e.g. compatibility charts / diagrams etc.);

e Previous Hazard determination reports (Hazard Identification (HAZID), Hazard Analysis (HAZAN),
What If or HAZOP);

e Previous feasibility study reports;
e Control and Instrumentation Information, including:
o Alarm and trip settings;
o Description of control system.
e Pressure relief, flare, vent and de-pressuring information:
o Equipment design data;
o Equipment design premise (scenarios considered).
e Operating procedures;
e Industry specific Process Safety accident / incident / near miss reports;
e Failure history of equipment (if available); and

e Plant layout drawings / Plot plans / Pipeline route maps.

1.5 HAZID Study Team

The study was led by RPS Consulting Services Limited personnel employed within the risk team. The risk
team is independent of the team completing the project design scope of work.

In addition to the study facilitator and scribe (as provided by RPS), the study team included personnel with
cross-discipline experience as detailed in Section 4. HAZID Study Timings

The HAZID workshop was conducted on the 31, 7th, 8t & 9th February 2022, via Microsoft Teams.

1.6 Documentation for HAZID Recording
The HAZID study has utilised RPS’s HAZID recording templates, utilising Sphera PHA Pro software version 8.
The completed HAZID worksheet is included within Appendix C of this report.

The worksheet document includes any assumptions made during the study with the reasoning for the
assumption recorded and actions / recommendations raised with suitable ownership.
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1.7 General Assumptions

The study was subject to the following general assumptions:
e The equipment is intended to be operated within design parameters;
e The equipment will be maintained as per the project definition;
e Alarm and shutdown set points are not proposed to be set ‘out of range’;
e The plant has been designed to allow servicing of relief valves while the plant is operating;
e Process chemistry is understood and the plant model (heat and mass) is accurate;
e Plant and facility has been designed and engineered properly based on:
o Legal requirements;
o Design/engineering codes;
o Industry standards;
o Approved design variations;
o ‘Good engineering practices’.
e Instrument and control system test procedures will be followed.

e Medium risk may be apparent due to matrix limitations / calibration and the study team restricting
frequency to low except in exceptional circumstances.
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2 HAZID METHODOLOGY

2.1 Introduction

The HAZID methodology is described in the following sections, and follows the guidance given in IEC 618823
and Gas Networks Ireland (GNI) HAZID, HAZOP and HAZCON Procedure®.

2.2 General Concept of HAZID

HAZID is a structured brainstorming meeting, set up to identify potential undesirable events that may create
hazards or operability problems.

A hazard study is required to be carried out at various points during the design of the facility. It is anticipated
that a HAZID carried out at the early stages of a facility design will produce numerous actions. As the design
progresses to the later stages the actions should begin to be closed out and prior to start-up there should be
no outstanding actions.

A flow chart showing the methodology of the study is shown in Appendix A.

2.3 HAZID Worksheet Headings

The following sections detail each of the headings of the HAZID worksheet.

2.3.1 Design Intent

Problems in the process normally arise from deviation outside the intended operating envelope. It is therefore
imperative to record the design intent so that the effect of deviations outside of this envelope can be evaluated.
These deviations can be expressed in terms of process conditions (temperature, level or pressure values etc)
or external effects.

2.3.2 Parameter/ Guidewords

The process is analysed to determine the potential undesirable event(s) associated with that section of the
facility. This is achieved by considering a given parameter and how that parameter can deviate or fail
(guidewords) beyond the design intent. A list of the parameters and typical guidewords that were utilised in the
study are included below in Table 2-1.

Table 2-1 Guidewords used in the study

Location, External and Environmental Hazards

Hazard Type Guideword Expanders

Natural Hazards Extreme Weather Temperature extremes,
Waves,
Wind,
Dust,
Flooding,
Sandstorms,
Ice,
Blizzards

3 |EC 61882: 2016, Hazard and operability studies (HAZOP studies) — Application guide.

4 HSQE/PR/146, HAZID, HAZOP and HAZCON Procedure, Rev 0, dated April 2020.
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Location, External and Environmental Hazards

Lightning
Seismic Activity
Erosion Ground slide,
Coastal,
Riverine
Subsidence Ground structure,

Foundations,
Reservoir depletion

Emission and Environmental Hazards

Discharges to Air

Flaring,

Venting,

Fugitive emissions,
Energy efficiency

Discharges to Water

Drainage,
Water quality,
Waste disposal options

Discharges to Soil

Drainage,
Chemical spillage,
Waste disposal options

Location and Layout

Previous land use,
Vulnerable fauna and flora,
Visual impact,

Local population,

Area minimisation

External & 3rd Party Hazards

Sabotage / Terrorist Activity

Internal & external
security threats
Riots,

Civil disturbance,
Strikes,

Military action,
Political unrest

Third Party Activities

Farming,
Fishing,
Local industry

Helicopter / Aircraft Crash

Impact from Seaborne craft / vessels
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Hazard Type

Facility Hazards

Guideword

Expanders

Mechanical / Maintenance Hazards

Errors in Mechanical Design

Mechanical Integrity for use
Provision of suitability of

mechanical components

Preparation for Maintenance

Adequate consideration of

maintenance tasks has been
completed

Adequate provision is made for
equipment inspections.

Operational Hazards

Provision for operational setup

Adequate provision is within the
design for the commissioning,
start-up and restart of the unit.

Provision for on-going operation

Adequate provision is provided
for on-going operation (e.g.
sampling, pigging etc)

Process Hazards

Process Releases
- Unignited

Gas clouds,
Gas detection,
Emergency response

Process releases
- Ignited

Fire,

Explosion,

Heat,

Smoke,

Fire detection,
Emergency response

Process releases H2S detection,
- toxic Emergency response
Flaring Heat,
Ignition source,
Location
Venting Discharge to atmosphere,
Location,
Dispersion
Draining

Loss of services

Instrument Air
Hydraulics

Power Loss

Accommodation and non-process area
hazards

Non Process Fires

Control rooms,
Accommodation

Smoke Ingress

Ingress to safe areas,
HVAC shutdown

Gas Ingress

Ingress to safe areas,
HVAC shutdown

Stacking and storage
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Health Hazards

Hazard Type Guideword Expanders

Health Hazard Disease Hazards Endemic diseases,
Infection,
Contaminated water / food,
Social e.g. HIV

Working environment Physical Drinking water,
Lighting,
Noise

Temperature Extreme hot/cold,
Ventilation,
Guarding

Atmospheres Exhaust fumes,
Confined spaces

2.3.3 Consequence

The ‘worst case credible’ consequence of the undesirable event is documented. It is important to note that no
credit can be given to any safeguards or means of mitigating this event at this stage.

The consequences can be assessed for impact against any combination of People, The Environment, Assets,
or Business Reputation.

Initial risk level will be assessed based on the risk matrix as defined in Section 3.3.7.

2.3.4 Safeguards

The safeguards that can prevent the cause of the undesirable event occurring or mitigate the consequences
are identified.

Once all safeguards are identified it is possible to assess their effectiveness and whether further actions are
required depending upon the consequence level.

Residual risk level will be assessed based on the risk matrix as defined in Section 3.3.7.

2.3.5 Risk Ranking

Risk ranking was only completed for impact to People and the Environment.

The evaluation was completed in advance of any safeguards being applied and post safeguards being applied.

2.3.6 Action Required

Actions have been recorded against the deviation / parameter based on the following considerations:
- High consequence and no safeguards identified;
- ldentified safeguards cannot be completely defined as effective for the scenario;
- Toinclude design changes to the proposed equipment / facility.

- To confirm validity of claimed safeguards / assumptions.
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All actions have been assigned to a responsible party, those organisations not present will be co-ordinated by
the project management team.

2.3.7 Risk Matrix

The risk matrix provided in the Safety Hazard Identification and Risk Assessment Procedure® was used in this
study as shown in Figure 2-1. This is supplemented with the word models in Table 2-2 and Table 2-3.

(V. High)
[6)]

5 4
z

[0}

(&)

C

()] —

> 3 3

b =3

C

o

o
g 2
=
H
4 1
>

1 2 3 4 5
(V. Low) (Low) (Med) (High) (V. High)
Probability

Figure 2-1 Risk Matrix

Table 2-2 Probability Ranking Word Model

Probability Ranking Criteria

0 Not Credible The hazard does not exist or has been eliminated completely.

1 Very Low Inconceivable. May never happen. Only in exceptional circumstances.
2 Low Possible, but considered unlikely

3 Medium Possible. Circumstances can be envisaged when it could happen.

4 High Likely to happen. Quite conceivable.

5 Very High Will happen, or very likely to happen

5 Gas Networks Ireland, HSQE/PR/105,Safety Hazard Identification and Risk Assessment Procedure, Rev 1, Dated November 2019
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Table 2-3 Consequence and the Environment Word Model

Consequence Safety Criteria Environmental Criteria
Ranking
e The consequence does not exist or has been eliminated e The consequence does not exist or has been
0 Not Credible completely. eliminated completely.
e Minor injury (i.e. first aid case only) to GNI staff or e Minor environmental release.
contractor — return to work same day. e Classified as sub-MATTE for land, water and
1 Very Low e Long term exposure unlikely to result in damage to health. groundwater receptors.
e Injury requiring outpatient medical treatment only and/or e Moderate environmental release.
time off work (but not such that it becomes a reportable e Classified as MATTE level A for land, water and
accident (e.g. >3 days away from work)) to GNI staff or groundwater receptors.
contractor.
2 Low e Minor injury to a member of the public (first aid
case only).
e Long term exposure harmful to health.
e Lost Time Incident (more than 3 days away from work) e Moderate environmental release.
and/or injury requiring inpatient medical treatment for GNI e Classified as MATTE level B for land, water and
staff or contractor. groundwater receptors.
3 Medium e Injury to member of public requiring medical attention.
e Medium term exposure harmful to health.
e Single fatality or multiple serious injuries to GNI staff or e Major environmental release.
contractor. e Classified as MATTE level C for land, water and
4 High e Serious injury to member of the public. groundwater receptors.
e Short term exposure harmful to health.
e Multiple fatalities to GNI staff or contractors. e Massive environmental release.
o Fatality (single/multiple) to member(s) of e Classified as MATTE level D for land, water and
5 Very High the public. groundwater receptors.

o Anyexposure harmful to health.

6 Classifications of environmental harm taken from ‘Chemical Downstream Oil Industries Forum — Guideline — Environmental Risk Tolerability for COMAH Establishments v2.0’. MATTE refers to
Major Accident to the Environment and defines 4 levels for contamination to ground, water and groundwater receptors. No defined tolerability is provided for air.
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3 PROJECT DETAILS

3.1 Process Description

Captured CO2 gas from ESB Dublin bay power station, Dublin waste to energy (COVANTA) and Poolbeg
power station is transported to the CPF. Gaseous COz is received at the CPF and is first liquefied by passing
through CO:z chillers (4 in use and one on standby). The refrigeration is provided by a compressed closed loop
containing Ammonia. The then liquefied CO: is passed to the storage spheres, during start up the spray header
is used to fill the sphere. From the spheres the liquid COz: is then exported to an awaiting ship, via loading
arms located at the end of a purpose built 100 - 150 m long jetty.

3.2 Control Philosophy

Distributed Control System (DCS) Control is proposed to be implemented within the CPF with communications
to the emitters.

3.3 Process / Materials Considerations

The materials proposed as part of the project have been analysed during the HAZID. The team believe that
the materials are sufficient for their purpose at this stage of analysis, unless specifically mentioned in the
HAZID worksheets.

3.4 Equipment Considerations

The equipment proposed as part of the project has been analysed during the HAZID. The team believe that
the equipment is sufficient for their purpose at this stage of analysis, unless specifically mentioned in the HAZID
worksheets.
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4 HAZID TEAM

The HAZID was chaired by Dave Green from RPS Risk with the other attendees listed in Table 4-1. The study
was undertaken on the 3, 7t, 8 & 9t February 2021. The workshop was held over Microsoft Teams.

Table 4-1 HAZID Study Attendance

Company 03/02/2022 07/02/22 08/02/22 09/02/22
Dave Green  Study Chair RPS Risk v v v v
Jake Winn- Study Scribe RPS Risk v v v v
Butler
Ross O’Sullivan Civil Engineer ~ RPS Dublin v v v
Ciaran Butler  Project Manager RPS Dublin v v v v
Brian O’'Brien  Technical ERVIA v v v v
Manager
Gearoid Project Manager ERVIA v
FitzGerald,
Paul Murphy  Mechanical ERVIA v v v v
Engineer
Paul Deane Project Manager Bechtel v v v v
Ravinder Lead Process  Bechtel v v v v
Khattar Engineer
Animesh Process Safety Bechtel v
Agarwal
Caroline Metcalf Carbon Capture Bechtel v
Specialist
Martin Curtis ~ Process ManagerBechtel v v v v
Gaurav Process EngineerBechtel v
Maheshwari
Satya Jain Instrumentation Bechtel Part-time v

and Controls

Edward Foakes Materials Bechtel Part-time v
Specialist
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5 NODE DESIGNATION

The process was defined as 3 Nodes due to the anticipated consequences being significantly different. The 3
nodes are detailed below:

e Node 1: CO2 Gas gathering pipeline network and CO2 Gas pipeline;
¢ Node 2: Central Processing Facility (CPF) — Refrigeration, Liquefaction and Storage;

¢ Node 3: Ship Loading.

The arrangement drawings used in the study are included in Appendix B. The deviation guidewords in Section
3.3.2 were used to encourage discussion during the study meeting.
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Table 5-1 Node Descriptions

Node No. Node Description

Node 1 Captured gas from ESB Dublin bay power station, Dublin

Operating Conditions

Operating Conditions Entering from ESB Dublin Bay power station, Dublin

waste to energy (COVANTA) and Poolbeg power station to Waste to Energy (COVANTA) and Poolbeg power station.

the liquefaction facility.

Pressure: 35 bara

Minimum Temperature: 11 degC

Maximum Temperature: 37 degC

Operating Conditions Exiting to the liquefaction facility.
Pressure: 32.5 bara

Minimum Temperature: 10 degC

Maximum Temperature: 27 degC

Flow Rates

ESB Dublin Bay power station - CO2 Pipeline = 89,286 kg/hr.
Dublin Waste to energy (COVANTA) - CO:2 Pipeline = 59,524 kg/hr.
Poolbeg power station - CO2 Pipeline = 59,524

CO:z2 Pipeline - Liquefaction facility = 208,334 kg/hr
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Node Description Operating Conditions

Node 2 Receiving gaseous CO:2 from the source locations into the  Operating Conditions Entering CPF.
CPF. Liquefying the CO2 by passing through the CO2
chillers. Four in service and one in standby. Passing the Pressure: 32.5 bara

liquefied COz2 to the storage spheres. (During start up pass
by into the spheres via the spray header). Refrigeration in  \inimum Temperature: 10 degC
the coolers is provided by a compressed refrigeration closed
loop (Ammonia). The refrigeration is topped up at
commissioning with make-up infrequently (potentially three
monthly).

Maximum Temperature: 27 degC
Operating Conditions within sphere.
Refrigerated CO: at

Pressure: 13.5 - 20 bara

Temperature: -19.5 to -30 degC

e Refrigeration loop pre compressor pressure of 1.03 bara being
compressed to 15 bara. Returning to liquid within the refrigerant receiver
with output of 14.5 bara liquid refrigerant. Operating pressure of 13.5 bara
sphere storage.

e Design pressure of the spheres is 22 barg. Indented operating level of
80% of a 25.2 m sphere diameter. Suction pressure of the bog compressor
is 13.4 bara at -33 degC being compressed to 34.5 bara at 37 degC.

e BOG compressor flow rate will fluctuate

Node 3 Export of liquid CO: to ship from the spheres via P-2201A/B , | 5ading arms and pipework have a design pressure of 42.7 bara (pump
at flow rate of 400 tonnes per/hr per arm (loading expected dead head pressure, temperature of -46 degC).

to be 2 arms therefore 800 tonnes / hr). Loading anticipated 0 ti ters loading bet 14-20b ith a t t f
4 - 5 times per week (10-hour load time) via a jetty of * _3%etr;:1_|gg g:gr}:acwe ers foading between ara, with a temperature o

approximate length 100 - 150 m from the shore with a water
depth of approximately of 10 m. Three arms are available
with two in use and one on standby, each arm is equipped
with a liquid and vapour line. The vapour line returns vapour
to the BOG compressor for reprocessing into the CPF.
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6 SUMMARY DISCUSION

Throughout the study a number of hazardous scenarios were identified and documented in the study
worksheets (see Appendix C). A number of recommendations have been raised through the study as
summarised in Section 8. It is the action holder’s responsibility to review the actions and provide justification
on theirimplementation and it is recommended that these actions are closed out before conducting the HAZOP
study.
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7

ACTIONS

Table 7-1 Summary of Recommendations

Recommendations

Responsibility

Place(s) Used

(Node, Guideword,
Cause, Consequence)

Maximum Residual
Risk Ranking

1. Include scenario within dispersion . . .
modelling to assess the credibility of RPS Risk $?n1se1qL1legc1e?. RS
injury or asphyxiation to a member of 2'1 '1 '1’ 2'1 '1 '2’
the public or non Ervia employees. 2611 2621

2.6.3.1,2.6.4.1,
3.1.1.1,3.1.1.2

2. During switch room / Instrument room / .

CPF & Jetty Control rooms design EEEE;CE)F:C gc;n7s iquze?%e‘sl. N/A
ensure sufficient inclusion is made for 3'1'7'2’ 3'1 '8'2’

heating / cooling to maintain correct e T

operational temperatures for the

equipment housed within them.

Concern is incorrect temperature could

lead to equipment failure and spurious

trips and prolonged outages of the

facility.

3. During detailed design ensure . .
sufficient consideration is taken for EEEE;CE)F:C ?an eaqt:egcaeg. LA
lightning protection. Concern is in the 2'2'1 '1’ 2'2'1 '2’
event of a lightning strike there is a 2'2'1 '3’ 3'2'1 '1’
potential for lost time / fatal injury. 3'2'1 '2’ e

4. Once the vent stack height is . .
confirmed complete dispersion '(:JEEt?a/cE)Fr)C g%nﬁql;egcze? At
modelling and propose fixed gas o mee
detection (low oxygen) in any areas in
which the operational exposure limit
can be exceeded leading to potential
asphyxiation. These controls should be
in addition to personal gas monitors.

5. During detailed design ensure security . .
risk assessments are completed, for all EPC Contractor gc;ras;aque;n;:gs{ > At
control and safety systems. Concern is T m
insufficient counter measures are
implemented within the design to
combat third party access.

6. |If found to be required at a later stage .
in the design process, ensure that (FJEEt?a/cE)fC g?gsg q1uences. N/A
aircraft warning lights are installed on T
the stack.

7. Review the scenario during the : . .
HAZOP study, as part of pre-FEED. RPS Risk gc;rg)s;aauences. LA
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Recommendations Responsibility Place(s) Used

(Node, Guideword,
Cause, Consequence)

Maximum Residual

Risk Ranking

8. During detailed design ensure
adequate provision is made in order to
prevent damage to the BOG gas
compressors in the event of loss of
Nitrogen (Potentially Nitrogen supplied
compressor seals). Concern is
insufficient information is available
during the pre-FEED study
(compressor design, critical pressure
values etc.), to enable full evaluation.

EPC Contractor Consequences:
2.24.2.1

Medium

9. Include within the utility philosophy
documents (MDE1234-RPS-01-DX-
RP-Z-0003), specification of the
requirement to include provision of low
alarm provided to the operators in the
event of low diesel level in either diesel
tanks (fire water pumps and back up
generation). Concern is insufficient
diesel available in the event that the
equipment is required to run and
escalation on undesirable
occurrences.

Ravinder Khattar Consequences:
2.24.51

N/A

10. During detailed design ensure
adequate controls are implemented /
defined for the management of diesel
within the storage tanks to prevent the
degradation and inability to run diesel
equipment when required. Concern is
expected low usage of the diesel could
lead to decomposition if left store for
more than 12 months.

EPC Contractor Consequences:
2.24.51

N/A

11. During detailed design ensure that
potable and fire water tanks are
adequately sized for the duty and
minimizing risk of stagnation leading to
build up of algae and legionella. This
may include additional controls (UV
treatment, chlorination program etc.).
Concern is spread of disease and
potential for fatal injury.

EPC Contractor Consequences:
2.29.4.1,2.29.51,
3.29.3.1

Medium

12. During detailed design ensure that
there is adequate ventilation within the
compressor shelter to mitigate the risk
of confined space working and
potential asphyxiation to personnel.

EPC Contractor Consequences:
2.32.1.1

Medium

MDE1234-RPS-05-DX-RP-Z-RP0001 | ERVIA CCS Pre-FEED Study | S3 P01 | 06 May 2022
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Recommendations Responsibility Place(s) Used Maximum Residual
Risk Ranking

(Node, Guideword,
Cause, Consequence)

13. During the pigging activity procedure
development ensure sufficient content
is included on potential harm due to
the pigging activity relating to naturally
occurring radiation or contamination.
Concern is harm to personnel due to
not recognizing potential harm due to
radiation and contamination when

pigging.

EPC Contractor Consequences:
1.29.1.1

14. During detailed design of the system
including integration with the CO2
source providers, ensure consideration
is taken for dead head conditions and
potential to over pressure the pipeline.
Concern is lack of safeguards within
the source facilities could lead to
public fatal injuries, due to release of
COg2, due to over pressuring the
pipework.

EPC Contractor Consequences: Medium
1.6.1.1

15. Confirm proposed location for the jetty
control room. Once confirmed review
the suitability of the location in order to
maintain safe operation and
maintenance of the jetty operations.
Concern may be inappropriate location
leading to increased safety /
environmental hazards when operating
and maintaining the jetty equipment.

RPS Dublin Consequences: N/A
3.9.3.1

16. Review suitable vehicle access from

the quay side onto the jetty. Concern is RPS Dublin g%ngiquences: N/A
current design does not include U
provision for roadway.

17. Include within jetty design adequate RPS Dublin Consequences: Medium

provision for raising alarms and
recovering personnel from the water in
the event of man overboard situation.
Concern is due to the length of the
jetty, other personnel on the
jetty/vessel may not observe a person
in the water, in addition once observed
no current access provision is
available to recover the person.

3.17.3.1,3.17.4.1
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Recommendations Responsibility Place(s) Used Maximum Residual
Risk Ranking

(Node, Guideword,
Cause, Consequence)

18. Due to the jetty length consideration

should be given in the control room RPS Dublin gc;r;s;ac%uences. N/A
design for welfare facilities for B
operational personnel. Concern is lack
of facilities may lead to prolonged
periods of operator absence from
monitoring the loading operations.
19. Include within the jetty design the . . .
provision for vessel power connection RPS Dublin gzr;s$<q1uences. el

for cold ironing in order to allow for the
vessel to not need to run the engines
during loading operations. Concern is
effect on the health of operators
located on the jetty for the loading
operations (10 hr loads).

20. During detailed design ensure that fire
water mains adequately addressed
controls required, to prevent build-up
of legionella. This may include
additional controls (UV treatment,
chlorination program etc). Concern is
spread of disease and potential for
fatal injury when fire water is required
to be used.

EPC Contractor Consequences:
3.29.2.1

21. During detailed design of control room
ensure adequate controls are
implemented to mitigate the risk of gas
intake via the air conditioning system /
vents / openings. Concern is
insufficient information is available
during the pre-FEED study (ventilation
system design), to enable full
evaluation.

EPC Contractor Consequences:
2.27.1.2
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Appendix A
Hazard Study Flow Chart
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Hazard Identification and Hazard and Operability or Constructability Studies

Design Engineer

Engineering Design
Manager

Facilitator

Networks Operations
Manager

Networks Operations
Regional Manager

Construction Project
Manager

Start point in design

Review of available
information

there a requiremel

sqteriain4.1.1/2 / 32

fora Study as per the Yes

Review of available
project information
and agree if .

Inform Engineering Design

assigned to Design |
or Operations
Engineer

st
Format: which type or
combination is
required?

Standard Project
Assessment format.

ﬁ\(e

Define Scope, risk
assessment categories.

{

completion of Study

v

Ifthrough
operations

,

Define Scope, risk
assessment
categories with
’7 Regional Engineer

and Engineering
Design Manager.

h 4

Appoint Facilitator

Provide drawings,

v

information, stakeholder
personnel

FYES_

Identified controls
are implemented or

Agree Record Form,

Manager and assist in the [«

Start Point in
Operations

Review of available
project information

requirement for a

Study as per the
riteiain4.1.1/2

Project Assessment.

Guide Words,
Stakeholders

A

v

Carry out
Study

'

Document
findings and
Actions

Are the Risks .
acceptable? -
No

Further risk analysis
using altemate

A

designated or
communicated to
competent persons

v

Study stored with
project information

12

Organise verification
meetings to ensure Actions
required prior to
commencement of the
project are completed.
Outstanding Actions to
have agreed timeframe
and dosure ensured prior
to control needed.

| techniques.

Are the Risks
acceptable?

No

Start Point in
Construction

Review of available
project information

requirement for a
Study as per the
riteriain4.1.1 /2

Inform Engineering Design

Required to
assigned
personnel?

Y

Provide drawings,
information, stakeholder
personnel
~ Are the Risks
' acceptable? =
A 4
No

v
Further risk analysis

techniques.

acceptable; decided
with Engineering
Design Manager?

h 4

Entered onto Risk
Management
System: escalated

v

Thorough review /
redesign of processto
remove hazards and
or reduce risks to
acceptable levels

using altemate |——>

Identified controls are
implemented or
designated or
communicated to
competent persons

Study stored with
project information

v

Organise verification
meetings to ensure Actions
required prior to
commencement of the
project are completed.
Outstanding Actions to
have agreed timeframe
and closure ensured prior
to control needed.

Manager and assist in the
completion of Study

GNI diagram for the process, taken from Gas Networks Ireland (GNI) HAZID, HAZOP and HAZCON

Procedure Section 4.2.
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Prepare for HAZID:
- Documents
- Attendees

A

Divide process into Nodes if
required. Mark nodes on PFDs.

A

Describe process and apply <
guideword to identify a deviation

Select next guideword
No in parameter list

A

Is there a cause to this
deviation?

No

Does this deviation resultin a
consequence?

Yes

Rank the Risk (unmitigated)

Identify any safequards Select next node /
operating mode

Rank the Risk (mitigated)

re additional safeguards No

required?

Make recommendations

No

Is this the last guideword?

Is this the last
node/operating mode?

Yes

Conclude HAZID
Review
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Appendix B
Marked up PFDs
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Appendix C
Hazid Study Worksheet
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Node: 1. CO, Gas gathering pipeline network

HAZID Recommendations Remarks
Severit
Deviations Causes Consequences CAT Effective Safeguards Responsibilit
y HAZID Recommendations Remark
y
1. Extreme Weather 1. Storms/ 1. Potential for equipment to be displaced aroun 1. Include scenario within RPS Risk
High Winds the gas source / destination. With Potential dispersion modelling to assess
above 100 damage to control equipment and loss of the credibility of injury or
mph. control. No further analysis conducted. asphyxiation to a member of
the public or non Ervia
employees.
2. Storms 1. Potential for on-site flooding due to
prolonged overwhelming of the stormwater system. The
heavy only consequence would be a access / egress|
rainfall. issues.
3. Blizzards 1. Potential for lost time injury to personnel due 3 1. During these conditions 1- Low
to reduced visibility. (Medium | personnel will be told not to Very
) access the site. Low
SAFET
2. Risk assessment will be put in
Y (PER)

place covering this scenario, in

order to enable continued safe

operation.

2. Potential for damage to electrical and

instrumentation systems due to low
temperature during blizzards. Spurious
operation of safety systems and shut down of

site.

4. Sea mist 1. Potential for corrosion to equipment. No
anticipated consequence due to selected

materials of construction.

N

. Potential for reduced visibility to personnel on

site. No significant consequence identified.
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Node: 1. CO, Gas gathering pipeline network

Deviations Causes

Consequences

HAZID Recommendations Remarks
Severit

CAT

Effective Safeguards
y HAZID Recommendations

Responsibilit
Remark

5. Sea swells
leading to

Flooding

1.

Potential for on-site flooding due to
overwhelming of the stormwater system.
Stormwater pump removal would be prolonge
due to reduced differential between the sea
water level and the site level, consequence
would be an access / egress issues (only
applicable to AGHADA equipment along with

the two receivers at the CPF).

y

6. Tidal Wave

1.

See node 2 for evaluation of CPF interruption.

No impact to any other parts of this node.

7. Extreme
Temperature
s (Hot).
Above 30
degC.

1.

Potential for increased temperature within the
system, within the design temperature of the

pipework system. Potential for instrumentation|
equipment issues if incorrect equipment is

selected during the design stage.

8. Heatwave, a
prolonged
period where
the
temperature
is above 25
degC for
more than 10

days.

1.

Potential for increased temperature within the
system, within the design temperature of the
pipework system. Potential for instrumentation|
equipment issues if incorrect equipment is

selected during the design stage.

9. Extreme
Temperature
s (Cold).
Below -10
degC.

1.

Potential for freezing of instruments /
connections, leading to the potential of
spurious trip of the valves. Leading to

operational upset only.

2.

Potential occupational safety issues (slips,
frost effects). Company controls in place to

adequately manage the occupational issues

(gritting policy, gloves etc.).
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HAZID Report - Dublin

Node: 1. CO, Gas gathering pipeline network

Deviations

Causes

2. Lightning

1. Potential
lightning

strike.

HAZID Recommendations Remarks
Severit
Consequences CAT Effective Safeguards Responsibilit
y HAZID Recommendations Remark
y
1. Potential for damage to instrumentation. Shut 3 1. Low occupancy location (for |2 - Low |Mediu (3. During detailed design ensure [FEED / EPC

down of facility and requirement to replace (Medium | maintenance activities only). m sufficient consideration is taken/Contractor
components in order to restart operation. ) for lightning protection.

SAFET
Potential for loss time injury in the event of a Concern is in the event of a

Y (PER)
person being within the telemetry cubicle at lightning strike there is a
the valving station. potential for lost time / fatal

injury.
2. Potential for shock on metal access platforms 3 1. Low occupancy location (for (3 - Mediu [3. During detailed design ensure |FEED / EPC
handrails. Potential for lost time injury. (Medium| maintenance activities only). [Mediu |m sufficient consideration is taken/Contractor
) m for lightning protection.
SAFET
Concern is in the event of a
Y (PER)

lightning strike there is a
potential for lost time / fatal

injury.

3. Seismic Activity

1. No Seismic
activity
experience

within the

site location.

4. Erosion and Corrosion

1. No
anticipated
erosion
identified
during the
pre-FEED
stage of the

project.
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HAZID Report - Dublin

Node: 1. CO, Gas gathering pipeline network

HAZID Recommendations Remarks
Severit
Deviations Causes Consequences CAT Effective Safeguards Responsibilit
y HAZID Recommendations Remark
y
5. Subsidence 1. No
anticipated
subsidence
identified
during the
pre-FEED
stage of the
project.
6. Discharges to Air 1. Abnormal  |1. Release of CO2 to atmosphere leading to 5 (Very |1. Pipeline leak detection system |2 - Low |[Mediu |1. Include scenario within RPS Risk
condition of asphyxiation of non-employee at the failure High) included within the m dispersion modelling to assess
over location. Fatal injury due to asphyxiation or specification of the project the credibility of injury or
pressurisatio flying parts. supply. asphyxiation to a member of
n/ the public or non Ervia
emergency employees.
shut down, 14. During detailed design of the |EPC
leading to system including integration |Contractor
CO2to with the CO2 source
SAFET
atmosphere providers, ensure sufficient
Y (PER)

Note: Control
failures within
the emitter
sites are
sources of

this problem.

notice is taken for dead head
conditions and potential to

over pressure the pipeline.

Concern is lack of safeguards

within the source facilities
could lead to public fatal
injuries, due to release of
CO2, due to over pressuring

the pipework.
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HAZID Report - Dublin
Node: 1. CO, Gas gathering pipeline network

HAZID Recommendations Remarks
Severit

Deviations Causes Consequences CAT Effective Safeguards Responsibilit
y HAZID Recommendations Remark

y

2. Localised 1. Assumed small leak due to valve seal or

leak within flange leak. Small scale no significant

the pipeline consequences due to size of leak and no
equipment. containment of CO2 in order to build up a toxig

gas environment. No further analysis

conducted.

7. Discharges to Water 1. No causes
identified in
this node.

8. Discharges to Soil 1. Potential for |1. No significant consequence identified; no 1. Analysis conducted
leak on further analysis conducted. on the basis that the
flange valves within the
connection valving station,
on which are sub-
underground surface are flanged
connection rather than welded.
on pipework. This may not be the

case and in which
case the analysis is

no longer relevant.

9. Location and Layout 1. No causes
identified
within this

node.

=

10. Sabotage / Terrorist . Unauthorised|1. No consequence anticipated as located within
Activity access to a current restricted access area. See node 2
emitters and for analysis of receiver site. Worst case
receivers. consequence on emitters would be interruptiof

to production only.

. External 1. Significant loss of contents to atmosphere, SAFET |5 (Very |1. Pipeline is buried 1.2 m below |2 - Low [Mediu 1. Due to Dublin

=

11. Third Party Activities

damage to leading to potential for a public fatal injury. Y (PER)|High) the surface. m pipeline routing it is
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HAZID Report - Dublin
Node: 1. CO, Gas gathering pipeline network

HAZID Recommendations Remarks
Severit

Deviations Causes

Consequences CAT

Effective Safeguards
y HAZID Recommendations

Responsibilit
Remark

y

pipeline
leading to
significant
loss to the
line of CO2
(e.g., struck
by plant

equipment).

. Marker tape located 300 mm

above the pipeline. Would be
visible to someone digging in

the area.

. Marker posts at locations

where the pipeline crosses the

road.

. Maps of the local area will be

updated and provided to
landowners for reference

(Support telephone line for

anticipated that the
pipeline may be
increased depth
and thicker pipe
wall due to being
located within a
road network used
by heavy goods
vehicles (HGVs).

enquiries).
2. Significant loss of contents to atmosphere, 2 (Low) [1. Pipeline is buried 1.2 m below |2 - Low [LOw. . Due to Dublin
leading to a requirement to report to agency. the surface. pipeline routing it is
2. Marker tape located 300 mm anticipated that the
above the pipeline. Would be pipeline may be
visible to someone digging in increased depth
the area. and thicker pipe
3. Marker posts at locations wall due to being
Y where the pipeline crosses the located within a
road. road network used
4. Maps of the local area will be by heavy goods
updated and provided to vehicles (HGVs).
landowners for reference
(Support telephone line for
enquiries).
2. Heavy plant |1. Potential for overloading of the pipeline and 5 (Very |1. Pipeline is buried 1.2 m below 2 - Low Mediu . Due to Dublin
equipment release of CO2. Potential for public fatal injury|SAFET [High) the surface (Could be 1.6 m m pipeline routing it is
traveling Y (PER) below the drain at road anticipated that the

crossings).

pipeline may be
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HAZID Report - Dublin

Node: 1. CO, Gas gathering pipeline network

HAZID Recommendations Remarks
Severit
Deviations Causes Consequences CAT Effective Safeguards Responsibilit
y HAZID Recommendations Remark
y
over the 2. Pipeline protected by concrete increased depth
pipeline. slabs where pipeline crosses and thicker pipe
any roadway or tracks. wall due to being
3. Pipeline generally thicker wall, located within a
where loads are expected i.e., road network used
road crossings. by heavy goods
4. Marker tape located 300 mm vehicles (HGVs).

above the pipeline. Would be
visible to someone digging in

the area.

5. Marker posts at locations
where the pipeline crosses the

road.

6. Maps of the local area will be
updated and provided to
landowners for reference
(Support telephone line for

enquiries).

12. Helicopter / Aircraft Crash|1. See node 2
for analysis
no additional
causes for

this node.

13. Impact from Seaborne 1. See node 2
craft / vessels for analysis
no additional

causes for

this node.

MDE1234-RPS-05-DX-RP-Z-RP0001 | ERVIA CCS Pre-FEED Study | S3 P01 | 06 May 2022
rpsgroup.com



HAZID Report - Dublin

Node: 1. CO, Gas gathering pipeline network

HAZID Recommendations Remarks
Severit
Deviations Causes Consequences CAT Effective Safeguards Responsibilit
y HAZID Recommendations Remark
y
14. Error in Mechanical 1. No adverse |1. The team believe that the design presented at
Design design pre-FEED is adequately addressing material
conditions selection, numbers of equipment components
observed. (including sparing capability). No further

analysis conducted.

=

15. Preparation for . Requirement |1. To be evaluated for equipment inclusion durin
Maintenance to maintain. HAZOP study and competency / operational
procedures to be concluded during detailed

design.

16. Provision for operational |1. Requirement |1. To be evaluated for equipment inclusion durin:

setup to set up for HAZOP study and competency / operational
operation. procedures to be concluded during detailed
design.
17. Provision for on-going 1. Requirement |1. To be evaluated for equipment inclusion durin:
operation for operation.| HAZOP study and competency / operational
procedures to be concluded during detailed
design.
18. Process Releases - 1. No additional
Unignited causes for
this node.

19. Process releases - Ignited|1. No causes
identified in

this node.

20. Process releases - toxic |1. No additional
causes for

this node.

21. Flaring 1. No causes

identified in

this node.
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HAZID Report - Dublin

Node: 1. CO, Gas gathering pipeline network

Deviations

Causes

Consequences

Severit

y

Effective Safeguards

HAZID Recommendations

HAZID Recommendations

Responsibilit

y

Remarks

Remark

22. Venting 1. Potential for |1. To be evaluated for equipment inclusion durin:
venting HAZOP study and competency / operational
requirements| procedures to be concluded during detailed
within the pig| design.
trap
packages.
23. Draining 1. Potential for [1. To be evaluated for equipment inclusion durin:
draining HAZOP study and competency / operational
requirements| procedures to be concluded during detailed
within the pig| design.
trap
packages.
24. Loss of services 1. Loss of 1. All automated valves will stay in the last 1. ltis anticipated that
Power. position. Inability to control remotely leading to the electrical valves
production delays in the event of re-routing will be provided with
being required. No significant consequences a manual hand
identified. No further analysis conducted. wheel, in order to
allow operators to
change valve
position if required
during power
outage.
2. Loss of 1. Interruption to pipeline control due to loss of 1. Itis anticipated that
telemetry. valve position indicators and ability to change the electrical valves

valve positions. Leading to production delays
in the event of re-routing being required. No
significant consequences identified. No further|

analysis conducted.

will be provided with
a manual hand
wheel, in order to
allow operators to
change valve
position if required

during power

outage.

MDE1234-RPS-05-DX-RP-Z-RP0001 | ERVIA CCS Pre-FEED Study | S3 P01 | 06 May 2022

rpsgroup.com



HAZID Report - Dublin

Node: 1. CO, Gas gathering pipeline network

HAZID Recommendations Remarks
Severit
Deviations Causes Consequences CAT Effective Safeguards Responsibilit
y HAZID Recommendations Remark
y

25. Non Process Fires 1. No causes
identified in
this node, as
site is
controlled.

26. Smoke Ingress 1. See node 2
for analysis
no additional
causes for
this node.

27. Gas Ingress 1. See node 2
for analysis
no additional
causes for
this node.

28. Stacking and storage 1. No causes
identified in
this node.

29. Disease hazards 1. Potential 1. Potential to cause minor sickness requiring a 2 (Low) [1. No safeguard identified within |2 - Low [LOW. 13. During the pigging activity EPC
exposure to visit to health care professionals. the current design. procedure development Contractor
natural ensure sufficient content is
background included on potential harm
radiation, due to the pigging activity
during SAFET relating to naturally occurring
pigging Y (PER) radiation or contamination.
activities. Concern is harm to personnel

due to not recognising
potential harm due to radiation
and contamination when
pigging.
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HAZID Report - Dublin

Node: 1. CO, Gas gathering pipeline network

HAZID Recommendations Remarks
Severit

Deviations Causes Consequences CAT Effective Safeguards Responsibilit
y HAZID Recommendations Remark
y

2. See node 2
for analysis
no additional
causes for

this node.

30. Physical 1. No additional
causes
identified in

this node.

31. Temperature 1. No additional
causes
identified in

this node.

32. Atmospheres 1. No additional
causes

identified in

this node.
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HAZID Report - Dublin

Node: 2. Central Processing facility (CPF) - Refrigeration, Liquefaction and Storage.

Deviations

1. Extreme Weather

HAZID Recommendations Remarks
Consequences CAT Severity Effective Safeguards L RR
HAZID Recommendations Responsibility Remark
1. Storms / High|1. Potential for equipment to be displaced. 5 (Very 2 - |Medi |1. Include scenario within RPS Risk
Winds above | Potential shrapnel impact to people within the High) Low um dispersion modelling to assess
100 mph. vicinity. Leading to fatal injury to operator or e the credibility of injury or
non Ervia employees. e asphyxiation to a member of the,
public or non Ervia employees.
2. Potential for equipment to be displaced. 5 (Very 2 - |Medi |1. Include scenario within RPS Risk
Potential for release of gaseous CO2 or High) Low jum dispersion modelling to assess
Ammonia with large dispersion. Leading to e the credibility of injury or
asphyaxiation to operator or non Ervia VR asphyxiation to a member of the,
employees. public or non Ervia employees.
3. Potential for equipment to be displaced. 1 (Very 2 -
Potential for release of gaseous CO2 or Low) Low
Ammonia with large dispersion. Leading to NV
minor environmental rel
2. Storms 1. Potential for onsite flooding due to
prolonged overwhelming of the stormwater system. The
heavy only consequence would be a access / egress
rainfall. issues.
2. Potential for rainfall on the sphere surface to
cause warming of the sphere contents. The
team deemed that this would not cause any
consequence due to the expected temperature
being within the design limits of the equipment.
3. Blizzards 1. Potential for lost time injury to personnel due to 3 (Medium) |1. During these conditions 1-
reduced visibility. personnel will be told not to Very
access the site. Low

SAFETY
(PER)

N

. Risk assessment will be put in

place covering this scenario, in
order to enable continued safe

operation.
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HAZID Report - Dublin

Node: 2. Central Processing facility (CPF) - Refrigeration, Liquefaction and Storage.

Deviations

Consequences

CAT

Severity

Effective Safeguards

L

RR

HAZID Recommendations Remarks

. Potential for damage to electrical and

instrumentation systems due to low
temperature during blizzards. Spurious
operation of safety systems and shut down of

site.

HAZID Recommendations Responsibility Remark

4. Sea mist

=

. Potential for corrosion to equipment. No

anticipated consequence due to selected

materials of construction.

. Potential for reduced visibility to personnel on

site. No significant consequence identified.

5. Sea swells
leading to

Flooding

=

. Potential for on-site flooding due to

overwhelming of the stormwater system.
Stormwater pump removal would be prolonged
due to reduced differential between the sea
water level and the site level, consequence

would be a access / egress issues.

6. Tidal Wave

=

. Potential for on-site flooding due to

overwhelming of the stormwater system.
Potential for environmental harm due to LOC
of CO2 and / or NH3 to the sea / ocean.
Assessed as MATTE Level A by deducement

of dilution factors.

ENV

2 (Low)

1-
Very)|
Low

. Potential for damage to electrical equipment.

Upon restart potential electrical fires and burns

to personnel (employee).

SAFETY
(PER)

3 (Medium)

1. Pre-start up activities to repair /
dry out / replace affected

electrical equipment.

1-
Very)|
Low

7. Extreme
Temperature

s (Hot).

. Potential for increased pressure load on the

CO2 chillers. No significant consequence as
this pressure is within the design capability of

the system.
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HAZID Report - Dublin

Node: 2. Central Processing facility (CPF) - Refrigeration, Liquefaction and Storage.

Deviations

Consequences

CAT

Severity

Effective Safeguards

L

RR

HAZID Recommendations

HAZID Recommendations

Responsibility

Remarks

Remark

period where
the
temperature
is above 25

degC for

this pressure is within the design capability of

the system.

Above 30 2. Potential for increased demand on the bog

degC. compressors. No significant consequence as
this pressure is within the design capability of
the system.

3. Potential dehydration / sunburn to employees,
required to access equipment for manual
operations. Leading to an occupational health
risk. Appropriate measures will be put in place
to mitigate this by the operating company.

4. Potential for overheating of control systems 2. During switch room / Instrument|FEED / EPC
and instrumentation in switch rooms / room / CPF & Jetty Control Contractor
instrument rooms / control room. Leading to rooms design ensure sufficient
spurious trip and / or equipment damage. inclusion is made for heating /
Operational upset only. cooling in order to maintain

correct operational
temperatures for the equipment
housed within them. Concern is
incorrect temperature could
lead to equipment failure and
spurious trips and prolonged
outages of the facility.

. Heatwave, a [1. Potential for increased pressure load on the

prolonged CO2 chillers. No significant consequence as

2.

Potential for increased demand on the bog
compressors. No significant consequence as
this pressure is within the design capability of

the system.
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HAZID Report - Dublin

Node: 2. Central Processing facility (CPF) - Refrigeration, Liquefaction and Storage.

Deviations

Consequences

CAT

Severity

Effective Safeguards

L

RR

HAZID Recommendations

HAZID Recommendations

Responsibility

Remarks

Remark

more than 10

3.

Potential dehydration / sunburn to employees,

days. required to access equipment for manual
operations. Leading to an occupational health
risk. Appropriate measures will be put in place
to mitigate this by the operating company.

4. Potential for overheating of control systems 2. During switch room / Instrument|FEED / EPC
and instrumentation in switch rooms / room / CPF & Jetty Control Contractor
instrument rooms / control room. Leading to rooms design ensure sufficient
spurious trip and / or equipment damage. inclusion is made for heating /

Operational upset only. cooling in order to maintain
correct operational
temperatures for the equipment
housed within them. Concern is
incorrect temperature could
lead to equipment failure and
spurious trips and prolonged
outages of the facility.

. Extreme 1. Potential for freezing of instruments /
Temperature | connections, leading to the potential of
s (Cold). spurious trip of the facility. Leading to
Below -10 operational upset only.
degC. 2. Potential occupational safety issues (slips,

frost effects). Company controls in place to

adequately manage the occupational issues

(gritting policy, gloves etc.)

2. Lightning . Potential 1. Potential for damage to electrical equipment. 4 (High) 1. No safeguards identified in pre-|3 - [Medi|3. During detailed design ensure |FEED / EPC
lightning Shut down of facility and requirement to FEED stage. Med|um sufficient consideration is taken |Contractor
strike. replace components in order to restart SAFETY ium for lightning protection. Concern

operation. In the event of personnel within the (PER) is in the event of a lightning

switch room / instrument room, there is a

potential for fatal injury.

strike there is a potential for lost

time / fatal injury.
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HAZID Report - Dublin

Node: 2. Central Processing facility (CPF) - Refrigeration, Liquefaction and Storage.

5 HAZID Recommendations Remarks
Deviations Consequences CAT Severity Effective Safeguards L RR
HAZID Recommendations Responsibility Remark
2. Potential for shock on metal access platforms / 4 (High) 1. No safeguards identified in pre-|3 - [Medi (3. During detailed design ensure |FEED / EPC
handrails. Potential for fatal injury to personnel. FEED stage. Medum sufficient consideration is taken [Contractor
SAFETY ium for lightning protection. Concern
(PER) is in the event of a lightning

strike there is a potential for lost

time / fatal injury.

3. Potential for fire if Ammonia being released of 4 (High) 1. No safeguards identified in pre-|3 - [Medi (3. During detailed design ensure |FEED / EPC
sufficient concentration from the vent stack. FEED stage. Medum sufficient consideration is taken [Contractor
Potential for fatal injury to personnel. SAFETY ium for lightning protection. Concern

(PER) is in the event of a lightning

strike there is a potential for lost

time / fatal injury.

3. Seismic Activity 1. No Seismic
activity
experience
within the site

location.

4. Erosion and Corrosion 1. No
anticipated
erosion
identified
during the
pre-FEED

stage of the

project.
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HAZID Report - Dublin
Node: 2. Central Processing facility (CPF) - Refrigeration, Liquefaction and Storage.

HAZID Recommendations Remarks

Deviations Consequences CAT Severity Effective Safeguards L RR

HAZID Recommendations Responsibility Remark
5. Subsidence 1. No
anticipated
subsidence
identified
during the
pre-FEED

stage of the

project.

6. Discharges to Air 1. Abnormal 1. Release of CO2 to atmosphere leading to 4 (High) 1. Height of the vent stack is 2 - [Medi|4. Once the vent stack heightis |FEED / EPC
condition of asphyxiation of employees on the CPF (raised currently specified to be 10 m Low [um confirmed complete dispersion |Contractor
over platform areas). Potential for single fatality. higher than the height of the modelling and propose fixed
pressurisatio largest structure on the facility gas detection (low oxygen) in
n/ (currently 41 m). any areas in which the
emergency operational exposure limit can
shutdown, be exceeded leading to
leading to potential asphyxiation. These
CO2 to the controls should be in addition to

SAFETY
vent stack. personal gas monitors.
(PER)
2. Infrequently visited area 1. Include scenario within RPS Risk
(Where the hazardous event dispersion modelling to assess
could occur). the credibility of injury or
3. Personal gas monitors to asphyxiation to a member of the,
detect low oxygen levels worn public or non Ervia employees.

by operators at all times on the

CPF.

4. Vent stack is located away from|

main equipment.
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HAZID Report - Dublin

Node: 2. Central Processing facility (CPF) - Refrigeration, Liquefaction and Storage.

HAZID Recommendations Remarks
Deviations Consequences CAT Severity Effective Safeguards L RR
HAZID Recommendations Responsibility Remark
2. Abnormal  |1. Release of CO2 to atmosphere leading to 4 (High) 1. Height of the vent stack is 2 - |Medi 4. Once the vent stack heightis |[FEED / EPC
condition of asphyxiation of employees on the CPF (raised currently specified to be 10 m Low um confirmed complete dispersion |Contractor
de platform areas). Potential for single fatality. higher than the height of the modelling and propose fixed
pressurising largest structure on the facility gas detection (low oxygen) in
system in the (currently 41 m). any areas in which the
advance of operational exposure limit can
maintenance, be exceeded leading to
leading to potential asphyxiation. These
CO2 to the controls should be in addition to
vent stack. SAFETY personal gas monitors.
(PER) 2. Maintenance procedures in 1. Include scenario within RPS Risk

place in order to limit personnel dispersion modelling to assess

to safe locations during de the credibility of injury or

pressurisation activities. asphyxiation to a member of the|

3. Personal gas monitors to public or non Ervia employees.

detect low oxygen levels worn

by operators at all times on the

CPF.

4. Vent stack is located away from|
main equipment.
3. Abnormal 1. Release of NH3 to atmosphere leading to toxic 4 (High) 1. Ammonia lighter than air, 1- 1. Include scenario within RPS Risk

condition of exposure to personnel on CPF. Potential for a therefore not likely to disperse [Very| dispersion modelling to assess
over single fatality. to facility level. Low the credibility of injury or
pressurisatio 2. Height of the vent stack is asphyxiation to a member of the,
n/ currently specified to be 10 m public or non Ervia employees.
emergency SAFETY higher than the height of the
shut down, (PER) largest structure on the facility
leading to (currently 41 m).
NH3 to the 3. Personal gas monitors to
vent stack. detect low oxygen levels worn

by operators at all times on the

CPF.
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HAZID Report - Dublin

Node: 2. Central Processing facility (CPF) - Refrigeration, Liquefaction and Storage.

HAZID Recommendations Remarks
Deviations Consequences CAT Severity Effective Safeguards L RR
HAZID Recommendations Responsibility Remark
4. Vent stack is located away from|
main equipment.
5. Fixed gas detection for
Ammonia on the CPF.

4. Abnormal 1. Release of NH3 to atmosphere leading to toxic 4 (High) 1. Ammonia lighter than air, 1- 1. Include scenario within RPS Risk
condition of exposure to personnel on CPF. Potential for a therefore not likely to disperse [Very| dispersion modelling to assess
de single fatality. to facility level. Low the credibility of injury or
pressurising 2. Height of the vent stack is asphyxiation to a member of the|
system in the currently specified to be 10 m public or non Ervia employees.
advance of higher than the height of the
maintenance, largest structure on the facility
leading to (currently 41 m).

NH3 to the 3. Maintenance procedures in
vent stack. SAFETY place in order to limit personnel
(PER) to safe locations during de
pressurisation activities.
4. Personal gas monitors to
detect low oxygen levels worn
by operators at all times on the
CPF.
5. Vent stack is located away from|
main equipment.
6. Fixed gas detection for
Ammonia on the CPF.

7. Discharges to Water 1. Potential leak|1. Potential for environmental impact, due to the 1 (Very 1. Compressors will be packaged 2 -
of lube oil release of a small quantity of lube oil. Minor ~ |[ENV Low) units with appropriate Low
from either environmental rel (sub-MATTE). containment for any leak.
compressor. (2. Occupational health and safety with lube oil

replacement as lube oil is carcinogenic.
Sufficient occupational controls are in place to
mitigate the hazard.
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HAZID Report - Dublin

Node: 2. Central Processing facility (CPF) - Refrigeration, Liquefaction and Storage.

HAZID Recommendations Remarks
Deviations Consequences CAT Severity Effective Safeguards L RR
HAZID Recommendations Responsibility Remark
8. Discharges to Soil . No additional
causes
identified.
9. Location and Layout . Access to 1. The team examined the proposed access
site from routes to the site and within the site. The
roadway. routes / layouts were appropriate to the
required activities / emergency situations.
. Accesson [1. The team examined the proposed access
site routes to the site and within the site. The
routes / layouts were appropriate to the
required activities / emergency situations.
10. Sabotage / Terrorist . Potential 1. Potential attack and interruption to the facility 4 (High) . Cyber security considerations 3 - |Medi|5. During detailed design ensure |[EPC Contractor
Activity cyber-attack. | which could lead to the release of CO2 and or have been included in the pre- Medum security risk assessments are
NH3 (Due to compromising control and or FEED documentation. ium completed, for all control and
safety systems). Potential for fatal injury. SAFETY safety systems. Concern is
(PER) Ref: MDE1234-RPS-01-DX- insufficient counter measures
RP-Z-0013 (Communications & are implemented within the
Control Philosophy - Dublin) design to combat third part
access.
2. Potential attack and interruption to the facility 2 (Low) . Cyber security considerations |3 - [Medi|5. During detailed design ensure |EPC Contractor
which could lead to the release of CO2 and or have been included in the pre- [Med|um security risk assessments are
NH3 (Due to compromising control and or FEED documentation. ium completed, for all control and
safety systems). Potential for a minor ENV safety systems. Concern is

environmental breach.

Ref: MDE1234-RPS-01-DX-
RP-Z-0013 (Communications &

Control Philosophy - Dublin)

insufficient counter measures
are implemented within the
design to combat third part

access.
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HAZID Report - Dublin

Node: 2. Central Processing facility (CPF) - Refrigeration, Liquefaction and Storage.

Deviations

Consequences

CAT

Severity

Effective Safeguards

L

RR

HAZID Recommendations

HAZID Recommendations

Remarks

Remark

w

. Potential attack and interruption to the facility

which could lead to the release of CO2 and or
NH3 (Due to compromising control and or
safety systems). Potential for asset and
business loss and lack of CO2 processed as

per the design intent.

Responsibility

environmenta
| activist
affecting the

site

2. Potential 1.

environmental breach.

access to controls and
hazardous materials (lube oil).
Including company procedures

for named key holders.

Potential attack and interruption to the facility 4 (High) 1. Sites are fenced on all sides. |2 - [Medi 1. The team deemed
which could lead to the release of CO2 and or 2. Secure access onto the site Low jum the risk was
NH3 (Due to compromising control and or (CCTV and Swipe cards). sufficiently low to
safety systems). Potential for fatal injury. 3. Manned site with secure not take any further
SAFETY access to controls and actions for the
(PER) hazardous materials (lube oil). cause. Medium risk
Including company procedures is the resultant
for named key holders. answer due to the
risk matrix
calibration only.
2. Potential attack and interruption to the facility 2 (Low) 1. Sites are fenced on all sides. |2 -
which could lead to the release of CO2 and or 2. Secure access onto the site Low
NH3 (Due to compromising control and or (CCTV and Swipe cards).
safety systems). Potential for a minor ENV 3. Manned site with secure

w

. Potential attack and interruption to the facility

which could lead to the release of CO2 and or
NH3 (Due to compromising control and or
safety systems). Potential for asset and
business loss and lack of CO2 processed as

per the design intent.
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HAZID Report - Dublin

Node: 2. Central Processing facility (CPF) - Refrigeration, Liquefaction and Storage.

HAZID Recommendations Remarks
Deviations Consequences CAT Severity Effective Safeguards L RR
HAZID Recommendations Responsibility Remark
3. Third party |1. Potential attack and interruption to the facility 4 (High) 1. Sites are fenced on all sides. |2 - [Medi 1. The team deemed
attempting to |  which could lead to the release of CO2 and or 2. Secure access onto the site Low jum the risk was
steal assets. NH3 (Due to compromising control and or (CCTV and Swipe cards). sufficiently low to
safety systems). Potential for fatal injury. 3. Manned site with secure not take any further
SAFETY access to controls and actions for the
(PER) hazardous materials (lube oil). cause. Medium risk
Including company procedures is the resultant
for named key holders. answer due to the
risk matrix
calibration only.
2. Potential attack and interruption to the facility 2 (Low) 1. Sites are fenced on all sides. |2 -
which could lead to the release of CO2 and or 2. Secure access onto the site Low
NH3 (Due to compromising control and or (CCTV and Swipe cards).
safety systems). Potential for a minor 3. Manned site with secure
environmental breach. BN access to controls and

hazardous materials (lube oil).
Including company procedures

for named key holders.

w

. Potential attack and interruption to the facility
which could lead to the release of CO2 and or
NH3 (Due to compromising control and or
safety systems). Potential for asset and
business loss and lack of CO2 processed as

per the design intent.

11. Third Party Activities 1. No additional
causes

identified.

12. Helicopter / Aircraft Crash |1. Flight path to |1. Although it is possible that an aircraft could fly

Dublin over the site, sufficient height would be

Airport. observed due to the distance to the airport.

MDE1234-RPS-05-DX-RP-Z-RP0001 | ERVIA CCS Pre-FEED Study | S3 P01 | 06 May 2022
rpsgroup.com



HAZID Report - Dublin

Node: 2. Central Processing facility (CPF) - Refrigeration, Liquefaction and Storage.

HAZID Recommendations Remarks
Deviations Consequences CAT Severity Effective Safeguards
HAZID Recommendations Responsibility Remark
2. Helicopter  |1. Potential for impact with equipment leading to 1. Itis anticipated that aircraft 6. Ensure if it is found to be FEED / EPC
pipeline a release of CO2 and / or NH3. No further warning lights will be installed required, that aircraft warning |Contractor
inspections. analysis conducted due to flying rules and on areas of the highest points lights are installed on the stack.
controls leading to the diversion away from of the site.
industrial areas in the event of emergency
situations.
13. Impact from Seaborne 1. No causes
craft / vessels identified for
this node.
14. Error in Mechanical 1. No adverse |1. The team believe that the design presented at
Design design pre-FEED is adequately addressing material
conditions selection, numbers of equipment components
observed. (including sparing capability). No further
analysis conducted.
15. Preparation for 1. Requirement |1. To be evaluated for equipment inclusion during
Maintenance to maintain. HAZOP study and competency / operational
procedures to be concluded during detailed
design.
16. Provision for operational |1. Requirement |1. To be evaluated for equipment inclusion during
setup to prepare for| HAZOP study and competency / operational
operation. procedures to be concluded during detailed
design.
17. Provision for on-going 1. Requirement |1. To be evaluated for equipment inclusion during
operation to operate HAZOP study and competency / operational
the facility. procedures to be concluded during detailed
design.
18. Process Releases - 1. Trace liquid 1. Potential for lost time injury to operator in the 3 (Medium) |1. Standard PPE, full face 2 - Medi
Unignited NH3 leak. form of blinding. respirators used for breaking |LOW jum
SAFETY activities.
(PER) 2. Mechanical Inspection
program, to maintain the
equipment integrity.
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HAZID Report - Dublin
Node: 2. Central Processing facility (CPF) - Refrigeration, Liquefaction and Storage.

HAZID Recommendations Remarks

CAT RR

Severity

DEET) Consequences Effective Safeguards L

HAZID Recommendations Responsibility Remark

w

. Fixed gas detectors and

audible alarms in the event of
NH3 detection, would alert the

operator not to enter the area.

2. Potential for cold burns in the event of NH3 4 (High) 1. Standard PPE, full face 2 - Medi
release and flashing. Potential for single fatal respirators used for breaking [LOw jum
injury to any person within the area. activities and gloves.
2. Mechanical Inspection
program, to maintain the
equipment integrity.
SAFETY 3. Fixed gas detectors and
(PER) audible alarms in the event of
NH3 detection, would alert the
operator not to enter the area.
4. Emergency De pressurisation
system of NH3 would reduce
the available temperature and
pressures of the leak.
19. Process releases - Ignited 1. No causes
identified.
20. Process releases - toxic  |1. NH3 leak 1. Potential for toxic release, leading to a single 4 (High) 1. Mechanical Inspection 2 - |Medi|7. Review the scenario during the |RPS Risk 1. Itis noted that in
fatality. program, to maintain the Low jum HAZOP study, as part of pre- addition to the
equipment integrity. FEED. engineered
2. Fixed gas detectors and measures which
audible alarms in the event of would detect the
SAFETY
NH3 detection, would alert the NH3 leak (providing
(PER)

operator not to enter the area.

w

. Personal gas monitors to

detect NH3 and low oxygen
levels worn by operators at all

times on the CPF.

visual and audible
indication of the
hazard). NH3 has
been selected

deliberately as the
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HAZID Report - Dublin

Node: 2. Central Processing facility (CPF) - Refrigeration, Liquefaction and Storage.

HAZID Recommendations Remarks
Deviations Consequences CAT Severity Effective Safeguards L RR
HAZID Recommendations Responsibility Remark
4. Personnel anticipated to be in refrigerant as in
the area for less than 25% of addition to the
the time. engineered
measures, the
majority of
personnel would
smell the NH3 in
advance of it being
harmful.
2. Potential for minor environmental impact. (sub- 2 (Low) 1. Mechanical Inspection 2 -
MATTE) ENV program, to maintain the Low
equipment integrity.
2. CO2 leak 1. Potential for asphyxiation to personnel, leading 4 (High) 1. Personal gas monitors to 2 - [Medi
to a single fatality. detect CO2 and low oxygen Low jum

levels is worn by operators at

all times on the CPF.

SAFETY 2. Mechanical Inspection
(PER) program, to maintain the
equipment integrity.
3. Personnel anticipated to be in
the area for less than 25% of
the time.
2. Potential for minor environmental impact. (sub- 2 (Low) 1. Mechanical Inspection 2-
MATTE). ENV program, to maintain the Low
equipment integrity.
21. Flaring 1. No causes
identified.
22. Venting 1. Requirement |1. Potential for formation of solids within the 1. Pressure control implemented
to de pipework and blockages. Inability to as part of de pressure process
pressure depressurize. Reduces the effectiveness of the to limit pressure and avoid solid
CO2 system. | safeguard. formation.
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HAZID Report - Dublin

Node: 2. Central Processing facility (CPF) - Refrigeration, Liquefaction and Storage.

Deviations

Consequences

CAT

Severity

Effective Safeguards

L

HAZID Recommendations Remarks

RR

HAZID Recommendations Remark

23. Draining

. HAZOP will

confirm
whether
drainage is

adequate for

Responsibility

all
equipment.

24. Loss of services . Loss of . Leading to spurious shut down of the site and 2 (Low) 1. Site has a diesel generator with[2 -
power. the system, the boil off gas de pressurises to a 24-hour backup supply to Low

atmosphere.

Worst case scenario is a moderate
environmental release of CO2 & NH3 to
atmosphere. Leading to the requirement for
Ervia to report this to the EPA (Requirement if

operating on a licensed site).

ENV

maintain the emergency power
to the site (air compressors,
lube oil pumps, portable water
pump and essential lighting,

UPS and battery charger).

N

. Vent valves are fitted with air

accumulators which allow
valves to retain last position (all
valves fail open), but still
operate in the event of
increased pressure within the

system.
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HAZID Report - Dublin

Node: 2. Central Processing facility (CPF) - Refrigeration, Liquefaction and Storage.

Deviations

Consequences

CAT

Severity

Effective Safeguards

HAZID Recommendations

HAZID Recommendations

Remarks

Remark

Responsibility

the triple P point. Leading to potential of dry ice

fail closed XV's.

2. Loss of 1. Based on potential implementation of BOG 2 (Low) 1. No safeguards in the current |4 - [Medi |8. During detailed design ensure |EPC Contractor
nitrogen. compressors being of centrifugal, loss of design. High um adequate provision is made in
nitrogen would potentially lead to seal failure order to prevent damage to the
and LOC of CO2. BOG gas compressors in the
event of loss of Nitrogen
Worst case scenario is a moderate (Potentially Nitrogen supplied
environmental release of CO2 to atmosphere. NV compressor seals). Concern is
Leading to the requirement for Ervia to report insufficient information is
this to the EPA (Requirement if operating on a available during the pre-FEED
licensed site). study (compressor design,
critical pressure values etc.), to
enable full evaluation.
3. Loss of 1. All control valves are designed to move to the
instrument failure position. All XV's are fitted with local air
air. accumulators to allow operators to control the
XV's in the event of a decision to shut down
(with the exception of those covered in items 2
&3).
2. Opening of valve (1XV02032A/B) in the event 5 (Very 1. Sphere would be isolated from 2 - [Medi
of air failure, with the potential to drop below High) the de pressuring valve via two Low jum
the triple P point. Leading to potential of dry ice fail closed XV's.
production of solids, leading to pipe blockage. 2. In the event of blockages and
SAFETY
Additionally with the potential to cause damage increasing pressure, relief
to the sphere, leading to the catastrophic A valves are provided and
failure of the sphere. intended to protect against full
blocked outlet case.
Potential for an off-site fatal injury.
3. Opening of valve (1XV02032A/B) in the event 2 (Low) 1. Sphere would be isolated from 2 - |LOW
of air failure, with the potential to drop below |ENV the de pressuring valve via two [LOW
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HAZID Report - Dublin

Node: 2. Central Processing facility (CPF) - Refrigeration, Liquefaction and Storage.

5 HAZID Recommendations Remarks
Deviations Consequences CAT Severity Effective Safeguards L RR
HAZID Recommendations Responsibility Remark
production of solids, leading to potential pipe 2. In the event of blockages and
blockage. Additionally with the potential to increasing pressure, relief
cause damage to the sphere, leading to the valves are provided and
catastrophic failure of the sphere. intended to protect against full

blocked outlet case.
Moderate environmental release to
atmosphere. Leading to the requirement for
Ervia to report this to the EPA (Requirement if

operating on a licensed site).

4. Loss of 1. Potential for loss of available water for eye
potable washes and safety showers. No significant
water. consequences identified for this scenario.

2. Loss of supply water to the fire water tank.
Limits capability of firefighting to two hours.
Within this period local emergency services are|
expected to be on site, with the response time
expected to be within the two-hour period.

5. Loss of 1. Loss of diesel backup generator and prolonged 2 (Low) 9. Include within the utility Ravinder
diesel (Either| power outage, leading to potential philosophy documents Khattar
failure to top environmental impact as defined in loss of (MDE1234-RPS-01-DX-RP-Z-
up once used| power (Cause 1). 0003), specification of the
or leak from requirement to include provision,
local storage of low alarm provided to the
tank or operators in the event of low

ENV

Degradation diesel level in either diesel

of diesel due tanks (fire water pumps and

to lack of back up generation). Concern is|

use). insufficient diesel available in
the event that the equipment is
required to run and escalation
on undesirable occurrences.
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HAZID Report - Dublin

Node: 2. Central Processing facility (CPF) - Refrigeration, Liquefaction and Storage.

HAZID Recommendations Remarks

Deviations Consequences CAT Severity Effective Safeguards

HAZID Recommendations Responsibility Remark

10. During detailed design ensure |EPC Contractor
adequate controls are
implemented / defined for the
management of diesel within
the storage tanks to prevent
the degradation and inability to
run diesel equipment when
required. Concern is expected
low usage of the diesel could
lead to decomposition if left
store for more than 12

months.

2. Loss of diesel supply to the fire water pumps
therefore compromising safeguard in the event

of a fire.

6. Data 1. The current available documentation does not
communicati specifically address actions upon
ons communication loss. Therefore, during the
interruption. controls system design on the later stages of
the project, the consequences of the proposed
design need to be fully evaluated in order to
meet the safe operation and supply

requirements of Ervia.

25. Non Process Fires 1. No causes
identified in
this node, as
site is

controlled.

26. Smoke Ingress 1. No causes

identified in

this node.
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HAZID Report - Dublin

Node: 2. Central Processing facility (CPF) - Refrigeration, Liquefaction and Storage.

HAZID Recommendations Remarks

Deviations Consequences CAT Severity Effective Safeguards

HAZID Recommendations Responsibility Remark
27. Gas Ingress 1. Intake from a|1. Potential for air coolers to be affected in the
gas leak from| form of reduced efficiency. Potential for
GNI facility or| operational upset only. No further analysis

surrounding conducted.

gas turbines /|2. Potential for gas intake into the air conditioning 1 (Very 1. No current safeguards within 2 - 21. During detailed design of EPC Contractor
AGl's. system of the control room. Potential to cause Low) the design. Low control room ensure adequate
a minor injury to personnel. controls are implemented to
mitigate the risk of gas intake
via the air conditioning system
SAFETY / vents / openings. Concern is
(PER) insufficient information is
available during the pre-FEED
study (ventilation system
design), to enable full
evaluation.
28. Stacking and storage 1. No causes
identified in
this node.
Storage will

be at ground

level and
isolated in
cages.

29. Disease hazards 1. Potential for |1. Control room design parameters within existing
pandemic guidance allows adequate provision from a
situation physical dimension perspective to allow

affecting site sufficient distance between operators as per

personnel. government guidelines. No further analysis

conducted.
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HAZID Report - Dublin

Node: 2. Central Processing facility (CPF) - Refrigeration, Liquefaction and Storage.

Deviations

Consequences

CAT

Severity

Effective Safeguards

L

RR

HAZID Recommendations

HAZID Recommendations

Remarks

Remark

. Potential for

Weil's
disease due
to site
proximity to

water.

1.

Sufficient occupational controls are in place

within Ervia to manage the risk from this cause

No further analysis conducted.

Responsibility

. Contaminate

d water from
flooding
leading to
potential for
sewage born

di

1.

Sufficient occupational controls are in place

within Ervia to manage the risk from this cause

No further analysis conducted.

. Potential for

algae growth
in potable

water tanks.

1

. Potential for a fatal injury due to exposure to

bacteria / pathogens within the algae.

SAFETY
(PER)

4 (High)

1. Design intent is to minimise the

size of tanks to requirements.

3 -
Med

ium

Medi
um

11. During detailed design ensure
that potable and fire water
tanks are adequately sized for
the duty and minimising risk of
stagnation leading to build up
of algae and legionella. This
may include additional
controls (UV treatment,
chlorination program etc).
Concern is spread of disease

and potential for fatal injury.

EPC Contractor
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HAZID Report - Dublin

Node: 2. Central Processing facility (CPF) - Refrigeration, Liquefaction and Storage.

Deviations

Consequences

CAT

Severity

Effective Safeguards

HAZID Recommendations

Remarks

HAZID Recommendations

Responsibility

Remark

5. Potential for |1. Potential for a fatal injury due to legionella 4 (High) 1. Design intent is to minimise the|3 - [Medi |11. During detailed design ensure |[EPC Contractor
legionella disease. size of tanks to requirements. Medum that potable and fire water
outbreak due ium tanks are adequately sized for
to stagnant the duty and minimising risk of
water in stagnation leading to build up
SAFETY
potable water| of algae and legionella. This
(PER)
tanks. may include additional
controls (UV treatment,
chlorination program etc.).
Concern is spread of disease
and potential for fatal injury.
30. Physical 1. Potential for |1. Harm to personnel due to impact on hearing. 2 (Low) 1. Acoustic insulation will be 2- 1. On site gas
noise Long term exposure to noise that is harmful to provided if anticipated noise Low detection provides
generation health. levels go above allowable audible and visual
from thresholds. identification in
SAFETY
compressors. 2. Noise survey conducted and order that utilisation
PER) appropriate hearing protection of hearing protection
controls implemented. does not invalidate
safeguards i.e. gas
alarms.
2. Work at 1. Potential for a fatal injury due to fall from 4 (High) 1. Area at height where work is 2 - [Medi
height height. anticipated has provision for  [LOW um
engineered platforms with
appropriate handrails and toe
SAFETY plates.
(PER) 2. Non routine activities would be

supported by appropriate
temporary access eg.
scaffolding, mobile elevated

working platform etc.

3. Lone working

1. Occupational controls exist to support lone

working. No further analysis conducted.
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HAZID Report - Dublin

Node: 2. Central Processing facility (CPF) - Refrigeration, Liquefaction and Storage.

5 HAZID Recommendations Remarks
Deviations Consequences CAT Severity Effective Safeguards
HAZID Recommendations Responsibility Remark
31. Temperature 1. No additional
causes
identified in
this node.
32. Atmospheres 1. Potential for |1. Potential for confined space in the area of the 4 (High) 1. Intended design includes 2 - |Medi |12. During detailed design ensure |[EPC Contractor
confined compressors and fatal injury due to lack of inherent safety to provide Low jum that there is adequate
spaced oxygen levels. adequate ventilation within the ventilation within the
SAFETY
working in shelter rather than an enclosed compressor shelter to mitigate
(PER)
the building. the risk of confined space
compressor working and potential
shelter. asphyxiation to personnel.
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HAZID Report - Dublin

Node: 3. Ship Loading

Deviations

Causes

Consequences

CAT

Severity

Effective Safeguards

HAZID Recommendations

HAZID Recommendations

Remarks

Responsibil
Remark

1. Extreme Weather

1. Storms / High
Winds above

100 mph.

1. Potential for damage to equipment and the
vessel to be displaced. Potential shrapnel
impact to people within the vicinity. Leading to

fatal injury to operator or non Ervia employees.

SAFETY
(PER)

5 (Very
High)

. In storm conditions vessel

would not be permitted to moor

on the jetty.

2
Low

. Loading arms fitted with

breakaway couplings which

seal upon disconnection.

. Restricted access to the jetty

and vessel deck during storm

conditions.

Medi
um

. Include scenario within

dispersion modelling to assess
the credibility of injury or
asphyxiation to a member of the

public or non Ervia employees.

[13%
RPS Risk

N

. Potential for equipment to be displaced
(including mooring line failure and vessel
drifting). Potential for release of liquid CO2 with
large dispersion upon vaporising. Leading to
asphyxiation to operator or non Ervia

employees.

SAFETY
(PER)

5 (Very
High)

. In storm conditions vessel

would not be permitted to moor

on the jetty.

2 -

Low

. Loading arms fitted with

breakaway couplings which

seal upon disconnection.

. Operator has the ability from

the jetty control room to stop
loading and close the XV's. (via

ESD system)

. Restricted access to the jetty

and vessel deck during storm

conditions.

. Personnel at harm are away

from the shore therefore, in the
storm large dilution will

disperse the gas.

Medi

um

. Include scenario within

dispersion modelling to assess
the credibility of injury or
asphyxiation to a member of the

public or non Ervia employees.

RPS Risk

3. Potential for equipment to be displaced.
Potential for release of liquid CO2 with large

dispersion upon vaporising. Leading to minor

ENV

2 (Low)

. Loading arms fitted with

breakaway couplings which

seal upon disconnection.

2 -

Low

Low
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HAZID Report - Dublin

Node: 3. Ship Loading

HAZID Recommendations

Remarks

Deviations Consequences CAT | Severity Effective Safeguards L RR Responsibil
HAZID Recommendations ity Remark
environmental release to a Special Area of 2. In storm conditions vessel
Conservation (SAC). would not be permitted to moor
on the jetty.
2. Storms 1. Potential for rain being passed into the jetty
prolonged control room leading to potential for electrical
heavy circuit trip and delay to loading. No further
rainfall. consequence identified.
2. Reduced visibility and potential slippery 2 (Low) 1. Dedicated walkway with 2 -
surface on the jetty. Potential for minor injuries.|SAFETY suitable surface and markings |LOwW
(PER) to aid visibility and minimise
slippage.
3. Potential for operators to rush activities when 4 (High) 1. Weather forecast would be 2 - |Medi
connecting / disconnecting to the vessel. reviewed if short duration Low jum
Potential for fatal injury due to release of CO2 rainfall delay to activity may
or falling into the sea. occur. In the event activity must
take place then additional
controls will be implemented to
SAFETY maintain safe activity.
(PER) 2. Ship loading PPE - suitable
PPE for weather (rain) and life
vest.
3. Operators will be trained and
assessed as competent for
connecting and disconnecting
activities.
3. Blizzards 1. Potential for fatal injury to personnel due to 4 (High) 1. Risk assessment will be putin |1 -
reduced visibility. SAFETY place covering this scenario, in [Very
(PER) order to enable continued safe |Low
operation.
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HAZID Report - Dublin

Node: 3. Ship Loading

HAZID Recommendations Remarks

Deviations Consequences CAT | Severity Effective Safeguards L RR Responsibil
HAZID Recommendations Remark
[13%

N

. In blizzard conditions vessel
would not be permitted to moor

on the jetty.

w

. Loading arms fitted with
breakaway couplings which

seal upon disconnection.

=

. Restricted access to the jetty
and vessel deck during blizzard

conditions.

[$]

. Ship loading PPE - suitable

PPE for weather (rain) and life

vest.
4. Sea mist 1. See Heavy Rainfall for additional evaluation of
this cause.

5. Seaswells |1. Potential for increased movement of the vessel 4 (High) 1. Loading arms constructed with |2 - |Medi
leading to in relation to the jetty, leading to potential to swivel joints to allow for some |[LOW [um
Flooding disconnect the loading line. Leading to a movement during sea

release of CO2, potential for asphyxiation to movement.
personnel. 2. Loading arms fitted with
breakaway couplings which
SAFETY seal upon disconnection.
(PER) 3. If vessel is not alongside then
delay to mooring likely. If
already alongside then review
would be conducted as to
whether to continue operations.
4. Restricted personnel to
operational area.
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[3)]

. Area of CO2 release approx

100 - 150 m from shore and

natural dispersion of CO2

[13%

rel would occur.

2. Potential for the gangway connection to be lost 4 (High) 1. Gantry connected at both ends |2 - |Medi
between the vessel and the jetty. Potential for (in such a way to allow Low [um
personnel falling into the sea, if on the gantry compensation for sea

SAFETY
at the time of movement, leading to a fatal movement).
(PER)
injury 2. During excessive sea
movement gantry will be
withdrawn onto the vessel.

6. Tidal Wave |[1. Potential for increased movement of the vessel 5 (Very 1. Loading arms fitted with 1- |Medi
in relation to the jetty, leading to potential to High) breakaway couplings which Veryjum
disconnect the loading line. Leading to a seal upon disconnection. Low
release of CO2, potential for asphyxiation to 2. If vessel is not alongside then
personnel. Leading to multiple fatalities delay to mooring likely. If
(consequence based on combination of a tidal already alongside then review
wave and release of CO2). would be conducted as to

whether to continue operations.
SAFETY
3. Restricted personnel to
(PER)

operational area.

>

Area of CO2 release approx
100 - 150 m from shore and
natural dispersion of CO2

r would occur.

[$]

. Tidal wave weather warning

would initiate evacuation of

jetty.
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2. Potential for the gangway connection to be lost 4 (High) 1. Gantry connected at both ends |1 - [LOW:
between the vessel and the jetty. Potential for (in such a way to allow Very
personnel falling into the sea, if on the gantry compensation for sea Low
at the time of movement, leading to a fatal movement).
injury. SAFETY 2. During excessive sea
(PER) movement gantry will be
withdrawn onto the vessel.
3. Tidal wave weather warning
would initiate evacuation of
jetty / disconnection of vessel.
3. Adjacent vessels being blown / forced onto / 5 (Very 1. Jetty would be unoccupied ifa |1 - |Medi
through the jetty. Potential for large release of High) vessel is not alongside. Veryjum
liquid CO2, potentially leading to multiple I Low
(PER)
fatalities if personnel are on the jetty at the
time.
. Extreme 1. Potential dehydration / sunburn to employees,
Temperature | required to access equipment for manual
s (Hot). operations. Leading to an occupational health
Above 30 risk. Appropriate measures will be put in place
degC. to mitigate this by the operating company.
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Remarks

Remark

2. Potential for overheating of equipment within
the jetty control room. Leading to spurious trip
and / or equipment damage. Operational upset

only.

. During switch room / Instrument|FEED / EPC

room / CPF & Jetty Control Contractor
rooms design ensure sufficient
inclusion is made for heating /
cooling in order to maintain
correct operational
temperatures for the equipment
housed within them. Concern is
incorrect temperature could
lead to equipment failure and
spurious trips and prolonged

outages of the facility.

w

. Increased boil off gas generation in the vapour
return line. Gas volumes within the capability of]

the systems. No consequences identified.

8. Heatwave, a |1. Potential dehydration / sunburn to employees,
prolonged required to access equipment for manual
period where | operations. Leading to an occupational health

the risk. Appropriate measures will be put in place

temperature to mitigate this by the operating company.
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is above 25
degC for
more than 10

days.

2.

Potential for overheating of equipment within
the jetty control room. Leading to spurious trip
and / or equipment damage. Operational upset

only.

]

During switch room / Instrument
room / CPF & Jetty Control
rooms design ensure sufficient
inclusion is made for heating /
cooling in order to maintain
correct operational
temperatures for the equipment
housed within them. Concern is
incorrect temperature could
lead to equipment failure and
spurious trips and prolonged

outages of the facility.

[13%
FEED / EPC

Contractor

w

. Increased boil off gas generation in the vapour

return line. Gas volumes within the capability of]

the systems. No consequences identified.

. Extreme 1. No consequences identified as operational
Temperature | temperatures are below reduced ambient
s (Cold). temperature.

Below -10
degC.

2. Lightning . Potential 1. Potential for damage to electrical equipment. 3 (Medium) |1. Lightning would naturally 2 - Medi (3. During detailed design ensure |[FEED / EPC
lightning Shut down of facility and requirement to propagate to higher structures |LOW [um sufficient consideration is taken |Contractor
strike. replace components in order to restart SAFETY (jetty is close to CPF). for lightning protection. Concern

operation. In the event of personnel within the |(PER) 2. Jetty earthed via the steel work is in the event of a lightning
switch room / instrument room, there is a to the sea. strike there is a potential for lost
potential for a lost time injury. time / fatal injury.
2. Potential for shock on metal access platforms / [SAFETY (3 (Medium) |1. Jetty earthed via the steel work |2 - |Medi (3. During detailed design ensure |FEED / EPC
handrails. Potential for a lost time injury. (PER) to the sea. Low lum sufficient consideration is taken |Contractor
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2. Lightning would naturally for lightning protection. Concern
propagate to higher structures is in the event of a lightning
(jetty is close to CPF). strike there is a potential for lost

time / fatal injury.

3. Seismic Activity 1. No Seismic
activity
experience
within the site

location.

4. Erosion and Corrosion 1. No
anticipated
erosion
identified
during the
pre-FEED

stage of the

project.

2. Potential to |1. Potential for sufficient corrosion and loss of 5 (Very 1. Inherent safe design of the jetty|2 - |Medi
corrosion to support to the jetty structure and loss of High) supports with sufficient Low jum
jetty support containment of CO2. Potential of fatal injury. corrosion allowances for 50
legs. years operation within the

location (considering local tidal
conditions). Ref: MDE1234-
SAFETY RPS-01-DX-RP-Z-0008_Marine
(PER) Design Philosophy - Dublin.

2. Jetty fitted with cathodic
protection to reduce corrosion

rates.

3. Mechanical integrity inspection

regime will confirm the

condition at periodic intervals.
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[13%
2. Potential for sufficient corrosion and loss of 2 (Low) 1. Mechanical integrity inspection |2 -
support to the jetty structure and loss of regime will confirm the Low
containment of CO2. Potential of minor condition at periodic intervals.
environmental effect to a Special Area of 2. Jetty fitted with cathodic
Conservation (SAC). protection to reduce corrosion
rates.
ENV
3. Inherent safe design of the jetty

supports with sufficient
corrosion allowances for 50
years operation within the
location (considering local tidal

conditions).

5. Subsidence 1. No
anticipated
subsidence
identified
during the
pre-FEED
stage of the

project.

6. Discharges to Air 1. No additional
causes
identified
within this

node.
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L

Leading to a potential minor environmental

impact (sub-MATTE) to a Special Area of

Conservation (SAC).

N

. Pipework movement is

controlled within the restrictions

of the pipe track.

7. Discharges to Water 1. Potential for |1. Potential for very minor (small volume) 1 (Very 1. Preventative maintenance on |2 -
release of environmental impact (sub-MATTE) to a Low) the loading arm arrangement to |LOW
hydraulic oil Special Area of Conservation (SAC). maintain good condition of the
to the sea equipment (requirements will

ENV
(from loading be defined by packaged
arm vendor).
arrangement)

8. Discharges to Soil 1. Potential 1. Loss of forward flow and delay to loading. No
deadhead LOC expected as pipework is fully rated for
P-1201 A/B). | shut in pressure. No further analysis

conducted.

2. Loss of cool down line circulation. Reduced
efficiency within the spheres leading to
increased boil off gas generation. Increased
reprocessing of CO2 vapour through the CPF.
No further analysis conducted.

2. Potential for |1. Potential to cause damage to the insulation of 4 (High) 1. Inherent safe design, 1-
movement of | the pipework. Potential for LOC of liquid CO2 expansion loops included Very
pipeline off to the ground and associated vaporisation. within the pipework. Low

SAFETY
the pipe Leading to a potential fatality. 2. Pipework movement is
supports. = controlled within the restrictions
of the pipe track.
3. Low occupancy of the area.

2. Potential to cause damage to the insulation of 2 (Low) 1. Inherent safe design, 1-
the pipework. Potential for LOC of liquid CO2 expansion loops included Very
to the ground and associated vaporisation. - within the pipework. Low
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9. Location and Layout

1. Jetty installed

1.

Potential risk of vessels grounding in the event

[13%

=

. Distance from shore

from the that the distance is too short. No derived from
shore for consequences identified within current design. discussions with the
approx 280 Port of Dublin
m. authorities.
2. Potential obstruction to other traffic within the
harbour. Potential impact with the jetty from
other vessels. Engagement with port authority
yet to be conducted to confirm location in
relation to other vessel movements. No further
analysis conducted during HAZID study as
engagement is scheduled in advance of
confirmation of jetty location.
2. Pipeline 1. Pipeline route through industrial area on pipe 5 (Very 1. Increase pipeline wall thickness 2 - Medi
route from track. Potential impact from onsite vehicles and High) will be provided due to the Low [um
CPF to jetty. loss of liquid CO2, leading to a fatality to a non pipeline being within a non
ERVIA employee. ERVIA location.
SAFETY 2. Pipeline will be installed on a
(PER) dedicated pipe track behind an
ARMCO protection.
3. Low vehicle activity on pipe
route (located in a production
area).
2. Pipeline route through industrial area on pipe 2 (Low) 1. Low vehicle activity on pipe 2 -
track. Potential impact from onsite vehicles and route (located in a production Low
loss of liquid CO2, leading to environmental ENV area).

impact.

N

. Pipeline will be installed on a

dedicated pipe track behind an
ARMCO protection.
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w

. Increase pipeline wall thickness

will be provided due to the
pipeline being within a non

ERVIA location.

[13%

3. Location of
jetty control

room.

1.

Jetty control room location is not yet indicated
on the layout drawings therefore, adequate
assessment of the layout cannot be conducted.

Action taken to review.

15.

Confirm proposed location for
the jetty control room. Once
confirmed review the suitability|
of the location in order to
maintain safe operation and
maintenance of the jetty
operations. Concern may be
inappropriate location leading
to increased safety /
environmental hazards when
operating and maintaining the

jetty equipment.

RPS Dublin

4. Access
requirements
to maintain
the loading

arms.

1.

Adequate space provision has been provided
within the proposed designs to enable a 25
tonne crane to access and manoeuvre close to
the loading arms. No further analysis

conducted.

5. Vehicle
access
requirements

to jetty.

1

. Roadway 6m wide to allow adequate room for

vehicles. Multiple passing points provided in
the event that two vehicles need to pass one

another. No further analysis conducted.

6. Roadway
access to

jetty.

1.

Current location does not include provision of
road to access the jetty. Action taken to

resolve issue.

. Review suitable vehicle

access from the quay side
onto the jetty. Concern is
current design does not

include provision for roadway.

RPS Dublin
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10. Sabotage / Terrorist 1. Potential 1. Potential attack and interruption to the facility 4 (High) 1. Jetty access is fenced. 2 - |Medi 1. The team deemed
Activity environmenta| which could lead to the release of CO2 (Due to 2. Secure access onto the jetty  [Low {um the risk was
| activist compromising control and or safety systems). (CCTV and access control). sufficiently low to
affecting the Potential for fatal injury. 3. Manned site when in operation not take any further
jetty. SAFETY (jetty control room). actions for the
(PER) cause. Medium risk
is the resultant
answer due to the
risk matrix
calibration only.
2. Potential attack and interruption to the facility 2 (Low) 1. Manned site when in operation |2 - |LOW
which could lead to the release of CO2 a (Due (jetty control room). Low
to compromising control and or safety 2. Secure access onto the jetty
systems). Potential for a minor environmental = (CCTV and access control).
breach (sub-MATTE) to a Special Area of 3. Jetty access is fenced.
Conservation.
3. Potential attack and interruption to the facility
which could lead to the release of CO2 (Due to
compromising control and or safety systems).
Potential for asset and business loss and lack
of CO2 processed as per the design intent.
2. Third party 1. Potential attack and interruption to the facility 4 (High) 1. Manned site when in operation |2 - |Medi 1. The team deemed
attempting to |  which could lead to the release of CO2 (Due to |SAFETY (jetty control room). Low [um the risk was
steal assets. compromising control and or safety systems). |(PER) 2. Secure access onto the jetty sufficiently low to
Potential for fatal injury. (CCTV and access control). not take any further
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[13%

3. Jetty access is fenced. actions for the
cause. Medium risk
is the resultant
answer due to the

risk matrix

calibration only.

N

. Potential attack and interruption to the facility 2 (Low) 1. Jetty access is fenced. 2 -

which could lead to the release of CO2 and or 2. Secure access onto the jetty ~ |LOW

NH3 (Due to compromising control and or ENV (CCTV and access control).

safety systems). Potential for a minor 3. Manned site when in operation

environmental breach. (jetty control room).

w

. Potential attack and interruption to the facility
which could lead to the release of CO2 and or
NH3 (Due to compromising control and or
safety systems). Potential for asset and
business loss and lack of CO2 processed as

per the design intent.

11. Third Party Activities 1. Pleasure 1. Potential for additional liaison between the
craft within vessel and port authorities to navigate to and
Dublin from the jetty. Suitable arrangements will be in
harbour. place once port authority discussions have
been concluded. Arrangements may include
use of a pilot due to frequent port access by
multiple vessels. No further analysis

conducted.

12. Helicopter / Aircraft Crash |1. See node 2.
No additional

causes

identified.

MDE1234-RPS-05-DX-RP-Z-RP0001 | ERVIA CCS Pre-FEED Study | S3 P01 | 06 May 2022
rpsgroup.com



HAZID Report - Dublin

Node: 3. Ship Loading

HAZID Recommendations Remarks
Deviations Consequences CAT | Severity Effective Safeguards L RR Responsibil
HAZID Recommendations ity Remark
13. Impact from Seaborne . No additional
craft / vessels causes
identified
within this
node.
14. Error in Mechanical . No adverse |1. The team believe that the design presented at
Design design pre-FEED is adequately addressing material
conditions selection, numbers of equipment components
observed. (including sparing capability). No further

analysis conducted.

15. Preparation for

Maintenance

. Requirement

to maintain.

1

. To be evaluated for equipment inclusion during

HAZOP study and competency / operational
procedures to be concluded during detailed

design.

16. Provision for operational

setup

. Requirement

to operate

the facility.

1.

To be evaluated for equipment inclusion during
HAZOP study and competency / operational
procedures to be concluded during detailed

design.

17. Provision for on-going

operation

. Requirement

to operate

the facility.

1

. To be evaluated for equipment inclusion during

HAZOP study and competency / operational
procedures to be concluded during detailed

design.

. Activation of

emergency
shut down

system.

1.

Potential to surge the line. Due to current
project stage, it is unknown whether surging is
possible with the proposed equipment. Further
analysis will be conducted during detailed
design when all component details are fully
known. No action taken as part of normal

project program during detailed design phase.
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3. Requirement [1. Potential for personnel to become 4 (High) 1. Fixed lighting on jetty (low- 2 - |Medi|17. Include within jetty design RPS Dublin
to work on disorientated and fall from the jetty into the level). Possible floodlighting in |Low {um adequate provision for raising
the jetty at port. Potential for a fatal injury. work areas. alarms and recovering
night. 2. PPE required for workers on personnel from the water in
jetty - High-visibility clothing the event of man overboard
and lifejacket. situation. Concern is due to
SAFETY
3. Dedicated walkway with the length of the jetty, other
pas handrails on water side (for personnel on the jetty/vessel
access locations) may not observe a person in
4. Safety rings deployed at the water, in addition once
strategic points along jetty observed no current access
provision is available to
recover the person.
4. Requirement |1. Potential for personnel to fall from the jetty into 4 (High) 1. PPE required for workers on |2 - |Medi|17. Include within jetty design RPS Dublin
to work on the port. Potential for a fatal injury. jetty - High-visibility clothing Low jum adequate provision for raising
the jetty at and lifejacket. alarms and recovering
day. 2. Dedicated walkway with personnel from the water in
handrails on water side (for the event of man overboard
access locations) situation. Concern is due to
SAFETY
(PER) 3. Safety rings deployed at the length of the jetty, other

strategic points along jetty

personnel on the jetty/vessel
may not observe a person in
the water, in addition once
observed no current access
provision is available to

recover the person.
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[13%

5. Vessel 1. At this stage of the project early indication has

requirements | been provided that hybrid-vessels may be

for battery utilised which require battery charging facilities.

charging. Sufficient space is available to allow electrical
supply on the jetty for charging capability.
Once the requirement is fully understood then
detailed analysis should be undertaken on the
effects of such an installation including
consequences during extreme weather cases
and occupational H&S risk (trip hazards /

electric shock) taken earlier in the node.

6. Potential 1. At this stage of the project, it is not known
sediment whether this phenomenon will affect the jetty.
build up Standard practice is for depth to be monitored
around the and issues reported to the harbour master and
jetty appropriate actions put in place. No further
supports. analysis conducted.
7. Requirement [1. No access to welfare facilities whilst in the 18. Due to the jetty length RPS Dublin
s to spend control room. consideration should be given
shift in jetty in the control room design for
control room. welfare facilities for

operational personnel.
Concern is lack of facilities
may lead to prolonged periods
of operator absence from

monitoring the loading

operations.

MDE1234-RPS-05-DX-RP-Z-RP0001 | ERVIA CCS Pre-FEED Study | S3 P01 | 06 May 2022
rpsgroup.com



HAZID Report - Dublin

Node: 3. Ship Loading

HAZID Recommendations Remarks
Deviations Consequences CAT | Severity Effective Safeguards L RR Responsibil
HAZID Recommendations ity Remark
18. Process Releases - 1. No additional
Unignited causes

identified
within this
node.

19. Process releases - Ignited [1. No causes
identified
within this

node.

20. Process releases - toxic 1. No additional
causes
identified
within this

node.

21. Flaring 1. No causes
identified
within this

node.

22. Venting 1. No causes
identified
within this

node.

23. Draining 1. No causes
identified
within this

node.
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[13%

24. Loss of services 1. Loss of 1. Potential to cause delayed loading operations.
power. No significant consequences identified. No
further analysis conducted.
Note: UPS supplied for 1 hour power duration
during this period loading can continue while
attempting to re-establish power.
2. Loss of 1. Potential to cause delayed loading operations.
control / No significant consequences identified. No

communicati further analysis conducted.
ons.
Note: Repeat communication to CPF would be
lost however, jetty control room can run-in
stand-alone mode. Therefore, loading can

continue.

=

3. Loss of fire . Loss of safeguard in the event of an

water. emergency situation. No further analysis
conducted.

4. Loss of 1. Loss of pressure and flow control for loading 1. This will be further
instrument operations due to effects of the control at the discussed once
air. sphere end. No further analysis conducted in updated P&IDs are

the HAZID study. made available for

the HAZOP study.

N

. In the event of instrument air only being lost on
the jetty. Loading XVs would close. No

consequence anticipated as full system is

designed for pump shutting pressure.
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3. XVs on the loading system would all fail to the
closed position, pump minimum flow control
valve would fail open therefore, pump would
just re circulate around the sphere. No

significant consequences. No further analysis

[13%

conducted.
5. Loss of 1. Potential for delay to maintenance due to the
Nitrogen inability to purge the loading arms. Leading to
work delays only. No further analysis
conducted.
25. Non Process Fires 1. Fire onboard [1. Potential for fire damage to jetty and 4 (High) 1. Provision is made for fire water |2 -  |Medi
berth vessel. | equipment, leading to a potential for a fatal supply (Hydrants) at the end of |Low [um
injury to personnel. the jetty.
2. Emergency plan in place for
SAFETY fire appliance / attendance
(PER) (adequate loading and space is
available on the jetty for
access).
3. Vessels own onboard
firefighting system.
26. Smoke Ingress 1. No additional
causes
identified
within this
node.
27. Gas Ingress SAFETY (3 (Medium) |1. Risk only apparent during still Medi [19. Include within the jetty design |RPS Dublin
(PER) wind days with low dispersion. um the provision for vessel power
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[13%

and the fire

water mains

supply.

(PER)

1. Vessel 1. Potential for harm to health of personnel. 2. Operators are located within a 3 - connection for cold ironing in
exhaust Potential for lost time injury due to exposure to control room for the majority of Med order to allow for the vessel to
fumes. vessel exhaust fumes. the time on the jetty. ium not need to run the engines

during loading operations.
Concern is effect on the health
of operators located on the
jetty for the loading operations
(10 hr loads).
28. Stacking and storage 1. No causes
identified
within this
node.
29. Disease hazards 1. Potential for |1. Sufficient occupational controls are in place
Weil's within Ervia to manage the risk from this cause.
disease due No further analysis conducted.
to site
proximity to
water.

2. Potential for |1. Potential for a fatal injury due to legionella 4 (High) 1. No current safeguards within |4 - 20. During detailed design ensure [EPC
legionella disease. the current design. High that fire water mains Contractor
outbreak due adequately addressed controls
to stagnant required, to prevent build-up of]
water in legionella. This may include
potable water additional controls (UV

SAFETY

treatment, chlorination
program etc.). Concern is
spread of disease and
potential for fatal injury when
fire water is required to be

used.
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[13%
3. Potential for [1. Potential for a fatal injury due to legionella 4 (High) 1. Design intent is to minimise the |3 - |Medi|11. During detailed design ensure [EPC
legionella disease. size of tanks to requirements. Med|um that potable and fire water Contractor
outbreak due ium tanks are adequately sized for
to stagnant the duty and minimising risk of
water in stagnation leading to build up
SAFETY
potable water of algae and legionella. This
(PER)
in the welfare may include additional
facilities. controls (UV treatment,

chlorination program etc.).
Concern is spread of disease

and potential for fatal injury.

30. Physical 1. No additional
causes
identified
within this

node.

=

31. Temperature . No additional
causes
identified
within this

node.

=

32. Atmospheres . Exposed 1. Control room provided at the end of the jetty to
location, with | allow for respite from weather conditions in
potential for between operational activities. It is anticipated
cold wet that more robust PPE will be provided for the

weather. jetty operators to combat adverse weather

conditions. No further analysis conducted.
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