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Disclaimer

The findings of this report are built on extensive cross-sector 
collaboration between organisations in the maritime industry and 
beyond. The project team consisted of the Lloyd’s Register Maritime 
Decarbonisation Hub, the Mærsk Mc-Kinney Møller Center for Zero 
Carbon Shipping, Anglo-Eastern Ship Management, the Ammonia 
Safety & Training Institute (ASTI), BP, Cargill, CF Industries, Hapag-Lloyd, 
A. P. Moller-Maersk, Maersk Training, MAN Energy Solutions, NYK Line, 
Seaspan, Stolt Tankers, TotalEnergies and V.Group.

This publication has been prepared by the above mentioned project 
team for informational purposes only. The content herein is based 
on studies, research, and analyses conducted by the authors and 
contributors, as well as publicly available information as of the date of 
publication. While every effort has been made to ensure the accuracy 
and reliability of the information presented, no guarantee or warranty, 
either expressly or impliedly, is made regarding the completeness, 
accuracy, or suitability of this information for any specific purpose. 

This publication is not intended to serve as technical, safety, regulatory, 
legal, or other advice. Readers are encouraged to consult with their 
advisors before making any decisions or taking actions based on 
the information contained herein. Compliance with applicable laws, 
regulations, and standards, including but not limited to those related to 
safety, environmental protection, and design requirements, remains the 
sole responsibility of the reader.

 The authors and contributors disclaim all liability, whether in contract, 
tort (including negligence), or otherwise, for any damages, losses, 
errors, or injuries, whether direct, indirect, incidental, or consequential, 
arising from the use of, or reliance on, the information contained in 
this publication. By accessing this publication, readers acknowledge 
and agree to the terms of this disclaimer and release the authors and 
contributors from any liability associated with the use of the information 
provided herein.

© Ammonia Competency and Training Practitioner Handbook, Lloyd’s 
Register Maritime Decarbonisation Hub and Mærsk Mc-Kinney Møller 
Center for Zero Carbon Shipping, 2026
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Preface
As shipping transitions toward zero-carbon fuels, ammonia is emerging as a leading option due to its 
zero‑carbon performance at the point of use. At the same time, ammonia introduces a distinct and elevated risk 
profile arising from its toxicity, corrosivity, and reactivity. These characteristics demand specific operational 
controls and enhanced competencies for both shipboard and shore-based personnel.

While industry has experience handling ammonia as cargo, its use as a marine fuel represents a fundamental 
change. Ammonia-fuelled vessels involve new ship designs, dual-fuel propulsion systems, frequent bunkering 
operations, and continuous fuel handling during normal operations—significantly increasing personnel 
exposure and operational complexity.

Fuel Safety Frameworks: Ammonia is a practitioner series from the Lloyd’s Register Maritime 
Decarbonisation Hub and the Mærsk Mc-Kinney Møller Center for Zero Carbon Shipping.

Ammonia as Fuel Competencies 
and Training (2025)

À Project Summary Report
À Competencies and Training

Proposed Overall Framework
À Detailed Competency

& Training Operational,
Maintenance and Emergency
Response Scenario Evaluations

Ammonia Competency 
and Training Practitioners 
Handbooks (2026)

À Emergency Response
À Maintenance
À Leak Detection, Management, 

Isolation and Repair 

Ammonia Process Safety 
Management Maturity Self-
Assessment Tool (2026)

À User Guide
À Element Maturity Tables
À Assessment Template

Ammonia is not  
“just another fuel.”

Its safe use depends on clearly 
defined competencies, role‑specific 

training, and strong coordination 
between shipboard and 

shore‑based teams.

https://www.zerocarbonshipping.com/files/ammonia-as-fuel-competencies-and-training-summary.pdf
https://www.zerocarbonshipping.com/files/ammonia-phase-3-framework-report.pdf
https://www.zerocarbonshipping.com/files/ammonia-phase-3-framework-report.pdf
https://www.zerocarbonshipping.com/files/ammonia-phase-3-scenario-evaluations.pdf
https://www.zerocarbonshipping.com/files/ammonia-phase-3-scenario-evaluations.pdf
https://www.zerocarbonshipping.com/files/ammonia-phase-3-scenario-evaluations.pdf
https://www.zerocarbonshipping.com/files/ammonia-phase-3-scenario-evaluations.pdf
https://www.zerocarbonshipping.com/files/ammonia-process-safety-management-maturity-self-assessment-tool-element-maturity-tables.pdf
https://www.zerocarbonshipping.com/files/ammonia-process-safety-management-maturity-self-assessment-tool-user-guide.pdf
https://www.zerocarbonshipping.com/files/ammonia-process-safety-management-maturity-self-assessment-tool-assessment-template.pdf
https://www.zerocarbonshipping.com/files/ammonia-competency-and-training-practitioner-handbook-maintenance.pdf
https://www.zerocarbonshipping.com/files/ammonia-competency-and-training-practitioner-handbook-leak-detection-management-isolation-and-repair.pdf
https://www.zerocarbonshipping.com/files/ammonia-competency-and-training-practitioner-handbook-emergency-response.pdf


01 03 070502 04 06

AMMONIA COMPETENCY AND TRAINING PRACTITIONER HANDBOOK LEAK DETECTION, MANAGEMENT, ISOLATION AND REPAIR

5

How to use this handbook
Acknowledging that safe ammonia operations rely on effective 
shipboard and shore-based interface, the handbook provides 
competency and training standards for a number of operational 
scenarios for a wide spectrum of roles within the supply chain, or 
competency groups.

This handbook is based on the Ammonia Phase 3 Competencies and Training project 
developed by the Mærsk Mc-Kinney Møller Center for Zero Carbon Shipping (MMMCZCS) 
and Lloyd’s Register’s Maritime Decarbonization Hub (Decarb Hub). It focuses on one of the 
highest-risk operational domains associated with ammonia-fuelled vessels. 

This handbook translates seven operational scenarios associated with ammonia leakage 
into clear competency and training expectations that can be applied in practice. All have 
been listed as standalone topics:

1. General leak characteristics and behaviour

2. Sources of leaks

3. Detection of ammonia leaks

4. Leak management

5. Leak isolation

6. Leak Repair

7. Recommissioning
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2.	 Shore-side personnel 

Similarly to seafarers, shore-side personnel were 
also identified

	À Corporate: Refers to Company Personnel that 
manage the vessel including

	— Operations, Technical, Safety Departments’ 
Managers

	— Supply chain/procurement Departments 
employees

	— Designated Person Ashore (DPA)

	À Management: Refers to the Port Authority (PA), 
which acts as the Competent Authority on behalf 
of the Government it represents. A Port Authority is 
responsible for all port entries and operations.

	À Operations: Refers to Terminal Management (TM) 
including

	— Managers for Ports/ Terminals
	— Supervisors
	— Other Terminal Personnel
	— Emergency Responders, namely local / 

shoreside fire teams.

	À Support: Refers to Shore Support Personnel (SP) 
including

	— Bunker Barges Operators
	— Waste Reception Facilities personnel on barges 

and tugs 
	— Emergency Response Entities, i.e. salvers.

Competency groups

1.	 Shipboard personnel

Seafarers were categorized into three groups based 
on their roles:

	À Management: Refers to the Shipboard 
Management Team (SMT) including

	— Ship Senior Officer
	— Master
	— Chief Engineer
	— Chief Officer
	— First Engineer

	À Operations: Refers to Shipboard Junior Officers 
(SJO) directly involved in the operation of the ship 
and its engines including

	— 2nd Officer/ Engineer
	— 3rd Officer/ Engineer
	— Electrical/ Electro-Technical Officer

	À Support: Refers to Shipboard Support Ratings 
(SSR); personnel assisting with maintenance and 
other operational tasks, including

	— Ratings, i.e Bosun, Boatswain
	— Able seaman
	— Ordinary seaman
	— Motorman
	— Oiler
	— Other seafarers such as cooks, galley 

personnel and stewards

For each group of stakeholders identified, both shipboard and ashore, a taxonomy is introduced for ease of 
navigation. An orange circle (▯) indicates that this competency is relevant to this role.

Shipboard roles Shore-based roles

Management

▯
Corporate

▯
Operations

▯
Management

▯
Support

▯
Operations

▯
Support

▯

1 2
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Levels of competence

Competence is understood as the combined outcome of sufficient Knowledge, Understanding and Proficiency 
(KUP) required to perform a task safely and effectively, in line with established principles in the IMO 
International Convention on Standards of Training, Certification and Watchkeeping for Seafarers (STCW).

The combination of operational scenarios and competency groups provides clarity in developing competencies 
and training that are both effective and appropriate to the roles, responsibilities and emerging role profiles of 
the maritime workforce engaged in ammonia-fuelled operations. 

Training remains the cornerstone of a broader Human Factors ecosystem that must account for vessel 
design, procedures, workload management, and change management. As technology for this molecule 
advances and regulations evolve to a solid framework, the set of competencies and training suggestions 
outlined in this Handbook should be reviewed and updated accordingly.

Shipboard roles Shore-based roles

Training standard 

Ammonia release alarms: onboard

Competency 1.1

Familiarity with ammonia leak 
alarms on board the ship 
and requisite responses for 
addressing leaks.

Management

▯
Corporate

▯
Operations

▯
Management

▯
Support

▯
Operations

▯
Support

▯

i.	 Ability to identify and differentiate ammonia leak alarms from 
other alarms on board the ship.

ii.	 Knowledge of shipboard response actions required to safely 
manage an ammonia leak while eliminating the source of 
the leak.

iii.	 Knowledge of response actions required ashore in preparation 
for an ammonia leak or vapour cloud extending beyond the 
boundaries of the ship.

▯▯

More specifically:

1.	 Competencies are assigned using this taxonomy rather than specific job titles.

2.	 Training requirements are scaled in proportion to level of responsibility and exposure to risk.

3.	 Interfaces between shipboard and shore-based roles are explicitly identified.

4.	 For each applicable competence, the relevant qualitative criteria (Knowledge, Understanding, Proficiency 
and Familiarity) are explicitly identified and visually represented, indicating their relative contribution and 
weight in shaping overall competence and thus supporting curriculum design and assessment strategy: 

▯▯▯	 Knowledge

▯▯	 Understanding

▯	 Proficiency and Familiarity

1

3

4 2
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Shipboard roles Shore-based roles

Training standard 

General

Competency 1.1 

Understanding of the 
characteristics and 
behaviour of ammonia leaks.

Management

▯
Corporate

▯
Operations

▯
Management

▯
Support Operations

▯
Support

▯

i.	 Understanding of ammonia vapour behaviour, including 
expansion, cloud formation, dispersion, and associated hazards.

ii.	 Understanding of the effects of atmospheric humidity 
and moisture on the density, dispersion, and behaviour of 
ammonia vapours.

iii.	 Understanding of changes in the characteristics and behaviour 
of ammonia vapours when mixed, intentionally or inadvertently, 
with vapours of other substances.

iv.	 Understanding of the low-temperature effects and associated 
hazards arising from leaks of liquid ammonia.

v.	 Knowledge of measures to prevent or reduce the rapid 
vaporisation of leaking liquid ammonia, including the use of 
temporary containment measures such as tarpaulins.

vi.	 Knowledge of measures to prevent or reduce the rapid 
vaporisation of liquid ammonia pools, including the use 
of covers.

▯▯
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Shipboard roles

Shipboard roles

Shore-based roles

Shore-based roles

Training standard 

Training standard 

Potential sources of leaks

Response actions to an ammonia leak source

Competency 2.1

Competency 2.2 

Understanding of potential 
sources of ammonia 
leaks within shipboard 
ammonia systems.

Proficiency in planning 
response actions to an 
ammonia leak source based 
on its location, severity, 
likelihood of escalation, 
potential dispersion, and 
proximity to personnel or 
other vulnerable locations.

Management

▯

Management

▯

Corporate

▯

Corporate

Operations

▯

Operations

▯

Management

Management

▯

Support

Support

Operations

Operations

▯

Support

Support

▯

i.	 Knowledge of ammonia storage and handling systems, including 
the ability to identify system vulnerabilities that may lead to 
ammonia leakage.

ii.	 Understanding of corrosion mechanisms in ammonia systems 
and their effects, including crack initiation, degradation, and 
material fracture.

iii.	 Understanding of critical system parameters, including the 
consequences of operating outside prescribed limits and the 
potential for ammonia leakage.

i.	 Understanding of the arrangement of ammonia fuel handling 
and storage systems on board, including familiarity with the 
operation of associated equipment.

ii.	 Understanding of the likelihood of ammonia leaks associated 
with various systems, subsystems, equipment, and components, 
including their location and the potential consequences of 
such leaks.

iii.	 Knowledge of leak detection methods applicable to annular 
spaces in double-walled piping systems.

iv.	 Knowledge of leak detection approaches for single-walled 
insulated pipes and double-walled insulated pipes.

v.	 Knowledge of procedures for communication and reporting of 
ammonia leaks that extend beyond the boundaries of the ship.

▯▯▯

▯▯
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Shipboard roles

Shipboard roles

Shore-based roles

Shore-based roles

Training standard 

Training standard 

03

13

Fixed detectors

Portable detectors

Competency 3.1 

Competency 3.2 

Understanding of the 
functioning of shipboard fixed 
ammonia detection and 
alarm systems.

Understanding of situations 
in which gas detection is 
required and of the functioning 
of portable and personal 
ammonia gas detectors.

Management

▯

Management

▯

Corporate

▯

Corporate

▯

Operations

▯

Operations

▯

Management

Management

▯

Support

Support

▯

Operations

Operations

▯

Support

Support

▯

i.	 Understanding of the operating principles, functioning, and 
operational limitations of fixed ammonia gas detection systems.

ii.	 Understanding of the interpretation of detector readings 
and alarms, including assessment of detected ammonia 
concentrations in relation to applicable alarm and 
threshold levels.

iii.	 Knowledge of devices and tools used to assist in locating and 
analysing the source of ammonia leaks within storage tanks, 
equipment, piping, and associated fittings.

i.	 Knowledge of circumstances under which ammonia gas 
detection is required, including routine, abnormal, and 
emergency conditions.

ii.	 Understanding of the operating principles, correct use, and 
operational limitations of portable and personal ammonia 
gas detectors.

iii.	 Understanding of the interpretation of ammonia concentration 
readings and associated alarm levels.

▯▯

▯▯
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Shipboard roles

Shipboard roles

Shore-based roles

Shore-based roles

Training standard 

Training standard 

03

14

Special equipment and methods

Influencing factors on detection

Competency 3.3 

Competency 3.4 

Proficiency in the use of 
specialised equipment and 
tools to identify the source of 
ammonia leaks, in accordance 
with approved procedures and 
safety precautions.

Understanding of factors 
that may adversely affect 
the performance of fixed 
and portable ammonia gas 
detectors and their ability to 
detect ammonia leaks.

Management

▯

Management

▯

Corporate

Corporate

▯

Operations

▯

Operations

▯

Management

Management

Support

Support

Operations

▯

Operations

▯

Support

▯

Support

▯

i.	 Knowledge of methods for detecting ammonia leaks.

ii.	 Understanding of the operating principles and application of 
specialised equipment used to identify sources of ammonia 
leaks, including sonic imagers, thermal imaging cameras, and 
similar devices, when provided.

iii.	 Knowledge of methods used to assist in pinpointing the source 
of ammonia leaks, including the use of soap-water solutions and 
other approved techniques.

i.	 Understanding of the adverse effects of excessive ventilation 
in monitored spaces, including the potential dilution of small 
ammonia leaks and the risk of such leaks remaining undetected.

ii.	 Understanding of the influence of atmospheric conditions, 
including wind, rain, fog, and similar factors, on the 
effectiveness of ammonia detection on open decks and semi-
enclosed spaces.

iii.	 Knowledge of procedures for the testing, calibration, and 
verification of ammonia gas detectors to ensure repeatability and 
reproducibility of measurements.

▯▯

▯▯▯
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Shipboard roles

Shipboard roles

Shore-based roles

Shore-based roles

Training standard 

Training standard 

03

15

Response

Safety systems

Competency 3.5 

Competency 3.6 

Understanding of shipboard 
response actions to be 
undertaken commensurate 
with the concentration of 
ammonia detected.

Understanding of shipboard 
ammonia leak detection and 
alarm systems, including 
interlinked automated safety 
system responses activated 
upon detection.

Management

▯

Management

▯

Corporate

▯

Corporate

▯

Operations

▯

Operations

▯

Management

Management

Support

Support

Operations

Operations

Support

Support

i.	 Understanding of protocols to be followed in the event of 
ammonia leak detection, including the appropriate selection and 
use of personal protective equipment (PPE).

ii.	 Knowledge of the Acute Exposure Guideline Levels (AEGL-1, 
AEGL-2, and AEGL-3) applicable to ammonia exposure.

iii.	 Understanding of required response actions based on the 
location and concentration of an ammonia leak, including 
reference to applicable Threshold Limit Values (TLVs).

iv.	 Knowledge of company-specific procedures and policies 
relating to ammonia exposure thresholds and response actions.

i.	 Knowledge of the location, type, and coverage of ammonia gas 
detection systems installed on board.

ii.	 Understanding of the tiered alarm levels preset within ammonia 
detection systems and the required responses associated with 
each alarm tier.

iii.	 Understanding of automated and interlinked system responses 
activated upon detection of ammonia, including redundancies, 
interlocks, shutdown functions, and other designed risk-
mitigation measures.

▯▯

▯▯
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Shore-based rolesShipboard roles

Training standard 

General

Competency 4.1 

Proficiency in analysing 
shipboard ammonia system 
arrangements and operational 
conditions, and in taking 
proportionate measures to 
prevent or minimise risks to 
human life, the safety of the 
ship, and the environment.

Management

▯
CorporateOperations

▯
ManagementSupport Operations Support

i.	 Understanding of system fail-safe arrangements, built-in 
redundancies, and required human interventions in the event of 
ammonia leaks.

ii.	 Knowledge of ship-specific contingency and emergency 
response plans applicable to ammonia leaks.

iii.	 Understanding of response strategies for liquid ammonia 
leaks, with emphasis on preventing further vapour generation 
and, as far as practicable, maintaining released ammonia in its 
liquid state.

iv.	 Understanding of situations in which shielding and containment 
measures, including tarpaulins, covers, spray shields, 
containment pipes, and hoses, may be used to manage vapour 
releases and, where practicable, direct releases to safer 
locations such as covered pools or tanks.

v.	 Knowledge of double-door air-lock access arrangements, where 
permitted and installed, for spaces such as Fuel Preparation 
Rooms (FPR) and Tank Connection Spaces (TCS).

vi.	 Knowledge of designated safe havens or refuge spaces on 
board intended to prevent personnel exposure in the event of an 
ammonia leak.

vii.	 Understanding of the availability, limitations, and correct use 
of emergency escape equipment and personal protective 
equipment (PPE).

▯▯▯
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Shipboard roles Shore-based roles

Training standard 

Shore-based rolesShipboard roles

Training standard 

Ventilation

System parameters

Competency 4.2 

Competency 4.3 

Understanding of the 
appropriate utilisation of 
ventilation in toxic spaces 
and toxic areas on board in 
the event of an ammonia leak, 
in order to mitigate toxicity 
and flammability risks.

Understanding of the actions 
required for shipboard 
monitoring and response to 
the potential development or 
detection of ammonia leaks.

Management

▯

Management

▯

Corporate

▯

Corporate

▯

Operations

▯

Operations

▯

Management

Management

Support

Support

Operations

Operations

Support

Support

i.	 Understanding of the distinction between toxic areas 
located on open decks and toxic spaces within the ship’s 
structural boundaries.

ii.	 Understanding of the effects of ventilation on ammonia toxicity 
and flammability.

iii.	 Understanding of dispersion strategies and methods applicable 
to toxic areas on open decks.

iv.	 Understanding of the consequences and risks associated 
with ventilation being stopped, reduced, or failing during an 
ammonia leak.

v.	 Knowledge of ventilation systems serving spaces containing 
ammonia handling and fuel preparation equipment.

vi.	 Knowledge of ventilation systems serving spaces that do not 
contain ammonia handling equipment but may be subject to 
ammonia ingress in the event of a leak.

vii.	 Understanding of strategies to maintain spaces affected by 
active ammonia leaks below the flammability range while 
corrective actions are undertaken to eliminate the leak.

i.	 Understanding of system parameters and alarm indications that 
may be indicative of a developing or prospective ammonia leak.

ii.	 Understanding of the monitoring of parameters and alarms 
identified as critical for early detection of ammonia leaks.

iii.	 Understanding of automated system responses and required 
manual interventions to stabilise system parameters, prevent the 
development of a leak, or isolate an active ammonia leak.

▯▯

▯▯
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Shipboard roles

Shipboard roles

Shore-based roles

Shore-based roles

Training standard 

Training standard 

Atmospheric conditions

Safe dispersion of leak

Competency 4.4 

Competency 4.5 

Proficiency in monitoring 
atmospheric conditions, 
including wind direction, wind 
speed, humidity, and other 
relevant factors, in order 
to take timely and decisive 
actions in the event of an 
ammonia leak on deck.

Proficiency in determining 
ammonia vapour cloud 
dispersion in relation to 
potential leak flow rates, 
released volumes, and 
prevailing weather and 
atmospheric conditions, in 
order to inform appropriate 
risk mitigation and 
response actions.

Management

▯

Management

▯

Corporate

▯

Corporate

▯

Operations

▯

Operations

▯

Management

Management

Support

Support

Operations

▯

Operations

▯

Support

▯

Support

▯

i.	 Understanding of the interpretation of prevailing and forecast 
weather conditions and their influence on the dispersion of 
ammonia vapour clouds, for the purpose of mitigating risks to 
human life and the safety of the vessel.

i.	 Understanding of the determination of leak consequences based 
on ammonia leak flow rate, in order to take proportionate and 
timely actions to minimise associated risks.

ii.	 Understanding of the effects of atmospheric conditions, 
including humidity, wind speed and direction, temperature, cloud 
cover, and time of day, on the dispersion of ammonia vapours.

iii.	 Understanding of ammonia vapour cloud dispersion patterns 
and their implications for personnel safety and ship operations.

▯▯▯

▯▯▯
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Shipboard roles

Shipboard roles

Shore-based roles

Shore-based roles

Training standard 

Training standard 

Identification of the leak source

System design

Competency 5.1 

Competency 5.2 

Proficiency in analysing 
shipboard ammonia systems 
to identify the source of 
ammonia leaks, including 
the use of system information, 
monitoring data, and approved 
diagnostic methods.

Understanding of the design 
of shipboard ammonia 
systems as it relates to safe 
isolation of equipment and 
subsystems in the event of 
ammonia leaks.

Management

▯

Management

▯

Corporate

Corporate

▯

Operations

▯

Operations

▯

Management

Management

Support

Support

Operations

Operations

Support

Support

i.	 Understanding of ammonia leak detection equipment, including 
the types of detectors installed or carried on board and their 
operational limitations.

ii.	 Understanding of system parameters and alarm indications that 
may be indicative of an ammonia leak and assist in identifying 
the likely source of the leak.

iii.	 Knowledge of written procedures and risk assessments 
addressing measures to control or limit ammonia leaks, including 
the use of tarpaulins and other approved safe practices.

i.	 Understanding of the design, function, and operation of 
individual items of equipment within the integrated ammonia 
fuel system.

ii.	 Understanding of system redundancies that allow for the 
safe isolation of equipment or subsystems while maintaining 
operation at partial or full capacity, where applicable.

iii.	 Understanding of automated system responses to breaches of 
system integrity, including the detection and management of 
ammonia leaks.

iv.	 Understanding of required manual interventions, including 
actions to be taken when automation fails or is unavailable.

▯▯

▯▯▯
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Leak Repair
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Shipboard roles Shore-based roles

Training standard 

Steps to eliminate the leak

Competency 6.1

Proficiency in analysing 
ammonia fuel systems to 
identify the source of leaks 
and plan appropriate steps to 
eliminate the leak.

(including selection of isolation, 
control, and rectification 
measures in accordance with 
approved procedures and 
risk assessments)

Management

▯
CorporateOperations

▯
ManagementSupport Operations Support

i.	 Understanding of system design features that enable 
determination of the precise location of an ammonia leak 
within an identified area, including the specific equipment or 
component involved.

ii.	 Understanding of troubleshooting methods used to identify 
equipment malfunctions or component failures within ammonia 
fuel systems.

iii.	 Understanding of system redundancies that permit isolation 
of parts of the system while retaining operability at rated or 
reduced capacity, where applicable.

iv.	 Understanding of procedures for rectifying system malfunctions, 
including repairs and component replacement, in accordance 
with approved procedures.

v.	 Knowledge of safe work practices, including the conduct of 
risk assessments to determine appropriate personal protective 
equipment (PPE) requirements.

vi.	 Understanding of control, monitoring, and inspection 
requirements associated with system or equipment isolation 
prior to invasive repair activities.

vii.	 Understanding of the selection and use of PPE appropriate 
to the assessed exposure risk during isolation and first-
break activities.

▯▯▯
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Shipboard roles Shore-based roles

Training standard 

Recommissioning following repair

Competency 7.1 

Proficiency in 
recommissioning ammonia 
fuel systems and equipment 
following repair.

(including selection of isolation, 
control, and rectification 
measures in accordance with 
approved procedures and 
risk assessments)

Management

▯
Corporate

▯
Operations

▯
ManagementSupport Operations Support

i.	 Understanding of safety considerations applicable to returning 
ammonia fuel systems or equipment to service following 
isolation, repair, or maintenance.

ii.	 Understanding of procedures for drying, purging, temperature 
conditioning, and re-pressurisation of isolated ammonia systems 
or equipment.

iii.	 Understanding of system pressure testing and leak testing 
requirements prior to the return to normal operation.

iv.	 Understanding of parameter monitoring requirements during 
recommissioning to confirm stable and safe system operation.

v.	 Understanding of the selection and use of personal protective 
equipment (PPE) appropriate to the assessed exposure risk 
during re-pressurisation and recommissioning activities.

▯▯▯
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List of Abbreviations

Abbreviation Description

AEGL Acute Exposure Guideline Level

DPA Designated Person Ashore

FPR Fuel Preparation Room

KUP Knowledge, Understanding, and Proficiency

Decarb Hub Lloyd's Register Maritime Decarbonisation Hub

MMMCZCS Mærsk Mc-Kinney Møller Center for Zero Carbon Shipping

PA Port Authority

PPE Personal Protective Equipment

SJO Shipboard Junior Officer

SMT Shipboard Management Team

SP Shore Support Personnel

SSR Shipboard Support Ratings

STCW International Convention on Standards of Training, Certification and 
Watchkeeping for Seafarers

TCS Tank Connection Space 

TLV Threshold Limit Value

TM Terminal Management



01 03 070502 04 06

AMMONIA COMPETENCY AND TRAINING PRACTITIONER HANDBOOK LEAK DETECTION, MANAGEMENT, ISOLATION AND REPAIR

27

Acknowledgements 
The findings of this report are built on extensive cross-sector collaboration between organisations in the 
maritime industry and beyond.

The project team consisted of the Lloyd’s Register Maritime Decarbonisation Hub, the Mærsk Mc-Kinney Møller 
Center for Zero Carbon Shipping, Anglo-Eastern Ship Management, the Ammonia Safety & Training Institute 
(ASTI), BP, Cargill, CF Industries, Hapag-Lloyd, A. P. Moller-Maersk, Maersk Training, MAN Energy Solutions, 
NYK Line, Seaspan, Stolt Tankers, TotalEnergies and V.Group.



01 03 070502 04 06

AMMONIA COMPETENCY AND TRAINING PRACTITIONER HANDBOOK LEAK DETECTION, MANAGEMENT, ISOLATION AND REPAIR

28

Fonden Mærsk Mc-Kinney Møller Center for 
Zero Carbon Shipping is real climate action. We 
are a not-for-profit, independent research and 
development center established to accelerate 
the transition towards a net-zero future for the 
maritime industry. Together with our partners, 
we enable and inform the development and 
implementation of new technologies, build 
confidence in new concepts, and mature viable 
pathways to support the systemic and regulatory 
changes required to decarbonize global shipping.

As an independent and neutral platform for cross-
sector collaboration, the Center brings together 
industry leaders, researchers, policymakers 
and public institutions to address some of 
the most complex challenges facing maritime 
decarbonization. Our work is grounded in 
scientific integrity, transparency and responsible 
governance, and is designed to facilitate trusted 
collaboration while respecting the independent 
decision-making of all participants.

The Center does not direct, coordinate or 
endorse commercial behaviour, market 
strategies or competitive outcomes. Instead, 
we provide fact-based research, analysis and 
insights that stakeholders may independently 
assess and apply within their own organisations 
and decision-making processes. We are 
committed to presenting our findings neutrally 
and transparently, including through clear 
methodologies and defined scopes of work, in 
order to support informed dialogue, innovation 
and evidence-based policymaking across the 
maritime ecosystem.

Through applied research, partnerships and 
industry-wide engagement, we aim to accelerate 
scalable solutions that support a safe, sustainable 
and commercially viable transition for the global 
maritime industry.

www.zerocarbonshipping.com

The Lloyd’s Register Maritime Decarbonisation 
Hub (commonly known as the Decarb Hub) is 
an independent, non-profit initiative established 
through a partnership between Lloyd’s Register 
Foundation — a global charity with a mission to 
engineer a safer world — and Lloyd’s Register 
Group, a global provider of maritime professional 
services with over 260 years of heritage.

This partnership brings together the Foundation’s 
public benefit mandate and focus on societal 
resilience, with the Group’s deep technical 
expertise and trusted relationships across the 
maritime industry. Positioned at the intersection 
of these two organisations, the Hub is uniquely 
equipped to accelerate the safe, sustainable, 
and human-centric decarbonisation of global 
shipping — combining neutrality with influence, 
and research with real-world application. 

www.thedecarbhub.org

http://www.zerocarbonshipping.com/
https://www.thedecarbhub.org
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