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Theme Knowledge Statement Technical Roles Higher Technical Roles Professional Roles
Carbon Capture Understand the role of CCS
Industry in achieving UK net-zero
UK Net-zero fargets, its integration with
targets, iqdu;TriaI industrial decarbonisation v v v .vilvivivivi.vivivsivslv v sy
decarbonisation, pathways, and relevant UK
and legal legislation, including the
framewarks Energy Act and Net Zero

strategu.
Carbon Capture Understand the complete
Industry CCS value chain from
CCS value chain capfure to storage,
and system including key process steps
overview (capture, compression, 2 I A A A A B B A A I I I I B B B B B B

fransport, and geological

injection) and how these

are integrated within

industrial clusters.
Carbon Capture Understand the operational
Industry interfaces between the
EPC & system emitter and the Carbon
integration Capture and Storage

Operator, including contraol v v v v v v v v v v v v v v v v v v v v v v

system integration,

dynamic operation,

boundary management,

and coordinated outages.
Carbon Capture Understand how CCS
Industry applies across key sectors
Sectoral (power, cement, steel,
applications and hydrogen, and waste to I A A A A B A B I N I B B A B B A I I B 4
integration energy) and contributes o

both emission reduction

and carbaon remaval.



Theme

Knowledge Statement

Technical Roles

Higher Technical Roles

Professional Roles

Carbon Capture
Industry
Decarbonisation
alternative &
technology
choices

Understand sectoral
decarbonisation routes
and how CCS is selected
based on criteria such
as footprint, energy
use, utilities availability,
CO2 transport access,
and integration with the
emifter.

Carbon Capture
Industry

CCS clusters
and regional
development

Understand the UK

CCS cluster approach
(e.g. HyNet, East Coast,
Acarn), their geographic
distribution, and the
economic, employment,
and levelling-up benefits
associated with regional
deployment.

Carbon Capture
Industry

Supply chain and
infrastructure
requirements

Understand the
infrastructure and supply
chain requirements for
CCS, including pipeline
netwarks, fabrication,
offshore platforms, and

storage site development.

| /|7
v |/ |/
v |V |/

Carbon Capture
Industry
Supply chain
lead times

and domestic
capability

Understand major CCS
equipment, typical

lead times, national
manufacturing capability

and import dependencies.




Theme

Knowledge Statement

Technical Roles

Carbon Capture
Industry
Connections with
other low-carbon
technologies

Understand how CCS
interfaces with hydrogen
production, BECCS, and
DAC technologies to farm
part of an integrated net-
zero system.

10

Carbon Capture
Industry
Stakehalders
and governance
structures

Understand the rales of
key organisations (e.g.
NSTA, HSE, CCSA, DESNZ,
EA, SEPA, NRW, NIEA) in
CCS regulation, project
delivery, and oversight.

n

Carbon Capture
Industry
Process context
for technicians
(mechanical,
electrical

and process)

Understand basic plant
layout, major equipment
system boundaries,
isolation points and
control principles required
for safe operations and
maintenance (O&M)
activities.

12

Carbon Capture
Industry
Climate resilience

Understand how climate
resilience considerations
including heatwaves,
flooding, high winds,
drought and extreme
weather can affect the
safe and reliable operation
of CCS systems. This
includes awareness of the
vulnerability of capture
plants, pipelines and
storage sites fo climate
impacts and measures

to increase operational
resilience.

v | /| 7/
|V |/
v |V |/




Theme

Knowledge Statement

Technical Roles

Higher Technical Roles

Professional Roles

14

Carbon Capture
Industry
Community,
stakeholder
and societal
engagement

Hazards, Risks
and Controls
Risk and hazard
identification

Understand how
fransparent, fimely and
two-way engagement
with local communities
and stakeholders builds
frust, addresses perceived
risks and supports fair
participation. Recognise
how CCS can deliver local
economic, social and
environmental benefits
and apply engagement
approaches that reflect
community context

and support long-term
confidence.

Understand the differences
between risks and

hazards in CCS operations
and apply structured
methodologies such as
HAZID, HAZOP, and QRA to
identify and control them.

HAZARDS, RISK AND




X R 2 S
(\S\{\\O <</(\Q\(\ N ®\>)\°Q/ Q@Qé Q/b& \;\\0®
& e S G &
\é’/\ \4@ S @00\ q‘&@ -\\fv 5 SR & o
» (}’3’(\ ) \,&\ @}’3’0 é\?;\ \(,)OK C\\O) Q(/Q,\ /bofb A e"\Q & & \®®<\ \);\\(\ c\\)\ Q:\\/
- & s & & & &S & & N <& & & & e & L ¢ &8
d U O E & & & & @b\) & &P ?}é@ %\é\\» & & & & (@(gz &00 @@o \Q/& <<,<@(\ <’$°® S
LSRN N AR R R S PR P S GRS AN )
» a 2 & & FFF NS S S ES e NS @ g §
- Q‘O& @Q’é\ & \o‘é& & & & @00\\ & \%&6 & @\« e <z*°b 90&@ «F Q\?’é\ & @Qé\ & <2‘°& &
Theme Knowledge Statement Technical Roles Higher Technical Roles Professional Roles
15 | Hazards, Risks Understand CO2 chemical
and Controls and physical properties
CO2 properties (e.g. density, phase
and process behaviour, impurities) and
hazards the implications for system
design safety.andmaterial \ /| v | | vl v v v | v | v | v ||| v || v|v|v|lv|v|v]|v]|Y
selection. Understand CO2
specification requirements
across the value chain and
how impurities influence
operability, corrosion and
custody transfer.
16 | Hazards, Risks Understand the behaviour
and Controls of CO2 during releases
CO2 dispersion from buffer storage,
and large- pipelines, or vessels, vlvi|iviv|iviviv|iviv| iviviv|iviv v iviv|iviv|v|lvlv
inventary including cold dense gas
behaviour dispersion, pooling and
asphyxiation risks, with
reference to HSE guidance.
17 | Hazards, Risks Understand design and
and Controls safety considerations for
High-pressure CO2 under high pressure,
systems and including containment,
vessels relief systems, and material | v | v 2 2 B B A A A A B B B B B I B A A 4
compatibility. Understand
safety procedures for CO2
systems (relief, blowdown,
depressurisation, venting).
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Theme Knowledge Statement Technical Roles Higher Technical Roles Professional Roles
18 | Hazards, Risks Understand safe handling,
and Controls storage, and disposal
Handling of of capture solvents
Chemicals and and chemicals (amines,
Solvents inhibitors, sorbents), A I A A B B " A A B I I R I B I B " I A A 4
including mitigation
of emissions such as
nitrosamines and amine
foaming.
19 | Hazards, Risks Understand leak detection
and Controls technologies, monitoring
Leak detection ftools, and safety protocols
and monitaring for identifying and A 2 A A A A B A B B B B I I I B B I A B
managing CO2 releases
across pipelines and
storage sites.
20 | Hazards, Risks Understand the interaction
and Controls of CO2 with metals and
Material integrity palymers, corrasion
and corrosion mechanisms (including o/ v | v 2 2N 2N I A A A 4 4 o/
impurities), and mitigation
strategies in pipeline and
plant design.
21 | Hazards, Risks Understand potential
and Controls subsurface hazards such
Subsurface and as caprock failure, fault
storage integrity reactivation, or induced
seismicity and appropriate
monitoring and modelling
approaches.
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Theme Knowledge Statement Technical Roles Higher Technical Roles Professional Roles
22 | Hazards, Risks Understand design,
and Controls risk assessment and
Buffer storage operatfional considerations
and interim for CO? buffer s.’rorage S v v VR, VA 2 I I B Y R~ VRV, S v v
storage systems tanks, infermediate
pressure systems and
loading/unloading
infrastructure.
23 | Hazards, Risks Understand emergency
and Controls response protocols,
Emergency containment strategies,
response and and fraining requirements
confingency to ensure workforce and
planning pUbllC SafeTg. Understand v v/ 4 v / V4 v v/ v v/ / v v/ 4 v / v v v/ V4 v/ 4
how process operators
and maintenance teams
coordinate isolations,
permits-to-work, major
outage handling, and
system reinstatement.
24 | Hazards, Risks Understand freatment
and Controls and neutralisation of
Waste and ||qU|d Wa‘.:_’TES, solvent v v v/ v v v v v v v v/ v v v/ v v v v v v v v
effluent degradation products, and
management CO2-rich effluents from
capture processes.
25 | Hazards, Risks Understand the long-
and Controls term management of
Decommissioning | decommissioned storage
and post-closure sites, post-injection
risk management | monitaring, and mitigation
of residual risk.
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Theme Knowledge Statement Technical Roles Higher Technical Roles Professional Roles
LEGISLATION & REGULATION
26 | Legislation & Understand the legal
Regulation requirements governing
UK CCS legal CCS operations in the UK,
framework including licensing under A 2 I A A A B A A A A A I " I I B B B A B A A
the Energy Act 2023
and the COR2 Storage
Regulations.
27 | Legislation & Understand international
Regulation legal framewaorks such as
International the London Protocol and
frameworks and EU CCS Directive and their A A A A 4 o/
conventions implications for cross-
border CO2 transport and
storage.
28 | Legislation & Understand the
Regulation environmental permitting,
Permi’r’ri_ng and planning, and cpnsenfing v v v v vilv o vlvilv vl S v v VR RV I R
consenting processes required for
captfure plants, pipelines,
and storage sites.
29 | Legislation & Understand MRV
Regulation obligations, IS0 standards
Monitoring, (e.g. 150 27914/27916),
Reporting and and the importance of 9\ vV |V N Y
Verification (MRV) | transparent reporting for
emissions and storage
data.




A < N
& & & & S O
X« 3 A S
’\Q’ & X \‘o\é\ o @ ‘\/Z’é Q\
SR Q 6'\\& os‘ysA & e\(’o ST < @0\) ‘\0@\ NG
2 R NN IR S 7 M & ¢ & & & & &L
» N & & @S Y ¢ @ e L E e
=18 = - @ Q&@ R &‘56\ & /@é\ T & e("o & & @ AN & & @"S ¥ Q\(\e N
& & & &S & @ <L & &‘@\ AR ORI NN I NS «®
» . ) (/Qf) (‘5\?)(\ \,\Q/ ‘\\}((\ (’/\\\O ‘\\CZ} 6\,0\} \\o\ <& 60 \\x(\ A\koﬁ\ (Z;\\ é\)é @Q/ Q,é (\é?} Q/éo (\5\@0 d\\(, LQ/O’O) &
N E TS @S @ @
Theme Knowledge Statement Technical Roles Higher Technical Roles Professional Roles
30 | Legislation & Understand how CCS
Regulation interacts with carbon
Carbon accounting | markets, including the
and markets UK ETS, carbon crediting 4 A A I A A B A A 4
mechanisms, and
approaches to permanence
verification.
31 | Legislation & Understand the
Regulation responsibilities of NSTA,
Roles of HSE, anq the EnylronmenT v/ v/ v/ v v/ v/ v/ v/ v/ v/ v v/ v/ v/ v/ v/ v/ v/ v v/ v/ v/
regulators and Agency in ensuring safe,
oversight bodies compliant CCS operations.
32 | Legislation & Understand post-closure
Regulation monitoring requirements,
E’os.’r.closure transfer of liability VR R R Y v J | v
liability and processes, and long-
stewardship ferm site stewardship
responsibilities.
PROCESS SAFETY, DESIGN AND CONTEXTUALISED KNOWLE
33 | Process Safety, Understand the principles
Design & of process-safety
Contextualised management and their
Knowledge application across capture,
Process safety transport, and storage A A I A A A A A A A A I I I I B B A A B A R A
management facilities including human
systems factors, behavioural safety,
and learning from incidents
and near-misses.
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Theme Knowledge Statement Technical Roles Higher Technical Roles Professional Roles
34 | Process Safety, Understand rootf-cause
Design & analysis, safety barriers,
Contextualised and emergency-response
Knowledge integration within CCS
Incident operations, includingmajor | v | V | V |V |V V|V |V |V |V |V |V |/ |V /Y
prevention and outage management,
management isolation procedures,
permit-to-work systems,
and restart protocols.
35 | Process Safety, Understand inspection,
Design & testing, and preventive
Contextualised maintenance schedules
Knowledge for CO2 equipment and
Maintenance & pipelines, including
Inspection coo.rdina'rion of. J VR 2 R I B R R VR, VR 2 Y A B Y R~ v
maintenance windows,
understanding downtime
implications and alignment
with emitter operations
and maintenance (O&M)
schedules.
36 | Process Safety, Understand how extreme
Design & weather and climate-
Contextualised related hazards impact
Knowledge process safety, emergency
Climate resilience response, and asset
and extreme integrity for CCS facilities.
weather risk This includes awareness
of how climate stresses v v v v v v v v v v v v v v v v v v v v v v
can affect equipment
perfarmance, utilities,
control systems and safe
shutdown procedures and
the need for resilience
planning within safety
management systems.
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Theme Knowledge Statement Technical Roles Higher Technical Roles Professional Roles
37 | Process Safety, Understand major
Design & capture roufes (@amine
Contextualised absorption, oxy-fuel, pre-
Knowledge combustion, membrane,
CO2 Capture direct air capture), their
Technologies & thermodynamics, and
Processes inTegraTion.WiTh il_'ldUSTrial 4 4 v 4 4 v 4 4 v/ 4 v 4 4 v 4 4 v 4 4 v 4 v/
processes, including key
technology packages
(pre-treatment, capture,
desaorption/stripping, CO2
freatment and compression)
and their utilities and
foofprint requirements.
38 | Process Safety, Understand compression
Design & stages, dehydration
Contextualised requirements, and design/
Knowledge safety considerations for 2 I A A A A B A A A I I I I B B B B B R
CO2 Compression, | dense-phase CO2 handling
Conditioning & including emissions
Dehydration management systems.
39 | Process Safety, Understand design and
Design & operation of pipeline
Contextualised netwarks and CO2 shipping
Knowledge systems, including flow
C02 Transport assurance, pressure v o/ I A A A A A A B B B B
Infrastructure management, and logistics
coordination and CO2
specification and custody
transfer requirements.
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Theme Knowledge Statement Technical Roles Higher Technical Roles Professional Roles
40 | Process Safety, Understand reservair
Design & modelling, caprock integrity
Contextualised assessment, & geochemical
Knowledge interactions controlling
Geological CO2 containment, including
Storage & Site buffer storage concepts and
Characterisation requirements for temporary
storage design.
41 | Process Safety, Understand well
Design & constfruction, completion,
Contextualised injection control,
Knowledge integrity monitoring, and
Well Design, abandonment practices for
Drilling & Injection | storage sites.
Operations
42 | Process Safety, Understand competencies
Design & in welding, pipefitting,
Contextualised fabrication, and
Knowledge commissioning of CO2
Construction & systems using specialist
Commissioning mafer!als an@ prchdures, v v v .vilvivivivivivivsivslv o vivivvisrisrllvsvly
Trade including utility tie-ins and
integration with emitter
systems where utilities or
water treatment must be
imported from elsewhere
on site.
43 | Process Safety, Understand digital twins
Design & and sensor networks for
Contextualised continuous monifaring
Knowledge and verification of v o vivivivivivivivivivivivivivivivlvlv vyl
Monitaring, CCS infrastructure
Verification & including cybersecurity
Digital System considerations for process
control systems.
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Technical Roles

Higher Technical Roles

Professional Roles

44 | Process Safety, Understand the interfaces
Design & between pracess,
Contextualised mechanical, civil, electrical,
Knowledge and geoscience disciplines
System in CCS project delivery,
Integration & including integration of
Interdisciplinary control systems between 2 A A A A A B B B
Warking emitter EPC and CCS EPC

contractors and challenges
with flexible operation
(e.g. intermittent power,
industrial load variation
etc.)

45 | Process Safety, Understand planning

Design &
Contextualised
Knowledge
Decommissioning
& Lifecycle
Management

for end-of-life activities,
de-pressurisation, well
plugging, and post-
injection monitoring,
including management
of accumulated wastes/
solvent degradation
materials and longterm
responsibilities

for environmental
performance.
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Technical Roles

Higher Technical Roles

Professional Roles

Carbon Capture
Industry

UK Net-zero
targets, industrial
decarbonisation,
and legal
frameworks

Understand the role of CCS
in achieving UK net-zero
fargets, its integration with
industrial decarbonisation
pathways, and relevant UK
legislation, including the
Energy Act and Net Zero
strategu.

Carbon Capture
Industry

CCS value chain
and system
overview

Understand the complete
CCS value chain from
capture to storage,
including key process steps
(capture, compression,
fransport, and geological
injection) and how these
are integrated within
industrial clusters.

Carbon Capture
Industry

EPC & system
integration

Understand the operational
interfaces between the
emifter and the Carbon
Capture and Storage
Operator, including contral
system integration,
dynamic operation,
boundary management,
and coordinated outages.

Carbon Capture
Industry
Sectoral
applications and
integration

Understand how CCS
applies across key sectors
(power, cement, steel,
hydrogen, and waste to
energy) and contributes to
both emission reduction
and carbon removal.
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Technical Roles

Higher Technical Roles

Professional Roles

Carbon Capture
Industry
Decarbonisation
alternative &
technology
choices

Understand sectoral
decarbonisation routes
and how CCS is selected
based on criteria such
as footprint, energy
use, utilities availability,
CO2 transport access,
and integration with the
emifter.

Carbon Capture
Industry

CCS clusters
and regional
development

Understand the UK

CCS cluster approach
(e.g. HyNet, East Coast,
Acorn), their geographic
distribution, and the
ecanaomic, employment,
and levelling-up benefits
associated with regional
deployment.

Carbon Capture
Industry

Supply chain and
infrastructure
requirements

Understand the
infrastructure and supply
chain requirements for
CCS, including pipeline
netwarks, fabrication,
offshore platforms, and

storage site development.

Carbon Capture
Industry
Supply chain
lead times

and domestic
capability

Understand major CCS
equipment, typical

lead times, national
manufacturing capability

and import dependencies.
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Technical Roles

Higher Technical Roles

Professional Roles

9 | Carbon Capture Understand how CCS
Industry interfaces with hydrogen
Connections with production, BECCS, and
other low-carbon DAC technologies ta farm
technologies part of an integrated net-

zero system.

10 | Carbon Capture Understand the roles of
Industry key organisations (e.g.
Stakeholders NSTA, HSE, CCSA, DESNZ,
and governance EA, SEPA, NRW, NIEA) in
structures CCS regulation, project

delivery, and oversight.

11 | Carbon Capture Understand basic plant
Industry layout, major equipment
Process confext system boundaries,
for technicians isolation points and
(mechanical, control principles required
electrical for safe operations and
and process) maintenance (O&M)

activities.

12 | Carbon Capture Understand how climate

Industry
Climate resilience

resilience considerations
including heatwaves,
flooding, high winds,
drought and extreme
weather can affect the
safe and reliable operation
of CCS systems. This
includes awareness of the
vulnerability of capture
plants, pipelines and
starage sites fo climate
impacts and measures

fo increase operational
resilience.
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Theme Knowledge Statement Technical Roles Higher Technical Roles Professional Roles
Carbon Capture Understand how
Industry fransparent, timely and
Community, two-way engagement
stakeholder with local communities
and societal and stakeholders builds
engagement trust, addresses perceived

risks and supports fair
participation. Recognise
how CCS can deliver local
ecanaomic, social and
environmental benefits
and apply engagement
approaches that reflect
community context

and support long-term

confidence.
HAZARDS, RISK AND CONTROLS
Hazards, Risks Understand the differences
and Controls between risks and
Risk and hazard hazards in CCS operations
identification and apply structured

methodologies such as
HAZID, HAZOP, and QRA to
identify and control them.
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Technical Roles

Higher Technical Roles

Professional Roles

15 | Hazards, Risks Understand CO2 chemical
and Controls and physical properties
COR properties (e.g. density, phase
and process behaviour, impurities) and
hazards the implications for system
design, safety, and material
selection. Understand CO2
specification requirements
across the value chain and
how impurities influence
operability, corrosion and
custody transfer.
16 | Hazards, Risks Understand the behaviour
and Controls of CO2 during releases
CO2 dispersion from buffer storage,
and large- pipelines, or vessels,
inventory including cold dense gas
behaviour dispersion, pooling and
asphyxiation risks, with
reference to HSE guidance.
17 | Hazards, Risks Understand design and

and Controls
High-pressure
systems and
vessels

safety considerations for
CO2 under high pressure,
including containment,
relief systems, and material
compatibility. Understand
safety procedures for CO2
systems (relief, blowdown,
depressurisation, venting).
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Technical Roles

Higher Technical Roles

Professional Roles

18 | Hazards, Risks Understand safe handling,
and Controls storage, and disposal
Handling of of capture solvents
Chemicals and and chemicals (amines,
Solvents inhibitors, sorbents),

including mitigation

of emissions such as
nitrosamines and amine
foaming.

19 | Hazards, Risks Understand leak detection
and Controls technologies, monitaring
Leak detection tools, and safety protocols
and monitaring for identifying and

managing CO2 releases
across pipelines and
storage sites.

20 | Hazards, Risks Understand the interaction
and Controls of CO2 with metals and
Material integrity polymers, carrosion
and corrosion mechanisms (including

impurities), and mitigation
strategies in pipeline and
plant design.

21 | Hazards, Risks Understand potential

and Controls
Subsurface and
storage integrity

subsurface hazards such
as caprock failure, fault
reactivation, or induced
seismicity and appropriate
monitoring and modelling
approaches.




Theme

Knowledge Statement

Technical Roles

Higher Technical Roles

Professional Roles

22 | Hazards, Risks Understand design,
and Controls risk assessment and
Buffer storage operational considerations
and interim for CO2 buffer storage
storage systems tanks, infermediate

pressure systems and
loading/unloading
infrastructure.

23 | Hazards, Risks Understand emergency
and Controls response protocols,
Emergency confainment strategies,
response and and fraining requirements
contingency to ensure workforce and
planning public safety. Understand

how process operators
and maintenance teams
coordinate isolations,
permits-to-work, major
outage handling, and
system reinstatement.

24 | Hazards, Risks Understand treatment
and Controls and neutralisation of
Waste and liguid wastes, solvent
effluent degradation products, and
management CO2-rich effluents from

capture processes.

25 | Hazards, Risks Understand the long-

and Controls
Decommissioning
and post-closure
risk management

tferm management of
decommissioned storage
sites, post-injection
monitoring, and mitigation
of residual risk.
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Theme Knowledge Statement Technical Roles Higher Technical Roles Professional Roles
LEGISLATION & REGULATION
26 | Legislation & Understand the legal
Regulation requirements governing
UK CCS legal CCS operations in the UK,
framework including licensing under

the Energy Act 2023
and the COR2 Storage

Regulations.

27 | Legislation & Understand international
Regulation legal framewaorks such as
International the London Protocaol and
framewaorks and EU CCS Directive and their
conventions implications for cross-

border CO2 transport and
storage.

28 | Legislation & Understand the
Regulation environmental permitting,
Permitting and planning, and consenting
consenting processes required for

capture plants, pipelines,
and storage sites.

29 | Legislation & Understand MRV
Regulation obligations, ISO standards
Monitoring, (e.g. 150 27914/27916),
Reporting and and the imporfance of

Verification (MRV) | transparent reporting for
emissions and storage
data.
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Theme Knowledge Statement Technical Roles Higher Technical Roles Professional Roles
Legislation & Understand how CCS
Regulation interacts with carbon
Carbon accounting | markets, including the
and markets UK ETS, carbon crediting

mechanisms, and
approaches to permanence

verification.
Legislation & Understand the
Regulation respansibilities of NSTA,
Roles of HSE, and the Environment
regulators and Agency in ensuring safe,
oversight bodies compliant CCS operations.
Legislation & Understand post-closure
Regulation monitoring requirements,
Post closure transfer of liability
liability and processes, and long-
stewardship ferm site stewardship

responsibilities.

PROCESS SAFETY, DESIGN AND CONTEXTUALISED KNOWLEDGE

Process Safety, Understand the principles
Design & of process-safety
Contextualised management and their
Knowledge application across capture,
Process safety fransport, and storage
management facilities including human
systems factors, behavioural safety,

and learning from incidents
and near-misses.
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Technical Roles

Higher Technical Roles

Professional Roles

34 | Process Safety, Understand rootf-cause
Design & analysis, safety barriers,
Contextualised and emergency-response
Knowledge integration within CCS
Incident operations, including major
prevention and outage management,
management isolation procedures,

permit-to-work systems,
and restart protocols.

35 | Process Safety, Understand inspection,
Design & testing, and preventive
Contextualised maintenance schedules
Knowledge for CO2 equipment and
Maintenance & pipelines, including
Inspection coardination of

maintenance windows,
understanding downtime
implications and alignment
with emitter operations
and maintenance (0&M)
schedules.

36 | Process Safety, Understand how extreme

Design &
Contextualised
Knowledge
Climate resilience
and extreme
weather risk

weather and climate-
related hazards impact
process safety, emergency
response, and asset
integrity for CCS facilities.
This includes awareness
of how climate stresses
can affect equipment
performance, utilities,
control systems and safe
shutdown procedures and
the need for resilience
planning within safety
management systems.
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Technical Roles

Higher Technical Roles

Professional Roles

37 | Process Safety, Understand major
Design & capture roufes (@mine
Contextualised absorption, oxy-fuel, pre-
Knowledge combustion, membrane,
CO2 Capture direct air capture), their
Technologies & thermodynamics, and
Processes integration with industrial

processes, including key
technology packages
(pre-treatment, capture,
desaorption/stripping, CO2
freatment and compression)
and their uftilities and
foofprint requirements.

38 | Process Safety, Understand compression
Design & stages, dehydration
Contextualised requirements, and design/
Knowledge safety considerations for
CO2 Compression, | dense-phase CO2 handling
Conditioning & including emissions
Dehydration management systems.

39 | Process Safety, Understand design and

Design &
Contextualised
Knowledge
CO2 Transpart
Infrastructure

operation of pipeline
netwarks and CO2 shipping
systems, including flow
assurance, pressure
management, and logistics
coordination and CO2
specification and custody
transfer requirements.
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Technical Roles

Higher Technical Roles

Professional Roles

40 | Process Safety, Understand reservoir
Design & modelling, caprock integrity
Contextualised assessment, & geachemical
Knowledge interactions controlling
Geological CO2 containment, including
Storage & Site buffer storage concepts and
Characterisation requirements for temporary

storage design.

41 | Process Safety, Understand well
Design & construction, completion,
Contextualised injection control,
Knowledge integrity monitoring, and
Well Design, abandonment practices for
Drilling & Injection | storage sites.

Operations

42 | Process Safety, Understand competencies
Design & in welding, pipefitting,
Contextualised fabrication, and
Knowledge commissioning of CO2
Construction & systems using specialist
Commissioning materials and procedures,
Trade including utility tie-ins and

integration with emitter
systems where utilities or
water treatment must be
imported from elsewhere
on site.

43 | Process Safety, Understand digital twins

Design &
Contextualised
Knowledge
Monitoring,
Verification &
Digital System

and sensor networks for
confinuous monitoring
and verification of

CCS infrastructure
including cybersecurity
considerations for process
control systems.
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Technical Roles

Higher Technical Roles

Professional Roles

44 | Process Safety, Understand the interfaces
Design & between process,
Contextualised mechanical, civil, electrical,
Knowledge and geoscience disciplines
System in CCS project delivery,
Integration & including integration of
Interdisciplinary control systems between
Warking emitter EPC and CCS EPC

contractors and challenges
with flexible operation

(e.g. intermittent power,
industrial load variation etc.)

45 | Process Safety, Understand planning

Design &
Contextualised
Knowledge
Decommissioning
& Lifecycle
Management

for end-of-life activities,
de-pressurisation, well
plugging, and past-
injection monitoring,
including management
of accumulated wastes/
solvent degradation
materials and longterm
responsibilities

for environmental
performance.
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Theme Knowledge Statement Technical Roles Higher Technical Roles Professional Roles
Carbon Capture Understand the role of CCS
Industry in achieving UK net-zero
UK Net-zero fargets, its integration with
targets, iqdu;TriaI industrial decarbonisation v v v .vivivivivivivivsivslv v sy
decarbonisation, pathways, and relevant UK
and legal legislation, including the
framewarks Energy Act and Net Zero
strategu.
Carbon Capture Understand the complete
Industry CCS value chain from
CCS value chain capfure to storage,
and system including key process steps
overview (capture, compression, 2 I A A A A B B A I I I I I B B B B B B
fransport, and geological
injection) and how these
are integrated within
industrial clusters.
Carbon Capture Understand the operational
Industry interfaces between the
EPC & system emitter and the Carbon
integration Capture and Storage
Operatar, including contral 2 I2nind v v o/
system integration,
dynamic operation,
boundary management,
and coordinated outages.
Carbon Capture Understand how CCS
Industry applies across key sectors
Sectoral (power, cement, steel,
applications and hydrogen, and waste to v/ 2 AN AN 4 4 v
integration energy) and contributes o
both emission reduction
and carbon removal.
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Theme Knowledge Statement Technical Roles Higher Technical Roles Professional Roles
Carbon Capture Understand sectoral
Industry decarbonisation routes
Decarbanisation and how CCS is selected
alternative & based on criteria such
technology as; footprint, energy 4 A2 IE2Eannd v 4
choices use, utilities availability,

CO2 transport access,

and integration with the

emitter.
Carbon Capture Understand the UK
Industry CCS cluster approach
CCS clusters (e.g. HyNet, East Coast,
and regional Acorn), their geographic
development distribution, and the I B B A A A A A I B B B B B v

ecanaomic, employment,

and levelling-up benefits

associated with regional

deployment.
Carbon Capture Understand the
Industry infrastructure and supply
Supply chainand | chain requirements for
infrastructure CCS, including pipeline 2 2 I A A A B A A A " I I I B I B B B B
requirements networks, fabrication,

offshore platforms, and

storage site development.
Carbon Capture Understand major CCS
Industry equipment, typical
Suppl'g chain IeadTimes,rjaTional N / J | v S v v J v / /
lead fimes manufacturing capability
and domestic and import dependencies.
capability
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Theme Knowledge Statement Technical Roles Higher Technical Roles Professional Roles
9 | Carbon Capture Understand how CCS
Industry interfaces with hydrogen
Connections with production, BECCS, and v/ VR, v v/ v/
other low-carbon DAC technologies to farm
technologies part of an integrated net-
zero system.
10 | Carbon Capture Understand the roles of
Industry key organisations (e.g.
Stakeholders NSTA, HSE, CCSA, DESNZ, v v/ v/ v/ v v/ v/ v v/ v/ v/ v v/ v/ v/ v/ v v/ v/ v v/
and governance EA, SEPA, NRW, NIEA) in
structures CCS regulation, project
delivery, and oversight.
11 | Carbon Capture Understand basic plant
Industry layout, major equipment
Process contfext system boundaries,
for’rechnlicians isoIaTionpoistand . V2 V2 2 Y B B B2 B2 B B R R B B B B 2 Y R B B
(mechanical, control principles required
electrical for safe operations and
and process) maintenance (O&M)
activities.
12 | Carbon Capture Understand how climate
Industry resilience considerations
Climate resilience including heatwaves,
flooding, high winds,
drought and extreme
weather can affect the
safe and reliable operation
of CCS systems. This v\ v | vV |V |V /YN Y
includes awareness of the
vulnerability of capture
plants, pipelines and
storage sites to climate
impacts and measures
to increase operational
resilience.
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Theme Knowledge Statement Technical Roles Higher Technical Roles Professional Roles
13 | Carbon Capture Understand how
Industry fransparent, timely and
Community, two-way engagement
stakeholder with local communitiies
and societal and stakeholders builds
engagement frust, addresses perceived
risks and supports fair
Ea”'ggg“o”-;*ﬁ?ognl'sel v i9iv i v v v iviviviviviv i vivivivivi vl vyl
ow can deliver loca
economic, social and
environmental benefits
and apply engagement
approaches that reflect
community context
and support long-term
confidence.
HAZARDS, RISK AND CONTROLS
14 | Hazards, Risks Understand the differences
and Controls between risks and hazards
Rick and hazard in CCS operations and apply

structured methodologies O A A B A A A A A A 4 o/ 7/ O A A A A A A 4 v
such as HAZID, HAZQP, and
QRA to identify and contraol

identification

them.
15 | Hazards, Risks Understand CO2 chemical
and Controls and physical properties
CO2 properties (e.g. density, phase
and process behaviour, impurities) and
hazards the implications for system

design, safety, and material
selection. Understandco2 | ¥ | Y (Y VY YV Vv Vv vV vV VY

specification requirements
across the value chain and
how impurities influence
operability, corrosion and
custody transfer.
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16 | Hazards, Risks Understand the behaviour
and Controls of CO2 during releases from
CO2 dispersion buffer storage, pipelines,
and large- orvessels,includingcold |, o ol s sl sy v v vl vl vl vl
inventory dense gas dispersion,
behaviour pooling and asphyxiation
risks, with reference to HSE
guidance.
17 | Hazards, Risks Understand design and
and Controls safefy considerations for
Highpressure CO2 under high pressure,
systems and including confainment,
vessels relief systems,andmaterial | v | v | V | V |V |V |V |V |/ |V |/ |\ V|V /N VNNV
compatibility. Understand
safety procedures for CO2
systems (relief, blowdown,
depressurisation, venting).
18 | Hazards, Risks Understand safe handling,
and Controls storage, and disposal of
Handling of capture solvents and
Chemicals and chemicals (amines, inhibitors,
Salvents sorbents), including
mitigation of emissions such
as nitrosamines and amine
foaming.
19 | Hazards, Risks Understand leak detection
and Controls technologies, monitaring
Leak detection tools, and safety protocols
and monitoring for identifying and 2 2 A A A A B B B B I I I I B B B B B B
managing CO2 releases
across pipelines and
storage sites.
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20 | Hazards, Risks Understand the interaction
and Controls of CO2 with metals and
Material integrity polymers, carrosion
and corrosion mechanisms (including I A A A A B B B B I I I 0 I B B B B B B
impurities), and mitigation
strategies in pipeline and
plant design.
21 | Hazards, Risks Understand potential
and Controls subsurface hazards such
Subsurface and as caprock failure, fault
storage integrity reactivation, or induced A I A A A A B A I A I B I B R B A B A B
seismicity and appropriate
manitoring and modelling
approaches.
22 | Hazards, Risks Understand design,
and Controls risk assessment and
Buffer storage operational considerations
and interim for CO2 buffer storage J | v S v s S vl S v v / v
sforage systems tanks, infermediate
pressure systems and
loading/unloading
infrastructure.
23 | Hazards, Risks Understand emergency
and Controls respanse protocols,
Emergency containment strategies,
response and and fraining requirements
contingency to ensure workforce and
planning EUblIC Safe’rg. UndeTrSTand v v v V4 v v v v v/ v v v v/ v v/ v/ v v v v v
OW process operatars
and maintenance feams
coordinate isolations,
permits-to-work, major
outage handling, and
system reinstatement.
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Theme Knowledge Statement Technical Roles Higher Technical Roles Professional Roles
Hazards, Risks Understand freatment
and Controls and neutralisation of
Waste and liguid wastes, solvent
effluent degradation products, and
management CO2-rich effluents from

capture processes.
Hazards, Risks and | Understand the long-
Controls term management of
Decommissioning d_ecommlssflqneq storage 2 2 Y Y B B v/ v
and post-closure sites, post-injection
risk management | monitoring, and mitigation

of residual risk.

LEGISLATION & REGULATION

Legislation & Understand the legal
Regulation requirements gaverning
UK CCS legal CCS operations in the UK,
framework including licensing under 2 A B A A B B A A A I I 0 I B I B B B B

the Energy Act 2023

and the CO2 Storage

Regulations.
Legislation & Understand international
Regulation legal frameworks such as
International the London Protocol and
frameworks and EU CCS Directive and their 4 A A A A 4 4
conventions implications for cross-

border CO2 transport and

storage.
Legislation & Understand the
Regulation environmental permitting,
Perml’m_ng and planning, and cpnsen‘rlng v v VR, VR 2 R B B Y R~ S s v S v v s
consenting processes required for

capture plants, pipelines,

and storage sites.
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29 | Legislation & Understand MRV
Regulation obligations, ISO standards
Monitoring, (e.g. 150 27914/27916),
Reporting and and the importance of I A B A A B B B B I I I I I B I B B B
Verification (MRV) | transparent reporting for
emissions and storage
data.
30 | Legislation & Understand how CCS
Regulation interacts with carbon
Carbon accounting | markets, including the
and markets UK ETS, carbon crediting v A A A A v v
mechanisms, and
approaches to permanence
verification.
31 | Legislation & Understand the
Regulation responsibilities of NSTA,
Roles of HSE, an(;l the Enyironmem‘ v/ v V4 v v v v/ v v v v v v v v v v/ v v v v
regulators and Agency in ensuring safe,
oversight bodies compliant CCS operations.
32 | Legislation & Understand post-closure
Regulation monitoring requirements,
F')US.T'dOSUre fransfer of ||ab|||Tg v v v v v V4 v v v v v v v v v v V4 v v v v
liability and processes, and long-
stewardship term site stewardship
responsibilities.
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33 | Process Safety, Understand the principles
Design & of process-safety
Contextualised management and their
Knowledge application across capture,
Process safety transport, and storage /Y 2 2N AN | vV
management facilities including human
systems factors, behavioural safety,
and learning from incidents
and near-misses.
34 | Process Safety, Understand root-cause
Design & analysis, safety barriers,
Contextualised and emergency-response
Knowledge integration within CCS
Incident operations, including major o/ o/ 2 I2nind
prevention and outage management,
management isolation procedures,
permit-to-waork systems,
and restart protocols.
35 | Process Safety, Understand inspection,
Design & testing, and preventive
Contextualised maintenance schedules
Knowledge for CO2 equipment and
Maintenance & pipelines, including
Inspection coordination of J v v v v S v v
maintenance windows,
understanding downtime
implications and alignment
with emitter operations
and mainftenance (O&M)
schedules.
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Theme Knowledge Statement Technical Roles Higher Technical Roles Professional Roles
36 | Process Safety, Understand how extreme
Design & weather and climate-
Contextualised related hazards impact
Knowledge process safety, emergency
Climate resilience | response, and asset
and exfreme integrity for CCS facilities.
weather risk This includes awareness
of how climate stresses v v v v Ve v v v v v v v v v v v v v v v v v
can affect equipment
performance, utilities,
control systems and safe
shutdown procedures and
the need for resilience
planning within safety
management systems.
37 | Process Safety, Understand major

Design &
Contextualised
Knowledge
CO2 Capture
Technologies &
Processes

captfure roufes (@amine
absorption, oxy-fuel, pre-
combustion, membrane,
direct air capture), their
thermodynamics, and
integration with industrial
processes, including key
technology packages
(pre-treatment, capture,
desorption/stripping,
COe treatment and
compression) and their
utilities and footprint
requirements.
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38 | Process Safety, Understand compression
Design & stages, dehydration
Contextualised requirements, and design/
Knowledge safety considerations for I A B A A A B B B I I I I I B B B B B
COe2 Compression, | dense-phase CO2 handling
Conditioning & including emissions
Dehydration management systems.
39 | Process Safety, Understand design and
Design & operation of pipeline
Contextualised networks and COR2 shipping
Knowledge systems, including flow
CO2 Transport assurance, pressure o/ o/ v 2 AN AN 4 2
Infrastructure management, and logistics
coordination and CO2
specification and custody
fransfer requirements.
40 | Process Safety, Understand reservair
Design & modelling, caprock
Contextualised infegrity assessment,
Knowledge and geochemical
Geological interactions controlling A A I B A A A A B B B I I I B I B B B B
Storage & Site CO2 containment, including
Characterisation buffer storage concepts
and requirements for
tfemporary storage design.
41 | Process Safety, Understand well
Design & construction, completion,
Contextualised injection control,
Knowledge integrity monitoring, and A A A A A A A A 2 B B A B B B A A A 4
Well Design, abandonment practices for
Drilling & Injection | storage sites.
Operations
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Theme Knowledge Statement Technical Roles Higher Technical Roles Professional Roles

42 | Process Safety, Understand competencies
Design & in welding, pipefitting,
Contextualised fabrication, and
Knowledge commissioning of CO2
Construction & systems using specialist
Commissioning materials and procedures,
Trade including utility tie-ins and

integration with emitter
systems where utilities or
water tfreatment must be
imported from elsewhere
on site.

43 | Process Safety, Understand digital twins
Design & and sensor networks for
Contextualised continuous moniforing
Knowledge and verification of S v
Monitoring, CCS infrastructure
Verification & including cybersecurity
Digital System considerations for process

control systems.

44 | Process Safety, Understand the interfaces

Design & between process,
Contextualised mechanical, civil, electrical,
Knowledge and geoscience disciplines
System in CCS project delivery,

Integration &
Interdisciplinary
Working

including integration of
control systems between
emitter EPC and CCS EPC
contractors and challenges
with flexible operation
(e.g. intermittent power,
industrial load variation
etc.)
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45 | Process Safety, Understand planning
Design & for end-of-life activities,
Contextualised de-pressurisation, well
Knowledge plugging, and post-
Decommissioning | injection monitaring,
& Lifecycle including management v v / v v/ /
Management of accumulated wastes/

solvent degradation
materials and longterm
responsibilities

for environmental
performance.
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Technical Roles

Higher Technical Roles

Professional Roles

Carbon Capture
Industry

UK Net-zero
targets, industrial
decarbonisation,
and legal
frameworks

Understand the role of CCS
in achieving UK net-zero
fargets, its integration with
industrial decarbonisation
pathways, and relevant UK
legislation, including the
Energy Act and Net Zero
strategu.

Carbon Capture
Industry

CCS value chain
and system
overview

Understand the complete
CCS value chain from
capture to storage,
including key process steps
(capture, compression,
fransport, and geological
injection) and how these
are integrated within
industrial clusters.

Carbon Capture
Industry

EPC & system
integration

Understand the operational
interfaces between the
emifter and the Carbon
Capture and Storage
Operator, including contral
system integration,
dynamic operation,
boundary management,
and coordinated outages.

Carbon Capture
Industry
Sectoral
applications and
integration

Understand how CCS
applies across key sectors
(power, cement, steel,
hydrogen, and waste to
energy) and contributes to
both emission reduction
and carbon removal.
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Technical Roles

Higher Technical Roles

Professional Roles

Carbon Capture
Industry
Decarbonisation
alternative &
technology
choices

Understand sectoral
decarbonisation routes
and how CCS is selected
based on criteria such
as footprint, energy
use, utilities availability,
CO2 transport access,
and integration with the
emifter.

Carbon Capture
Industry

CCS clusters
and regional
development

Understand the UK

CCS cluster approach
(e.g. HyNet, East Coast,
Acorn), their geographic
distribution, and the
ecanomic, employment,
and levelling-up benefits
associated with regional
deployment.

Carbon Capture
Industry

Supply chain and
infrastructure
requirements

Understand the
infrastructure and supply
chain requirements for
CCS, including pipeline
netwarks, fabrication,
offshore platforms, and

storage site development.

Carbon Capture
Industry
Supply chain
lead times

and domestic
capability

Understand major CCS
equipment, typical

lead times, national
manufacturing capability

and import dependencies.
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Technical Roles

Higher Technical Roles

Professional Roles

9 | Carbon Capture Understand how CCS
Industry interfaces with hydrogen
Connections with production, BECCS, and
other low-carbon DAC technologies to farm
technologies part of an integrated net-

zero system.

10 | Carbon Capture Understand the roles of
Industry key organisations (e.g.
Stakeholders NSTA, HSE, CCSA, DESNZ,
and governance EA, SEPA, NRW, NIEA) in
structures CCS regulation, project

delivery, and oversight.

11 | Carbon Capture Understand basic plant
Industry layout, major equipment
Process confext system boundaries,
for technicians isolation points and
(mechanical, control principles required
electrical for safe operations and
and process) maintenance (O&M)

activities.

12 | Carbon Capture Understand how climate

Industry
Climate resilience

resilience considerations
including heatwaves,
flooding, high winds,
drought and extreme
weather can affect the
safe and reliable operation
of CCS systems. This
includes awareness of the
vulnerability of capture
plants, pipelines and
starage sites fo climate
impacts and measures

fo increase operational
resilience.




Hazards, Risks
and Controls
Risk and hazard
identification

Understand the differences
between risks and

hazards in CCS operations
and apply structured
methodologies such as
HAZID, HAZOP, and QRA to
identify and contral them.
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Carbon Capture Understand how
Industry fransparent, fimely and
Community, tfwo-way engagement
stakeholder with local communities
and societal and stakehalders builds
engagement frust, addresses perceived
risks and supports fair
parficipation. Recognise
how CCS can deliver local
economic, social and
environmental benefits
and apply engagement
approaches that reflect
community context
and support long-term
confidence.
HAZARDS, RISK AND CONTROLS

Hazards, Risks
and Controls
CO2 properties
and process
hazards

Understand CO2 chemical
and physical properties
(e.g. density, phase
behaviour, impurities) and
the implications for system
design, safety, and material
selection. Understand CO2
specification requirements
across the value chain and
how impurities influence
operability, carrosion and
custody transfer.
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Technical Roles

Higher Technical Roles

Professional Roles

16 | Hazards, Risks Understand the behaviour
and Controls of CO2 during releases
CO2 dispersion from buffer storage,
and large- pipelines, ar vessels,
inventary including cold dense gas
behaviour dispersion, pooling and
asphyxiation risks, with
reference to HSE guidance.
17 | Hazards, Risks Understand design and
and Controls safety considerations for
High-pressure CO2 under high pressure,
systems and including containment,
vessels relief systems, and material
compatibility. Understand
safety procedures for CO2
systems (relief, blowdown,
depressurisation, venting).
18 | Hazards, Risks Understand safe handling,
and Controls storage, and disposal
Handling of of capture solvents
Chemicals and and chemicals (amines,
Solvents inhibitors, sorbents),
including mitigation
of emissions such as
nitrosamines and amine
foaming.
19 | Hazards, Risks Understand leak detection

and Controls
Leak detection
and monitaring

technologies, monitaring
tools, and safety protocols
for identifying and
managing CO2 releases
across pipelines and
storage sites.
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Technical Roles
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Professional Roles

20 | Hazards, Risks Understand the interaction
and Controls of CO2 with metals and
Material integrity polymers, carrosion
and corrosion mechanisms (including

impurities), and mitigation
strategies in pipeline and
plant design.

21 | Hazards, Risks Understand potential
and Controls subsurface hazards such
Subsurface and as caprock failure, fault
storage integrity reactivation, or induced

seismicity and appropriate
monitoring and modelling
approaches.

22 | Hazards, Risks Understand design,
and Controls risk assessment and
Buffer storage operational considerations
and interim for CO2 buffer storage
storage systems fanks, intfermediate

pressure systems and
loading/unloading
infrastructure.

23 | Hazards, Risks Understand emergency

and Controls
Emergency
response and
confingency
planning

response protocals,
containment strategies,
and fraining requirements
to ensure workforce and
public safety. Understand
how process operators
and maintenance teams
coordinate isolations,
permits-to-waork, major
outage handling, and
system reinstatement.
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24 | Hazards, Risks Understand freatment
and Controls and neutralisation of
Waste and liguid wastes, solvent
effluent degradation products, and
management CO2-rich effluents from

capture processes.

25 | Hazards, Risks Understand the long-
and Controls term management of
Decommissioning | decommissioned storage
and post-closure sites, post-injection
risk management | monitoring, and mitigation

of residual risk.
LEGISLATION & REGULATION

26 | Legislation & Understand the legal
Regulation requirements gaverning
UK CCS legal CCS operations in the UK,
framework including licensing under

the Energy Act 2023
and the COR2 Storage
Regulations.

27 | Legislation & Understand international
Regulation legal frameworks such as
International the London Protocol and
framewaorks and EU CCS Directive and their
conventions implications for cross-

border CO2 transport and
storage.

28 | Legislation & Understand the
Regulation environmental permitting,
Permitting and planning, and consenting
consenting processes required for

capture plants, pipelines,
and storage sites.
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29 | Legislation & Understand MRV
Regulation obligations, ISO standards
Monitoring, (e.g. 150 27914/27916),
Reporting and and the importance of
Verification (MRV) | transparent reporting for
emissions and storage
data.
30 | Legislation & Understand how CCS
Regulation interacts with carbon
Carbon accounting | markets, including the
and markets UK ETS, carbon crediting
mechanisms, and
approaches to permanence
verification.
31 | Legislation & Understand the
Regulation responsibilities of NSTA,
Roles of HSE, and the Environment
regulators and Agency in ensuring safe,
oversight bodies compliant CCS operations.
32 | Legislation & Understand post-closure
Regulation monitoring requirements,
Post closure fransfer of liability
liability and processes, and long-

stewardship

term site stewardship
responsibilities.
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PROCESS SAFETY, DESIGN AND CONTEXTUALISED KNOWLEDGE
33 | Process Safety, Understand the principles
Design & of process-safety
Contextualised management and their
Knowledge application across capture,
Process safety fransport, and storage

management facilities including human
systems factors, behavioural safety,

and learning from incidents
and near-misses.

34 | Process Safety, Understand root-cause
Design & analysis, safety barriers,
Contextualised and emergency-response
Knowledge intfegration within CCS
Incident operations, including major
prevention and outage management,
management isolation procedures,

permit-to-work systems,
and restart protocols.

35 | Process Safety, Understand inspection,
Design & testing, and preventive
Contextualised maintenance schedules
Knowledge for CO2 equipment and
Maintenance & pipelines, including
Inspection coardination of

mainfenance windows,
understanding downtime
implications and alignment
with emitter operations
and maintenance (0&M)
schedules.
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Technical Roles

Higher Technical Roles

Professional Roles

36 | Process Safety, Understand how extreme
Design & weather and climate-
Contextualised related hazards impact
Knowledge process safety, emergency
Climate resilience | response, and asset
and exfreme integrity for CCS facilities.
weather risk This includes awareness

of how climate stresses
can affect equipment
performance, utilities,
control systems and safe
shutdown procedures and
the need for resilience
planning within safety
management systems.

37 | Process Safety, Understand major
Design & capture routes (@amine
Contextualised absorption, oxy-fuel, pre-
Knowledge combustion, membrane,
COe2 Capture direct air capture), their
Technologies & thermodynamics, and
Processes integration with industrial

processes, including key
technology packages
(pre-treatment, capture,
desorption/stripping, CO2
freatment and compression)
and their utilities
and footprint requirements.
38 | Process Safety, Understand compression

Design &
Contextualised
Knowledge

CO2 Compression,
Conditioning &
Dehydration

stages, dehydration
requirements, and design/
safety considerations far
dense-phase CO2 handling
including emissions
management systems.
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Technical Roles

Higher Technical Roles

Professional Roles

39 | Process Safety, Understand design and
Design & operation of pipeline
Contextualised netwarks and CO2 shipping
Knowledge systems, including flow
CO2 Transpart assurance, pressure
Infrastructure management, and logistics

coordination and CO2
specification and custody
transfer requirements.

40 | Process Safety, Understand reservair
Design & modelling, caprock integrity
Contextualised assessment, & geochemical
Knowledge interactions cantrolling
Geological CO2 confainment, including
Storage & Site buffer storage concepts and
Characterisation requirements for temporary

storage design.

41 | Process Safety, Understand well
Design & constfruction, completion,
Contextualised injection control,
Knowledge integrity monitoring, and
Well Design, abandonment practices for
Drilling & Injection | storage sites.

Operations
42 | Process Safety, Understand competencies

Design &
Contextualised
Knowledge
Construction &
Commissioning
Trade

in welding, pipefitting,
fabrication, and
commissioning of CO2
systems using specialist
materials and procedures,
including utility tie-ins and
integration with emitter
systems where utilities or
water treatment must be
imported from elsewhere
on site.
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Technical Roles
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43 | Process Safety, Understand digital twins
Design & and sensor networks for
Contextualised confinuous monitoring
Knowledge and verification of
Maonitoring, CCS infrastructure
Verification & including cybersecurity
Digital System considerations for process

control systems.

44 | Process Safety, Understand the interfaces
Design & between process,
Contextualised mechanical, civil, electrical,
Knowledge and geoscience disciplines
System in CCS project delivery,
Integration & including integration of
Interdisciplinary control systems between
Working emitter EPC and CCS EPC

contractors and challenges
with flexible operation

(e.g. intermittent power,
industrial load variation etc.)

45 | Process Safety, Understand planning

Design &
Contextualised
Knowledge
Decommissioning
& Lifecycle
Management

for end-of-life activities,
de-pressurisation, well
plugging, and post-
injection manitoring,
including management
of accumulated wastes/
solvent degradation
materials and longterm
responsibilities

for environmental
performance.
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