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Foreword
This Guide provides an overview of Naval Classification and its role in naval ship 
safety assurance. It is aimed at anyone responsible for procuring, operating and 
managing naval vessels, as well as those involved in safety regulation. In order for 
a navy to gain the best advantage from the independent assurance provided by 
Naval Classification, it is essential that it is understood by both operational and 
technical communities. 

Naval Classification is relatively new. The Royal Canadian Navy has traditionally 
undertaken assurance of safety and capability using their own resources.  
However, recognising the challenges of ever more complex systems and finite 
resources faced by many navies, the Royal Canadian Navy has adopted the 
Rules for the Classification of Naval Ships developed by Lloyd’s Register (LR) in 
partnership with the Royal Navy and several other navies and industry bodies. 

These Rules form the basis for what has become a highly effective package of services that provide independent 
assurance for those who want to ensure naval vessels are safe to operate and capable of fulfilling their intended 
roles. This approach has leveraged good practice for commercial shipping but also recognises the unique 
operational expectations of naval ships and the higher levels of risk that navies will tolerate when called  
on to deliver their military capability. 

A key consideration for myself as the Naval Materiel Regulatory Authority for the Canadian Department of National 
Defence is ownership. The Rules for Naval Classification are owned by the LR Naval Ship Technical Committee, 
which consists of the navy and industry users and I am confident in writing this foreword because, through the 
participation of Canadian committee members, Canada has developed a keen sense of ownership and confidence 
in the process. It is essential that all user groups actively participate in the continuous improvement of the Naval 
Classification process to ensure that it is robust, effective and continues to meet the needs of its users. 

Finally, a word on scope. The Royal Canadian Navy as a self-regulating entity must ensure that safety assurance 
is provided for the entire integrated ship system. The scope of Naval Classification outlined in this guide is the 
through-life safety assurance of hull and machinery systems through certification, which is similar to the scope 
of traditional ship classification. As such, in application in Canada, Naval Classification can cover a significant 
part of the integrated ship system and make a notable contribution to the overall ship safety management 
effort. Furthermore, the Naval Classification process and associated services can be leveraged to support more 
comprehensive safety management strategies. The Royal Canadian Navy will be employing these services to 
support a comprehensive goal setting (risk based) approach to providing whole ship safety assurances for their 
acquisition projects.   

This publication is intended to not only provide the reader a broad understanding of Naval Classification but also 
an appreciation of how it can support the reader in meeting their ship safety management obligations.

Captain (Navy) Jacques P. Olivier

Director Naval Platform Systems 
Naval Materiel Regulatory Authority 
Department of National Defence 
Government of Canada

1. Introduction
The procurement and ownership of a capital-intensive asset such as a naval ship brings with it many challenges for 
those involved over the project lifecycle. Ensuring that individual responsibilities and objectives are balanced with 
the constraints of limited budgets; increasing public scrutiny; greater attention to, and obligations for, provision  
of safety; and loss in some cases of critical technical knowledge mean that having a balanced assurance process  
is now a fundamental requirement.

Gaining this multi-faceted assurance, whether from the perspective of the nation’s government, the Chief of Navy,  
the designer or shipbuilder, or the sailors who will take the vessel into service, means that the practices and 
solutions used in previous projects may not deliver the necessary outcomes.

The same challenges exist for those involved with commercially operated shipping, but they have been able to 
meet this challenge through closer co-operation between shipowners, designers and shipbuilders, regulatory 
authorities and classification (class) societies. Unfortunately, it is not feasible to simply apply the commercial 
process to naval ships as many of the concepts and practices do not fit the design and/or procurement processes 
for government-owned assets.

This has led to the evolution over the last twenty years of naval classification (the classification of naval ships) from 
a facsimile of class for commercial ships into a more nuanced assurance process, as described in this publication. 
This process then provides appropriate assurance to the various stakeholders that their responsibilities are being 
discharged. For example:

•  For a government, ensuring that value for money is achieved for the public purse is not necessarily a matter  
of selecting the cheapest offering, but needs to balance provable capability with cost

•  For the public, they can be confident that while a naval ship may not fully meet all the international safety and 
environmental protection agreements that exist, navy ships flying the national Flag have done as much as is 
reasonably practicable to meet these standards while also assuring their operational capabilities

•  For shipbuilders, getting projects delivered on time is a matter of ensuring that equipment from a global supply 
chain is successfully integrated into the platform and meets design assumptions and regulatory requirements

•  Having a vessel that will stand up to the rigours of naval service gives confidence that sailors can deliver their 
military objectives

•  For LR, the assurance that the processes work to ensure the integration of those sub-systems covered by the 
scope of classification into the ship as a ‘system of systems’ thus meeting the design intent. This needs to be  
a through-life activity to maintain assurance levels
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All can gain from the assurance that designing and building to class can provide, as explained in the following 
sections.

Classification, though, is not a panacea that solves all issues. A navy still needs to be able to describe what it wants 
to achieve; a government needs to be able to select a supplier based on value, not price; an operator needs to 
know what the design limitations of a platform are and how to prevent exceeding them; and in a combat situation, 
an opponent may not play by the rules. The assurers need to communicate their assurance effectively.

To achieve these goals, LR uses the ‘V’ model of procurement shown in Figure 1, to describe how classification fits 
into the procurement process. Through life, we extend this into an iterative V model (sometimes described as a  
W model). 

Figure 1. The V model of naval procurement, showing how the assurance process starts 
before the time when class is traditionally applied.
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2.1. Naval ship safety assurance

The term naval ship covers a wide variety of ship types or ‘platforms’ which differ from one navy to another. These 
include warships, submarines, auxiliary vessels, boats, barges, landing craft and Special Forces craft.

Assurance can be defined as a freedom from doubt that inspires confidence. Naval ship safety assurance is the 
process that provides confidence that compliance with a set of key safety requirements and standards is achieved 
through life, from concept to disposal. The assurance process must be effective, independent and with a clear 
scope of what is and is not included. For the project stakeholders to have the confidence in the assurance process, 
a solid body of evidence must be presented to support the conclusion that the level of assurance desired has been 
met. It must be clear who is responsible for delivering this assurance.

For the purposes of LR’s naval ship assurance services, safety refers to the safety of the platform, any embarked 
personnel, third parties and property, and the protection of the environment. With the increasing use of 
autonomous and remote platforms this is likely to extend into the shoreside operating and control systems  
and personnel.

Navies identify the level of assurance required for both their ships and the ships’ systems. A process is then put in 
place to ensure this level is attained. For some navies or naval projects, classification alone will provide a sufficient 
level of assurance. For others, a greater level of assurance will be required.

Whatever the level of assurance, it must be built in at the earliest stage of the ship’s lifecycle when the stakeholders 
are defining the exact functions it will need to perform. And it should be maintained through life.

The clear application of naval ship assurance principles (often in the form of a naval assurance framework) should 
offer up many benefits including:

•  Clear communication of naval performance requirements and definition of benchmarks against best 
commercial practice

•  Elimination of the gaps and overlaps between naval and commercial practice thus reducing risk and therefore 
cost drivers

• A reduction in the number of standards documents, thus reducing risk and again cost

•  Assurance is undertaken by qualified, experienced and certified professionals who are independent and are 
knowledgeable and competent in the application of the latest classification Rule sets and best practices. With 
the speed of technological advancement and emerging technologies, LR engages with experts within many 
original equipment manufacturers (OEMs) that are also engaged in developing best practice based on their 
knowledge and the rapid development of products, in the effort to provide the levels of assurance expected.

2. Naval ship safety assurance and the 
role of classification
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2.2. Alternative standards for naval ship construction

In the last twenty years, designers and shipbuilders have been increasingly employing alternative standards  
for the construction of modern warships. Previously, warships were constructed and maintained to standards 
directly developed by the navies themselves but this is changing and will continue to do so. There will always  
be a requirement for some naval standards, especially in the area of military capability and weapon systems  
as well as some specialist safety aspects but these will only be a part of the capability assurance continuum.

The alternative standards are more consistent with commercial ship practices and processes and therefore 
reap the benefits of a large experience pool as well as the potential to realise cost benefits in the design and 
construction of naval platforms. Navies are moving towards both commercial off-the-shelf (COTS) and military  
off-the-shelf (MOTS) solutions.

This move away from using pure military standards is driven by many factors including:

• Additional legislation

• The relative affordability of maintaining specialised naval standards

• Increasingly diluted or obsolescent naval standards

• Further complexity and diversity in ship capabilities

• More sophisticated user requirements

• Embracing accreditation

• Implementation of certification

• Progressive adoption of classification

• Expanded military and non-military operating environments

• Progression of human factors integration

• Improved planning and management of the capability lifecycle and its through-life support phase

• The drive for adoption and maintenance of safety cases through the capability lifecycle

The selection and application of standards in modern warship design, build, operation and disposal to address 
these factors is of critical importance to the success of a project.

2.3. The role of classification in assurance

2.3.1. What is classification?

LR and classification has its origins in the coffee houses of eighteenth century London where surveyors first 
assigned different ‘classes’ to ships for owners, insurers and operators or charters to better understand the risks 
they were exposed to and to provide assurance as to the capability of the ships (to successfully move their cargo 
from point to point).

Commercial ships over a certain size (usually over 24 metres in length or 500 gross tonnes (GT)) must be ‘Classed’. 
This means they must be certified as in accordance with the requirements of the Classification Rules and 
Regulations (the Rules) of a Class Society recognised by the Flag state (the country in which the vessel is registered) 
or international bodies, to be issued with certificates confirming compliance with the statutory requirements of 
the Flag state. The effect of this is that classification is a mandatory requirement for a commercial ship to operate. 

Classification is a system for controlling or regulating the material stage of a ship, component or feature  
to which it is applied through the Rules.

Classification has long been recognised as a fundamental element of commercial ship safety, and statutory 
authorities in many countries recognise this. Additionally, these statutory authorities authorise Class Societies  
to undertake surveys and inspections on their behalf by granting them ‘Recognised Organisation’ (RO) status.

The classification process is used to assure stakeholders that a ship or other marine platform complies with a set 
of rules or other safety and technical standards that have been clearly demonstrated to be appropriate for this 
function. The process is achieved by independent audit of the:

• Design

• Equipment and material supply chain

• Construction

• Through-life maintenance of the vessel

Classification as a process is therefore far more than a set of rules. It is an assurance process, in its own right, that 
addresses all phases of the platform lifecycle from design to disposal. It is adaptable and it has demonstrated that 
it can meet the challenges of diverse platforms: for example, very large crude carriers (VLCCs) or very large cruise 
ships. This is further testament to classification as a very powerful tool in the assurance process if used correctly 
and it is continuously cognisant of the requirements and design of the platform, its capability and its operational 
intent.

2.3.2. Naval classification and the LR Rules for the Classification of Naval Ships

Unlike commercial shipping, classification of naval and para-military vessels (such as coastguard ships) has 
been a discretionary process but can be traced back to 18591. This approach is changing in many navies where 
government and navy leaderships are embracing best practice for the design, build and management of fleets 
throughout their lives. In doing so they can best deliver best deliver value and understand and mitigate risks, 
thereby enhancing their naval capabilities and military operational effectiveness.

The LR Rules for the Classification of Naval Ships (the Naval Ship Rules) have been specifically developed to cater 
for the role that naval ships fulfil. They do not cover every structure or piece of equipment but generally cover the 
systems essential for the safe operation of the ship. The scope of systems and equipment covered by the Naval 
Ship Rules is greater than the scope of the Commercial Ship Rules. Additionally, these Rules have greater flexibility 
for addressing the issues faced by naval ships than is present in the commercial ships. 

In commercial shipping, classification is used to reduce risk to a ‘broadly acceptable’ level within an as low as 
reasonably practicable (ALARP) process in order to meet international safety regulations. The Naval Ship Rules 
have extensive links to the Classification Rules for commercial ships so that an equivalent baseline level of safety is 
achieved. However, this baseline level is only consistent with peacetime operations when the vessel is undertaking 
training activities or non-military roles, such as humanitarian assistance and disaster relief.

It should be noted that one of the underlying assumptions for commercial ships is that any incident or damage is 
contained so that the crew have a safe location to retreat to undertake corrective actions within their capabilities. 
For a fire scenario this could be the activation of a fixed system (for example, a fire fighting or other emergency 
system). If these actions do not control the situation, evacuation from the vessel will follow.

For a naval ship, being able to recover from an incident is normally a priority requirement (part of the ‘Float, Fight, 
Move’ ethos). This may require a different response to an incident and this is one of the fundamental differences 
between commercial and naval ships.

1 LR was involved in classing vessels for the Portuguese Navy from 1859 when John Scott Russell built the 250 tons steam gunboat Donna Maria Anna to class in the UK for Portugal.
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For naval ships, it is therefore imperative that the scope of classification is closely matched to the intended 
function and operational requirements of the vessel. The concept of operations (ConOps) for the vessel must be 
used during the classification process so that the solution presented by the designer and builder can be assessed 
against the elevated level of risk. This is done by determining a set of Class notations2 derived from a functional 
breakdown of the ConOps statement. As this is the starting point, it requires the naval administration to agree to 
the scope early in the project lifecycle.

Naval classification then does not seek to impose capability on the basis that it provides a safer solution, but seeks 
to provide assurance to a navy (and to the designer and builder) that the vessel can achieve an appropriate level of 
safety when being operated as intended. A comparison of the role of classification for commercial and naval ships 
is shown in Table 1.

Table 1 - The role of class for commercial and naval ships.

2 Class notations are assigned to a vessel to denote its specific functions and requirements. For example, the notation LSAE denotes life-saving and evacuation arrangements.

2.3.3. Classification in practice

During the design and construction of the vessel, classification provides assurance by verifying materials and 
equipment brought in by the shipbuilder or supplied to them through the navy. Through life, periodic surveys 
are carried out to confirm the material state of the vessel and to assess continued compliance with the Rules. 
The owner or operator is obliged to advise LR of any damage or alterations to the vessel that impact on the 
classification of those systems which are covered. This demonstrates that the vessel is suitable for use within  
the scope of the ruleset and notations selected.

When we say classification, we mean compliance with the technical requirements of a particular set of Rules.  
This compliance is managed by the application of the ‘regulatory’ part of the Rules. Hence the reference to the 
‘Rules and Regulations’.

These ‘Regulations’ in the Naval Ship Rules allow the substitution of other appropriate technical standards, 
provided that these standards give (at least) an equivalent level of safety. For some vessels, it is possible that the 
alternative standard could be another set of LR Rules: for example, hovercraft can be classed under the Naval Ship 
Rules but the technical criteria are found in the Rules for the Classification of Special Service Craft. If this approach 
is used, the Naval Ship Rules have specific notations to indicate the fact.

Role of class

Commercial ships Demonstrates that material safety is in compliance with international legislation

Naval ships Demonstrates that ship safety has been benchmarked against international legislation while taking 
into account the operational role of the vessel and also recognising that the navy may have a higher 
tolerance of risk in specific situations and more stringent requirements/standards to address  
these risks

Figure 2. The process of naval classification.

2.3.4. Governance of the Classification Rules and process

The Rules are managed through a well-defined governance process and are approved for application by a Naval Ship 
Technical Committee (NSTC), comprising members of navies and the defence industry worldwide. This ensures that 
they are pragmatic, provide an acceptable level of safety and are effective in meeting the expectations of users. The 
function of the NSTC is to consider any technical issues connected with LR’s business, any proposed alterations in the 
existing Rules and any new Rules for classification. To achieve this work in a timely and effective manner the Technical 
Committee may appoint sub-Committees or panels to assist with their task.

The Rules are a live document and are updated regularly to reflect service experience and technical change. In this way 
the Rules maintain their efficacy over time. This governance process is basically the same as the one utilised for the 
Commercial Rules and is a proven robust and effective system.

The NSTC for LR comprises of:

• Ex officio members:

 – Chairman and Chief Executive Officer of Lloyd's Register Group Limited

 – Chairman of the Classification Committee of Lloyd’s Register Group limited

• Members nominated by:

 – NSTC

 – Professional bodies representing technical disciplines relevant to the industry

 –  National and International trade associations with competence relevant to technical issues related to LR’s business

To ensure that the Rules are maintained as up to date as is practicable they are reviewed each year and changes 
presented to the Naval Ship Technical Committee (NSTC) for review and approval prior to publication. To make this 
process as robust as possible the NSTC have initiated three Intersessional Working Groups (ISWGs) who, as part of their 
remit, review all Naval Ship Rule proposals to apply technical and peer review prior to the NSTC Annual General Meeting. 
These ISWGs comprise of various industry and independent representatives with either direct subject matter expertise or 
access to it from their organisations. Using the IWSGs in this manner increases the rigour that rule proposals undergo by 
exposing them to a wide range of people with expertise in both military and commercial ship design, shipbuilding  
and operation.
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The process of Classification is undertaken by trained and authorised staff. The final acceptance into “Class” 
is agreed and approved by a Classification Executive Committee who will look at the evidence provided by the 
supervising surveyor at build (or for Transfer of Class or Acceptance into Class) in a first entry pack. Provided that 
the Classification Executive Committee are content with the information provided in the first entry pack they will 
grant approval to bring the vessel into Class with the appropriate notations.

2.3.5. Assurance is more than just classification

While naval ship safety assurance and naval classification are complementary they are not interchangeable. It is 
sometimes misunderstood that the correct application of naval classification will automatically deliver the level  
of assurance that navies require for their vessels. This is not always the case. 

For some vessels and navies, the scope of classification or certification will fully meet the overall safety assurance 
requirements. This is most likely with smaller vessels such as standard types of boats.

In other cases, a greater level of assurance will be required and additional technical standards will need to be 
applied. This may be achieved by the navy applying a safety case3 to the platform, to which naval classification  
can contribute.

Interestingly, in a test exercise, a reverse engineering approach was used to identify the specific hazards addressed 
by the machinery and electrical sections of the Naval Ship Rules. These were then compared against the hazards 
identified in the reference safety case for the same systems. While the Rules addressed the majority of hazards, 
the safety case only identified a minority. As there were hazards that were missed by both these risk management 
techniques, it suggests that the careful use of both in combination would provide a more robust solution. LR has 
now developed a safety case solution which follows this path.

2.3.6. Management of non-compliances

It is understood that for naval vessels, total compliance with the Rules or agreed standards will not always be 
achieved. To manage this situation, the anticipated non-compliances can be added to a tailoring document to 
define how the non-compliances can be addressed.

Primarily there are three states for a non-compliance:

•  Interpretations: Applied where strict compliance with a Rule requirement cannot be achieved but the proposed 
arrangement clearly satisfies the intent of the Rules. Acceptance is at LR’s discretion.

•  Exceptions: Where a non-compliance with the Rule requirement is managed through an acceptable alternative 
arrangement that is acceptable to LR and has the agreement of the owner, naval administration (where one 
exists) and the prime contractor. Exceptions may arise during both design and construction. Where they are 
apparent during the design these may be captured in the Tailoring Document.

•  Exemptions: Where a departure from the Rules is not acceptable to LR, an exemption is required. In this case 
the exemption will be fully documented and the owner formally advised. It is then for the owner to own and 
manage any risks associated with the exemption.

3 Defence Standard (Def Stan) 00-56 defines a safety case as being a structured argument, supported by a body of evidence, that provides a compelling, comprehensible 
and valid case that a system is safe for a given application in a given environment.

2.4. Naval administrations

Throughout this guide, we refer to naval administrations. In the context of classification and safety assurance,  
a naval administration broadly equates to a statutory authority or Flag state in the commercial shipping context.

The naval administration is responsible for ensuring to the Head of the Navy, that the vessels they are responsible 
for are certified to the safety standards or approved codes of practice which are appropriate and relevant to 
their specific functions. They will normally address what are considered key hazards in naval operations. The key 
hazards that are addressed by the naval administration may differ from administration to administration and there 
is a clear trend for a greater number of key hazards being addressed. An example list might be:

• Fire

• Explosion

• Escape and evacuation

• Stability

• Structures

• Navigation systems

• Propulsion and manoeuvring systems

• Ship/air interface

The naval administration will also be responsible for ensuring that any common requirements that the navy has 
for design, construction or through-life upkeep are applied. It may also have responsibility for ensuring that third 
parties that provide certification to the navy are suitably competent in the work that they undertake and that any 
issues that arise during the delivery of services to individual organisations within the navy are brought to their 
attention in order that they are properly addressed.

This competence assessment is usually part of the process of appointing third parties as RO who undertake 
certification on the administration’s behalf (see Section 2.5).

2.5. Naval administration delegation to RO

In a similar process to that employed by statutory authorities and Flag states in commercial shipping, LR has been 
granted RO status by various naval administrations. The powers delegated to LR vary between administrations.

2.5.1. Authorisation levels

There are three authorisation levels:

• Full authorisation for all activities and issue of certification

• Partial authorisation with no authorisation to issue certificates

• Limited authorisation for new construction agreed on a project-by-project basis
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2.5.2. Authorisation activities

The authorisation activities that LR may carry out include:

• Review of operational requirements and certification plan

• Review of design disclosure and operational guidance

• Material state verification and survey

• Issue of certification

2.5.3. The delegation process

Each naval administration issues a formal letter or document of delegation specifying the exact authorisation level 
and activities that the Class Society is allowed to undertake on its behalf. These authorisations are reviewed at 
regular intervals and can be altered as needed.

As an RO acting on behalf of a naval administration, LR would expect its activities to be audited to make sure that 
LR is discharging its duties correctly.

LR treats naval administration in the same way as Flag states. LR creates specific guidance and instructions for 
their surveyors when undertaking delegated surveys and survey findings are reported to the naval administration 
through the naval liaison office. If the surveyor observes any defect or condition that would place the naval 
administration’s certification in jeopardy, this is advised to them.

LR has a network of offices worldwide which act as the main point of contact for each country’s naval 
administration. In support of these offices, the UK naval liaison office, based in Nailsea near Bristol, now operates 
as a Centre of Expertise (CoE) on naval matters. There is a second CoE located in Ottawa, Canada and a third CoE  
in Singapore.

2.5.4. What if no naval administration exists?

If no naval administration exists within a navy or government department, the Naval Ship Rules can be used to 
assist as they include sections covering each of the key hazard areas (fire, explosives, etc). While for some specialist 
areas, LR does not claim to be a subject matter expert (for example, in the area of explosive safety and magazines) 
LR does have access to suitable expertise.

If the design does not directly comply with the Rules, its acceptability will be assessed in the same way as if a naval 
administration did exist, but it will be discussed with the project team and the broader navy to understand and 
agree the acceptability of any deviation. Deviations will be recorded as part of the delivered classification records.

If for any reason LR cannot agree a deviation, the issue will need to be taken to a more senior level in the navy for 
them to accept the associated risk.

LR was approached in the late 1990s by the UK Ministry of Defence (UK MoD) and asked to consider producing a set 
of Naval Ship Rules to support the building of the new generation of Royal Navy warships and auxiliaries. The UK 
MoD had identified that progressive restrictions on budgets had led to a loss of some of the ‘in house’ expertise in 
the naval shipbuilding and technical standards areas. Having identified this, it decided to investigate the process 
for designing and building commercial vessels and see if this could be used to address the shortfalls. Following this 
investigation, the UK MoD decided to approach LR and make use of the classification process. This decision was 
further reinforced by the MoD’s experience with the Royal Fleet Auxiliary Flotilla which was classed with LR under 
the Rules for the Classification of Ships (the first RFA vessel, RFA Burma, was classed in 1911).

As a result of this approach, LR published the first set of Naval Ship Rules in 2000. These Rules are not static but 
are subject to constant review and revision. The full set of rules is reviewed and updated every 12 months with 
corrigenda and minor amends being issued over the course of the year as necessary.

Today, navies around the world are required not only to deliver high levels of capability and availability from 
their ships but also to demonstrate that these are delivered in a manner that is as safe as reasonably practicable 
for both human life and the protection of the environment. One method of demonstrating this is to follow 
the commercial process of independent third-party classification wherever this is practical. This also ensures 
that navies are benchmarking themselves with the current best practice used by commercial ships to meet 
internationally accepted regulatory requirements for safety and the environment. These requirements do not just 
apply to vessel construction. They also apply throughout a ship’s life. Many navies have realised the largest costs 
are those related to keeping their ships at the standard required to deliver the desired capability and expected 
safety levels. The classification process is predicated on a through-life concept and is therefore suitable for 
supporting a navy’s needs in this respect.

In addition to these requirements, navies find themselves continually required to procure, operate and maintain 
their platforms in more cost-efficient ways.

Many governments and navies have looked at the commercial model of ship procurement and maintenance to 
see if commercial practices can offer cost savings for the through-life costs of their ships. This has challenged 
traditional naval practices in almost all areas of platform procurement, operation and maintenance.

Traditionally, navies retained large amounts of knowledge on naval ship construction and maintenance within 
their own standards documentation and personnel. Continued pressures on finances, resources and shrinking fleet 
sizes has resulted in difficulties maintaining this knowledge base to reflect current standards and practices.

One of the key solutions to this problem devised in the classification process has been the continued knowledge 
feedback and updating of the Classification Rules to keep them as up to date as possible. This feedback is derived 
from the hands-on experiences gained by surveyors in working with design, construction and in-service ships, both 
commercial and naval. The information gained is not just passed back into the Classification Rules but is often 
used to inform other bodies who publish technical standards on their effectiveness. This feedback loop is one  
of the greatest assets of the classification process employed by LR.

3. The background to the Naval  
Ship Rules 
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Classification has a long history in safety assurance for the merchant marine and this can be adapted to meet the 
needs of modern navies and their warships and auxiliaries.

In the merchant marine application, class provides a major source of the prescriptive Rule requirements to meet 
internationally agreed standards. It is a requirement for merchant vessels (over 500 GT) to meet the requirements 
of a recognised Class Society in order to be allowed to proceed to sea and to trade. The application of these 
prescriptive Rules in a naval risk-based safety culture is addressed in section 4.3.

There are various ways in which a naval ship might come into the classification process. Vessels may be:

•  Designed, built and maintained in LR Class. 

 –  Vessels have been designed in accordance with one of LR’s sets of Marine Rules, involve all essential machinery 
and equipment have been designed and manufactured under survey

 –  The vessel has been constructed in an approved works to approved plans using certified materials and to 
approved procedures

 –  The vessel was tested and confirmed compliant with the Rule requirements and has been ‘accepted’ into Class 
and the owner has elected to undertake surveys in accordance with the relevant Rules to maintain the vessel  
‘In Class’

 –  Where a vessel has been built under survey, then the applicable notations are preceded by a Maltese Cross.  
The key notation being 100A1, which was originated by LR, was and remains today as meaning ‘first class’

•  Designed and built to LR Class, but not maintained in LR Class. As outlined above, but where the statutory 
regulatory body responsible for the safety regulation of the vessel does not require a vessel to be maintained  
in Class and where the owner has chosen not to maintain in Class.

•  Accepted into LR Class after construction. A vessel can be designed and built to other technical standards and 
then assessed as to whether the evidence presented is considered by LR to be equivalent to its Rules. If a vessel 
has an adequate and good service history, this may be accepted partly as evidence of the quality of design and 
construction. This solution has been applied in a number of cases where naval vessels not built to Class have 
been accepted into class by following an agreed process which encompasses various activities including surveys 
of the ship.

•  Transferred into LR Class. The vessel was built fully in accordance with the relevant Rules of another 
recognised Class Society and the owner has chosen to transfer it to LR Classification Society.

•  Certified in accordance with LR’s Rules. The vessel has been designed and/or built under survey and  
a statement has been issued by LR to this effect. This is used frequently for small craft (below 24m) where  
the statutory regulatory authority requires that a vessel is designed and built in accordance with a recognised  
Class Society’s requirement, but does not require it to be ‘Classed’. LR has recently introduced the Grey  
Boat Code which provides a specific process for certification of smaller vessels (below 24m) in military  
or government service.

These options are differentiated in the notations that LR award to a vessel and specific details are included in each 
of the respective Rule sets that the vessels are being classed to. For details of the specific notations, reference to 
the specific Rule sets is recommended.

4. The scope and process of naval  
classification 

4.1. Classification scope 

An important consideration in using the LR Naval Ship Rules is that their scope of systems and equipment exceeds 
that of the LR Rules for Commercial Ships. Full details can be found in Volume 1, Part 1, and Volume 2 of the Rules 
but this wider scope includes the topics listed in Figure 3:

Hull and equipment Lifts, ramps and shell doors Machinery

Designed, built and maintained 
in LR Class

Fire safety
Aircraft/helicopter and vehicle 
fuel storage and distribution 
systems

Weapons system seats Chilled water systems

Replenishment at Sea (RAS) 
arrangements seats,  
landing areas

High-pressure sea water 
systems (HPSW)

Aircraft landing guides
High and low-pressure 
compressed air systems

Towing points
Hydraulic power actuating 
systems

Military loads
Heating, ventilation and 
cooling arrangements (HVAC)

Beaching Made and fresh water systems

Material grades
RAS (where the RAS notation  
is requested)

Watertight integrity Waste systems

Strength of watertight 
structures

If any doubt exists as to whether a structure or system falls into the scope of classification, LR will advise.

Figure 3. The increased scope of naval classification.
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4.1.1. Class notations

Class notations detail the features or functions of the ship which are required to be subject to additional assurance in 
those particular aspects of the design of the ship. These Class notations define the scope of class for the ship and extend 
the number of areas of the design which are subject to an approval process to satisfy Class requirements.

The Class notations are represented by a set of character codes (these vary between Class Societies). Class notations fall 
into two categories; mandatory and optional. The type of ship to be Classed will affect which of the Class notations are 
mandatory (e.g. the AIR notation is mandatory for ships with a flight deck). In some cases, the selection of a notation 
can in turn make other notations mandatory e.g. selection of the RAS notation makes the propulsion steering machinery 
redundancy notation mandatory.

The selection of Class notations is usually undertaken by the owner during the concept phase as part of the standards 
selection process. The choice of Class notations needs to be conducted with care to include only those which invoke 
appropriate requirements for the ship design and those aspects for which LR assurance is required, at build and through 
life. The notations selected can affect the decisions of the ship designer and will impact on the shipbuilder as they set the 
scope of LR survey. The notations selected can impact the ship at various stages of its life. Some are purely descriptive, 
some impact at the plan appraisal stage and some during construction or in-service phases. There are also notations that 
denote a capability (often seen under military distinctions).

LR can advise on the correct selection of Class notations for a project and if required, produce a notations report.  
This notations report will consider the ship’s function and the ConOps to make recommendations for minimum notations 
and a recommended set of notations which best match the ship’s anticipated use. The choice of notations is ultimately 
the responsibility of the owner. The selection of the Class notations can be considered as one of the sets of standards 
that will be used in the design and construction of the ship.

For a ship undergoing Acceptance into Class or Transfer of Class the selection of the appropriate notations is equally 
important but will need to take into consideration that the ship is already built and likely in service.

As an example of the character symbols and Class notations used by LR (Naval Ship Rules Volume 1, Part 1,  
Chapter 2), the following might be used for a Frigate-type vessel’s Classification Certificate and records:

 100A1, NS2, Frigate, SA1, AIR

 LMC, SCM, SDA, ESA, RSA, Ice Class 1C, UMS CCS, PSMR*, LAP

 MD

 FIRE, LSAE, ESC

Figure 4 graphically demonstrates how some naval notations are mandatory (minimum) requirements of Classification, 
some cover safety aspects to support Naval Ship Code (NSC) compliance (see 5.1.4 for NSC information) and others are 
focussed on the capability and survivability areas. The selection of notations for a ship depends on a range of factors 
and does not always directly relate to the size of a vessel but more to its military role and function. A full explanation  
of these notations can be found in the LR Naval Ship Rules.

Figure 4. Applicability of notations. 

4.1.2. Military aspect notations

A naval vessel is expected to operate in a range of operating environments which vary from benign to hostile. The vessel’s 
ability to avoid detection, limit damage and recover from damage sustained are important features and it is therefore 
important for the assurance process to take account of these survivability aspects. Class Societies are not experts in these 
fields and therefore do not usually define capability levels, rather they define a minimum scope and set of assurance 
activities. This gives maximum confidence to the navy that the selected platform capabilities have been installed and 
maintained in accordance with an agreed set of repeatable standards. As part of the naval assurance process, LR offers  
a flexible approach to approval and survey activities through a range of specialised military notations, some of which  
are currently under development.

The survivability topic areas can be grouped by the three fundamental concepts detailed in Figure 5.

CEP AC

ESC


100A1


LMC

LSAE

TA(z) ESA/
RSA

LAP/
LAC/LE

FIRE

*IWS

AIR*

LA*

ENV

POL

FDA

SDA

PSMR

ACS

PCWBT

RAS

LNMA
LMA

STAB

SNC

FDMD 
(all)

Capability / Survivability / Sustainability

Code

Minimum

Minimum

•  All Vessel Types have  
minimum notations of:  

 100A1, NS(x), SA (y),  

 LMC

•  All vessels require from  
a regulatory organisation 
(if not LR) certification 
for Stability and Munition 
Safety

•  Where vessels have 
requirements for aviation 
operations, or lifting as part 
of primary capability, then 
following are mandatory: 
AIR, LA



20 | Naval Ship Safety Assurance Guide June 2019 21 | Naval Ship Safety Assurance Guide June 2019

Class can provide a customised assurance activity for addressing the elements listed above. For example, LR recognises 
that naval administrations may have the expertise to undertake approval elements in a particular area but insufficient 
resource to undertake the survey and trials. Providing that clear requirements are defined, Class can provide the 
expertise in assurance processes and resource to assure stakeholders that the defined requirements have been met.  
The scope of engagement will be agreed on a case by case basis.

Figure 5. Three fundamental concepts of survivability. 

Susceptibility Vulnerability Recoverability

Noise reduction Collision, shock Damage control features

Electromagnetic emissions  
and compatibility

Whipping
Alternative/back-op power 
supplies

Infrared signature
Fragmentation  
and small arms

Enhanced list and trim 
conditions

Magnetic signature External blast
Partial flooding or damage 
conditions

Radar cross-section Internal blast Smoke containment

Visual camouflage
Chemical Biological 
Radiological Nuclear 
protection

Smoke clearance

Wake signature Residual strength (weapon) Enhanced ingress protection

Extreme strength assessment

Materials for smoke  
and toxicity

Manoeuvring capabilities

Machinery redundancy

4.2. The classification process

The platform design plans and related documents are subjected to technical review to verify compliance with the 
applicable Rules.

4.2.1. Technical review of the design plans (design appraisal)

The platform design plans and related documents are subjected to technical review to verify compliance with the 
applicable Rules.

4.2.1.1 Appraisal in principle (AiP)

As part of the management of project risk, navies and ship designers are best advised to open an early dialogue with the 
Class Society to ensure that the early designs are in keeping with the aims and requirements of the chosen Rule set and 
associated notations for the platform.

One of the services offered by LR is the appraisal in principle service. This process is where LR will look at the proposed 
design and comment on how the proposal meets the selected classification and notation requirements. The AiP process 
can also involve face-to-face meetings between designers and plan approval surveyors or other technical experts from  
LR where issues can be directly discussed.

This work is often undertaken before the letting of the build contract and is sometimes a function that is requested by  
a bidder for the build contract to de-risk the design proposal.

The AiP process can be used to assess differing design options. This can assist in informing the project which is the most 
suitable design to take forward.

Figure 6. The classification process.

Approved plans  
and equipment

Survey during 
construction

Design appraisal

Feedback

Survey in service Research
As-built plans



22 | Naval Ship Safety Assurance Guide June 2019 23 | Naval Ship Safety Assurance Guide June 2019

4.2.1.2 Plan approval

Once the design of the platform reaches an appropriate level of maturity, it needs to be submitted for formal 
plan approval. LR will then undertake a detailed technical review of the plans to ensure that the design meets the 
requirements of the selected Naval Ship Rules, considering the notation set that has been selected by the owner. If the 
project has undertaken an appraisal in principle exercise with the Class Society, the outputs of this exercise will assist the 
full plan approval process.

For a major project it is accepted that the plan approval process will take a considerable effort on the part of the  
Class Society and therefore requires careful planning and close liaison between the Class Society and the organisation 
submitting the plans. A submission plan with clearly agreed timelines for the supply of documentation and deliverables 
should be drawn up to manage the project risks of this crucial process.

LR will provide a full list of the documentation required to be presented to them for the purposes of this technical review. 
This will normally include:

• The tailoring document (see section 5.1.11)

•  Transverse policies (These are those owner-chosen requirements that cross the boundaries of systems within the 
platform and apply to the whole platform – for example: shock and vibration, maintenance philosophy, firefighting  
& damage control philosophy, and human factors integration of critical systems)

• Platform and system plans

• Calculations, including system failure mode and effects analysis where required

The usual outputs of the plan approval process are:

• A standards implementation plan

• Design advice

• Concession and exception reports

• A comment response sheet (CRS)

• Design appraisal documents (DADs)

• A plan approval report (optional)

• Approved drawings
4.2.2. Material, component and equipment certification

LR provides product certification that verifies that products comply with the requirements of the relevant LR Rules,  
other technical standards, or where appropriate, requirements of International Maritime Organization (IMO)  
conventions and national administrations.

Under this process LR can issue different types of approval certificates, as applicable, to the product and the 
authorisation it holds. These include the items detailed in Table 2.

Figure 7. Typical process and associated documents during design appraisal.
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4.2.3. Construction monitoring (survey during construction)

This is attendance during the construction of the vessel at the shipyard(s) by a LR surveyor(s) to monitor the construction 
and ensure that it is being carried out in accordance with the classification requirements and to the approved plans. The 
attending surveyor will also be checking that equipment being supplied to the shipbuilder for the vessel has the correct 
certification. These certification requirements are detailed in the certification matrix.

Surveyors will also attend various production facilities to ensure that equipment and systems covered by class meet the 
requirements of the applicable Rule and Regulations and the notation set chosen by the navy. The certification matrix 
will be used to determine which premises the classification surveyor will need to attend and the level and type  
of assessment they will undertake.

A yard surveys list is also often part of the certification matrix. This is held both by the yard and the surveyor so that all 
stakeholders can best manage these surveys.

Means of acceptance Examples where applicable for class

Approved type Plastic pipes, paints, welding materials

Type approval with manufacture under survey Small diesel engines, heat exchangers, level gauges, high-pressure 
hoses, plastic piping

Type testing with manufacture under survey Large diesel engines, air compressors

Type approval only Small electrical/piping components, i.e., electric motors <100kW

Approved type and manufacture under survey Anchors

Design appraisal and manufacture under survey Main switchboards, pressure vessels and pressure pipework, shafting 
and propellers

Manufacture under LR survey only Rotating machines >100kW, pumps

Manufacturer’s works test certificate Rotating machines <100kW

LR material certificate Materials for higher risk systems/equipment,  
i.e., Class I and II piping

Manufacturer’s certificate validated by LR As for LR material certificate

Manufacturer’s certificate Materials for low risk systems/equipment, i.e., Class III piping

Statutory approval (marine equipment directive**) 
certificates

Safety of Life at Sea (SOLAS) and MARPOL equipment, i.e., navigation 
equipment, radio equipment, oily water separators

Material certification from the Rules and/or machinery 
quality certifications

Castings and forgings, valves

Ministry of defence certificates For military systems

Table 2. Types of product approval issued by LR.

**Marine equipment directive (MED) certificates are issued in accordance with European Council Directive 96/98/EC, as amended, under the appointment of Lloyd’s 
Register Verification as a notified body by the UK government’s Maritime and Coastguard Agency (MCA). Lloyd’s Register verification that a product is approved and 
modules of conformity are in place authorises a manufacturer to use the MED’s mark of conformity – the ‘wheelmark’.

4.2.4. As-built plans

The final as built-plans are passed to LR for adding to their online fleet management service Class Direct and their 
records. These plans will reflect the differences between the design plans and the actual vessel as constructed.  
They are much more user friendly, being a closer representation of the actual ship.

4.2.5. Assignment of class

On successful completion of the previous steps, the shipowner may request the Class Society to assign class to the  
vessel and issue the appropriate classification certificate. The assignment of class is assumed in the LR contract  
although the owner may opt out if they wish.

4.2.6. Maintaining class

In order to maintain the classification status of the vessel it must be subjected to a cycle of periodic surveys (see Figure 
8) carried out by the Class Society surveyor(s). This is to ensure that the vessel continues to meet the requirements of the 
relevant classification Rules. It also allows the Class Society to gain feedback on how the platform behaves in service. 
This feedback informs updates and improvements to the Rules.

Figure 8. The classification cycle, showing the windows within which the different periodic surveys occur: special survey (SS), 
intermediate special survey (ITSS) annual survey (AS), in-water survey (IWS), engine survey (ES) and docking survey (DS).
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4.3. The role of classification in a risk-based safety case

4.3.1. Safety cases and assessments in the assurance process 

Some navies employ safety case and risk techniques to manage the safety of their vessels. A safety case is a structured 
argument supported by a body of evidence that provides a compelling, comprehensive and valid case that the ship or 
system is safe to operate and can be operated safely in a given environment. The aim of a safety case is to reduce the 
risks to the health and safety of the ship and its crew and this must be produced in a form that can be readily understood 
and useable by those with direct responsibility for the platform. In some instances, these safety cases may include 
environmental aspects and be termed a safety and environmental case.

Where a safety case philosophy is employed either for the systems or the whole ship (as system of systems), this 
philosophy needs to be well understood to ensure that it meets the needs of the navy. A safety case is not just a 
document that is developed in the early phases of a ship’s life but is a live document that remains with the ship and 
needs to be understood and maintained by the persons designated as responsible for it (often referred to as the Duty 
Holders).

The approach to developing a safety case for a naval platform can make use of the Classification process and the 
requirements of the Class Rules. The employment of Class provides barriers and mitigations for many of the hazards that 
are faced by modern naval vessels and the issue of a Certificate of Classification is part of the objective evidence for the 
safety case. Class requirements will also assist navies in the operation and management of ships in operational settings, 
where the likelihood and consequences of risk are magnified by the very nature of these operational and military 
employments.

By using its experience, LR can take a systematic approach which uses knowledge of the Class requirements and 
processes to reduce unnecessary work and provide a comprehensive, robust, integrated safety assessment, see Figure 9. 
LR also understands that with the differing needs of navies, flexible and tailored approaches can be needed.

Figure 9. The role of classification in a risk-based safety system.
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4.4. Maintaining Classification Rules

The process of classification employed by LR requires that the Rules are continuously reviewed and updated to reflect 
experience, changing technologies and changes in regulatory requirements. The ongoing process of periodic survey 
is part of this system of updating the Rules and provides first-hand information regarding the performance of both 
materials and design.

Although LR reviews and updates its Rules every year, the Rules which were selected for the build of the vessel will apply 
throughout the ship’s life. There are very few instances where Rules are applied retrospectively. When this does happen, 
it is usually as a result of a change in legislation (or naval administration requirements).

4.5. Existing ships

The process of classification does not just apply to new construction naval vessels but can be applied to existing ships  
as well, subject to certain criteria.

Each case will be considered on its own merits and will take account of a number of items such as whether the ship was 
constructed under survey with LR or another International Association of Classification Societies (IACS) Class Society. 
If the vessel was not under survey when constructed it may still be considered for acceptance into class. The age and 
service record of the ship will also be considered as well as its purpose or type and operational environment.

Ships built under survey that have not subsequently been retained in class are also eligible for consideration  
on a case-by-case basis in a similar manner to ships not constructed under survey.

4.6. The benefits of classification

The benefits of using LR as part of the assurance processes of a navy are varied and will have differing priorities for the 
various stakeholders involved. The following are some of the more well-defined benefits:

•  A navy can demonstrate through independent third-party verification that either naval or national policy for 
compliance with international conventions has been achieved

•  If a navy is constrained in maintaining their own technical standards, the experience gained from operation of their 
vessels is often captured in changes and additions to the Rules. The LR Naval Ship Rules are updated on an annual 
basis, working in consultation with naval stakeholders (navies, ship designers, shipbuilders and OEMs)

• The costs of naval vessels are not driven by application of naval standards unless fully justified

•  Materials and equipment being procured from a global supply chain (not under direct navy oversight) meet specified 
standards

• Classification can be used as verification criteria within the contract with shipbuilders

• Classification provides a comprehensive Rule set covering all vessels types from aircraft carriers to small patrol boats

• LR’s naval classification is designed to be flexible and not just to apply prescriptive requirements without justification

• If Rule requirements are not considered applicable, a well-proven process to deal with non-compliances exists

• The Naval Ship Rules have input from many navies ensuring that they have a wide baseline of operational experience

• Classification of a vessel through the service life maintains assurance of the material state of the vessel



29 | Naval Ship Safety Assurance Guide June 201928 | Naval Ship Safety Assurance Guide June 2019

As a ship has a lifecycle from concept to disposal, it is logical for this document to discuss the input from LR and the 
classification process against the same timeline. One common standard set of acquisition terms used in naval projects  
is the Concept, Assessment, Demonstration, Manufacture, In-service, Disposal (CADMID) lifecycle. For LR, CADMID is an 
acronym for: 

• Concept phase

• Assessment phase

• Design phase

• Manufacture phase

• In-service phase

• Disposal phase

There are a number of other lifecycle definitions which can be found in various international standards, however  
CADMID is clear and accepted by many in the naval community so will be used in this document.

In some cases, processes can cross the boundaries of the phases. For instance, a draft tailoring document may  
be produced during the concept phase but this will be refined through the early parts of the assessment phase.

5.1. Concept phase

The concept phase begins with recognition of the need for a new ship or system to meet a capability requirement.

This phase is for the initial exploration, fact-finding and planning exercises where technological, strategic and 
commercial market assessments take place.

It is in this concept phase that LR can first start to support the project and its development. This activity is not directly 
part of the classification process but is a consultancy activity in support of the whole ship safety assurance process.

LR has undertaken this consultancy role for many major naval projects, helping to develop key documents describing the 
ship’s role and operating environment and how the platform is going to meet these requirements. These are sufficiently 
detailed to provide the project and partners with the information they need to take the project to a successful conclusion. 
These documents include the ConOps, concept of employment (ConEmp), concept of use (ConUse), tailoring document 
and the certification matrix.

These activities are outside the normal classification cycle, which does not normally start until the design phase. 
However, this initial phase is critically important to the whole project in ensuring that a solid safety assurance 
programme is in place and one that is in keeping with the requirements for the navy or government.

Although the concept phase occurs before the primary functions of the classification process would normally commence, 
experience has shown that the involvement of LR in this phase can be beneficial to the project both in this phase and the 
subsequent ones. This is achieved by identifying how specific capabilities will be demonstrated through the acquisition 
process.

The ways that LR can support a project during the concept phase are examined in more detail in the next sections.

5. The CADMID cycle 5.1.1. Concept documents

The most commonly used concept document is the ConOps document. This document is widely referred to in the NSC 
and the LR’s Naval Rules. The purpose of this document is for the owner or operator to accurately describe how they 
expect the platform to be operated. It is a document that will evolve with the ship as the owner (or subsequent owners) 
find the need to use the platform differently. This document is one of the key development documents and is required  
to properly understand the use of the ship when assessing the design.

LR has experience and expertise in the preparation of the ConOps document and can assist a navy in writing and 
developing this document. The development of a ConOps requires close partnership between the navy and LR to ensure 
that it meets the navy’s requirements and provides the required inputs to the project. One template that is often used is 
that in ANEP-77, the NSC. However, for many smaller projects this is best adapted to suit a project rather than being used 
in its original form and LR has undertaken this work on many occasions.

In some organisations the ConOps document has been replaced or supplemented by ConEmp and ConUse documents.

The ConEmp describes how a new capability will be employed and is written primarily to allow the requirements for that 
capability to be refined before the project is approved to proceed.

The ConEmp is for a specific capability within a range of operations or scenarios that the platform is expected to 
experience. 

The ConEmp provides context to support a developed user requirement document and is essential for proper 
assessment and approval of the project.

The ConUse is a developed ConEmp. This document describes the way in which a capability is to be employed  
in a range of activities, operations and scenarios.

The ConUse is designed to support the system requirements document. Like the ConOps, the ConUse requires regular 
review and update, especially whenever the requirements or use for the platform change.

Throughout a project from concept onwards it is very important that all stakeholders understand the intentions for the 
platform otherwise there is every chance that the ship will not meet the desired intent of the navy.

5.1.2. Standards selection and management

The process of standards management for naval ship projects can be challenging and complex but is vital to inform 
the rest of the process. A standards policy usually exists in all organisations responsible for the design, construction, 
installation, testing, operation and through-life support of systems (ships).

For the standards process to be successful, all stakeholders must be involved in the selection, development and 
implementation of the standards. The output of this collaboration is usually a standards or certification matrix  
(see section 5.1.10). The management of this process is the responsibility of the delivery team who will be overseeing  
the project from concept to at least the in-service (utilisation) phase.

If a navy has a mature naval administration, their requirements must be identified as part of this process. For those 
navies without a naval administration then the careful selection of the appropriate class and notations can provide  
a level of assurance of appropriate standards in those specialist areas usually addressed by the naval administration.

The selection of standards requires careful judgment of their applicability, interfaces and compatibility. A common 
problem is the selection of contradictory standards: the process of standards management should aim to prevent  
this from happening.
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Principal standards will have been selected in the draft ConEmp document and one of the first functions of the standards 
management process is to confirm these as a correct and viable set of principal standards.

The careful selection of open standards (publicly available standards with known rights of use) can greatly benefit  
a project in terms of selection of cost-effective system solutions.

The standards that have been selected will be used to develop the certification matrix (see section 5.1.11).

5.1.3. Compliance assessment

Compliance assessment is a formal assessment of a design, product or standard against a standard or requirements 
set and LR can perform these assessments in support of a project. It is usually undertaken on a line by line basis and 
includes a measure of compliance plus an impact statement or risk statement relating to the ship design. Compliance 
assessments that are frequently carried out include:

•  NSC standards justification (required by a goal-based standard to justify a solution is suitable against upper tiers  
e.g. SOLAS vs NSC)

•  Legislation compliance assessment (how class and standards can be used to meet national legislation e.g. Australian 
workplace health and safety)

• Comparison of standards (review of national standard and code or rules e.g. Canadian CFTO vs NSC)

• Comparison of naval practice with classification requirements (AWD shipbuilding vs Class and IACS) 

• Safety requirements compliance (how class and standards contribute toward safety functions requirements of goals)

This compliance assessment should not to be confused with a compliance analysis whereby a standard is assessed line 
by line and a verification statement provided.

5.1.4. The NSC – Allied Naval Engineering Publication (ANEP) - 77

NSC – ANEP - 77, an unclassified document published by NATO, is available for use  
as part of the standards management process. It is developed by the International Naval Safety Association (INSA),  
an organisation consisting of several navies and Class Societies working together. This document is goal-based and  
aims to provide:

•  Safety assurance – demonstrable evidence that naval ships have been benchmarked against statute, providing  
a sound foundation for a robust safety framework

•  Capability – inclusion of military capability aspects where required by the naval administration and common 
standards for interoperability, enabling responsible competition between Class Societies under the umbrella  
of an intergovernmental naval body (NATO)

•  Forum – a framework for navies and Class Societies to share ideas and experiences, to reach a common understanding 
and a world body of knowledge to protect and sustain naval capability

Most goal-based codes follow a multi-level tier structure format and Figure 10 shows the approach used in the NSC.
Figure 10. The goal-based approach of the NSC.
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The NSC is accepted by a growing number of navies and naval administrations as providing the goals for safety assurance 
of their ships and platforms. In fact, many naval projects have stated the requirement to use the NSC to meet the 
required level of safety assurance.

The Naval Ship Rules, with an appropriate set of notations, can be selected as the tier four solutions in order to comply  
with the code.

5.1.5. Emergency response

Classification can also support a navy in the event of an emergency involving damage to the ship’s structure. LR operates 
a Ship Emergency Response Service that can provide structural assessment of a casualty and make recommendations on 
how best to manage the vessel to avoid further damage or loss of the ship.

5.1.6. Naval ship assurance framework

Experience gained from many warship projects has suggested that a ‘naval ship assurance framework’ benefits projects 
by providing them with a framework to guide the development of the assurance process. This framework consists of four 
main elements – guidance documents, the regulatory regime, class Rules, plus standards. The framework can be thought 
of as a bookcase, as shown in Figure 11.

5.1.7. Guidance documents

These are the high-level documents that navies use for the overall direction of the procurement process. These will 
be unique to each navy. They often consist of design guides and tools as well as guidance on how acquisition projects 
should be managed to meet government and naval governance requirements.

5.1.8. The regulatory regime

The regulatory regime selected will vary from navy to navy and from project to project, but broadly they will usually  
be based on the requirements of one or more of these:

• The NSC

•  The navy’s internal naval administration responsible for the regulation of their vessels in such areas as fire, stability, 
escape and evacuation. If such an administration does not exist within a navy then careful selection of classification 
Rules and notations can assist

• The requirements of the IMO Conventions (for example, SOLAS) 

Figure 11. The framework bookcase.
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5.1.9. Class Rules

For each project, the appropriate classification Rules and notation set will be selected. Classification alone provides 
many functions that are designed to provide assurance as to the safety of various sub-systems and the system (ship)  
as a whole. These functions cover:

• Technical review of the design plans and related documentation to verify compliance with the Rules

•  On-site surveyor attendance at various manufacturer’s production facilities – the ones that provide key or critical 
systems, sub-systems or elements. (The certification matrix will be the guiding document for the level of scrutiny  
that will be applied and to which systems.)

•  Attendance by a surveyor at the build yard(s) to ensure that the ship is constructed to meet the design  
and in accordance with the classification Rules

•  Assignment of class and a classification certificate for the vessel, subject to the processes having been completed  
to the required standards

•  A cyclic survey regime throughout the life of the vessel to ensure that the ship continues to meet the required 
standards, including the assessment of any modifications and upgrades applied to the ship through its service life 
(likely to be 20+ years)

5.1.10. Standards plan

A standards plan is, at the simplest level, a list of standards to be applied. This can be done in the context of NSC 
compliance, which has a template for a certification plan. More detailed plans will go into how all the requirements  
of the naval administration will be satisfied by those both inside and outside of the code. LR has prepared a number  
of these in support of various naval projects around the world and can assist in their preparation.

The NSC requires a standards plan to be defined by the owner so that the naval administration and any RO can agree  
to the NSC Tier 4 solutions for the project.

For the NSC, the key aspects of the standards plan must include:

• Principal Standards and Authorities for each chapter of the NSC being applied for the project

•  Code solutions and principal standards to be applied to each regulation (with any tailoring applied as required  
by the project)

•  Justification evidence that where the solution selected is external to the code it has been formally checked against 
the relevant performance requirements for the regulation. This might be held in a separate document but will be 
referenced in the standards plan

• The naval administration requirements and selection of standards 

To achieve effective safety assurance, it is absolutely essential that the process of standards selection and management 
is undertaken very early in the project and is properly resourced. The selection of the correct standards will inform many 
of the choices in the subsequent phases and the assessment of the level of achievement at each phase.

This process of standards selection and management will differ from project to project and must take account of the size 
and complexity of the ship and the operational intent or ConOps for the vessel.

5.1.11. Tailoring document and certification plan

Two key outputs of the standards management process are the tailoring document and the certification plan. The 
certification plan will develop significantly as the project progresses through the concept and design phases. It is a vital 
document for the shipbuilder as it identifies the standards that systems and equipment must meet as well as dealing 
with wider, transverse issues (e.g. shock, ingress protection requirements, vibration etc.). This information should inform 
the procurement process and be an integral part of the contract process.

It is recognised that each project is unique and that the approach must be tailored to suit the vessel, the navy and the 
regulators.

5.1.11.1 Tailoring document

A good clear and developed tailoring document is an essential part of any new building contract. The document  
will: clarify the standards being used, identify any additional scope or activity for LR, clarify the technical scope  
and expectations plus deal with any non-compliance with the rules.

To do this, it is essential for the tailoring document to list:

• Which standards apply

• Which parts of those standards apply

• What options in those standards have been chosen

• Whether the standards have been deviated from for the project (along with the justification for the deviation)

• The hierarchy of the standards, to show which has precedence

If the standards are being applied for independent assurance (such as classification Rules) then the relevant regulator 
must be consulted where any deviation from the standard is proposed.

Whilst is it is the designer’s responsibility to develop the tailoring document, LR has many years of experience in 
developing these documents and can provide support and assistance to the designer. Engagement with key stakeholders 
such as the naval administration is essential during the development of the tailoring document.

The selection of standards may be directed by a regulator if the project intends (or needs) to obtain approval from that 
regulator. Figure 12 shows the tailoring document and how it details the project standards.

5.1.11.2 Certification plan

The purpose of the certification plan is to provide clarity as to what the certification or acceptance criteria are for each 
system and sub-system.

This document will be crucial to the logistics organisation of the project to ensure that systems and equipment are 
designed and manufactured to the correct standards and have the appropriate certification.

The level of detail for this document will be dependent on the project complexity and the requirements of the navy.
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Figure 12. The tailoring of standards using the tailoring document.
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5.1.12. Machinery and equipment list

When class is selected for a new building vessel it has an impact on the supply chain and the equipment being purchased 
by the shipyard. It is essential that these procurement specifications are correct when they are first issued to the 
supply chain as changes will incur cost. Incorrect specification of equipment can introduce serious cost. If a piece of 
equipment being supplied does not meet the requirements of the Rules then it will be rejected for fitting to the platform. 
Alternatively, incorrect specification can result in equipment being over specified driving up cost for the shipyard.

LR has a concept of common content within their Rules, where this is appropriate. This provides advantages when 
selecting commercial off-the-shelf equipment which may already be fully compliant with the Naval Ship Rules by being 
compliant with the Ship Rules. LR can advise on the specifics for a particular system, sub-system or equipment.

LR can assist in clarifying the impact of classification and certification taking account of the notations and requirements 
of the project. To do this the following would normally be undertaken:

• Development of a machinery and equipment list (MEL) to determine what type of certification is required

• Training in the type of certification and levels of assurance specified by the rules

•  Key supplier meetings to clarify supplier understanding and that they have correctly interpreted the requirements  
of the rules

•  Review of technical equipment specification to ensure the correct references have been made in respect of class  
and certification

5.1.13. Selection of engineering system categories

Within the Naval Ship Rules, each engineering system is categorised to apply a hierarchy of assessment. This is because 
it is accepted that within the Naval Ship Rules the scope of systems and equipment falling under the scrutiny of class 
is much greater. With this increase in scope it is undesirable for all systems and equipment to be subjected to the most 
rigorous levels of class oversight. The concept of system categories addresses this.

As the design for the platform becomes clearer, then the application of system categories must be considered. For the 
purposes of naval classification, ships’ systems can fall into one of three categories:

• Mobility

• Ship type

• Ancillary

The process of assigning these categories is critically important as under the Naval Ship Rules the requirements for the 
assessment of these systems and the associated equipment differ. The requirements for each system are set out in the 
Rules but can be summarised as follows:

• Mobility – engineering systems that are installed in order for the ship to proceed on operations and are necessary for:

 – The watertight and weather-tight integrity of the hull and the spaces within the hull

 – The safety and reliability of propulsion, steering and other essential auxiliary engineering systems

• S hip type – those engineering systems that are installed in order for the ship to carry out its in-service purpose and  
are necessary for:

 –  The operation and functioning of systems and equipment installed for the purposes relating to the ship type 
excluding the operation and functioning of military systems
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 – The operation and functioning of emergency machinery and equipment

 – Permitting command to manoeuvre the vessel within the design envelope

•  Ancillary – all engineering systems other than those covered under mobility and ship type, failure of which may 
compromise the provisions of classification and are necessary for:

 –  The provision of basic conditions on board for the carriage of stores, fuels, equipment and personnel when  
the ship is at sea, at anchor or moored in harbour

The complete selection of system categories cannot be finalised until the design phase has been undertaken. Many of the 
categories for the various equipment and systems will be defined by the design solutions that are selected.

There are no absolute definitions of which equipment should be categorised dependent on the ship type in the Naval 
Ship Rules. However, some equipment clearly falls into certain categories (such as equipment and systems associated 
with the propulsion and steering being categorised under mobility).

There are some systems and equipment that require more careful thought as to their categorisation. One example of this 
is a chilled water system which provides chilled water to a diesel-electric propulsion plant’s electronic control system. 
Because the water system is essential to the propulsion plant’s function, it would be considered under the mobility 
category.

Careful consideration of the vessel’s role will also be required when selecting equipment and systems falling into the 
ship type category. If a piece of equipment or system is essential to the function of the ship in performing its primary 
role (except for military systems outside the scope of LR classification) then this is likely to attract a categorisation of 
ship type. An example of this may be the aircraft fuelling system on an aircraft carrier where failure of the system would 
prevent the ship undertaking its primary role.

The ancillary category should be considered if a system or piece of equipment is required to be considered under 
the Naval Ship Rules for classification but whose failure or degradation would not seriously prevent the vessel from 
completing its primary role.

5.1.14. Appraisal in principle (AiP)

An appraisal in principle is a formal review of the ship design undertaken on preliminary design information. It can be 
undertaken for the whole ship or for particular high risk or novel systems. Several approaches can be adopted depending 
on the maturity of information and level of support required:

• Desktop review (2-3 days in the designer’s office)

• Document review (review of policies and specifications)

• Plan review (plans similar to formal approval)

• Secondment (long term support in clients’ office)

The following documents may be reviewed:

• Ship or system specification

• Equipment specifications for major items of equipment

• High level arrangement, line diagrams or system block diagrams

• Details of the design and engineering process where available

• Initial hazard analysis where available

5.1.15. Human factors integration

One of the most important elements in ensuring any system or platform operates safely and efficiently is the human 
element.

It is critical that human-system issues are fully considered in the concept phase of a project and that the standards and 
assessment criteria are carefully selected, and that activities to address these issues in a human-centred manner are 
properly integrated throughout the life of the vessel.

Some aspects of human factors are addressed implicitly or explicitly within classification. Other aspects may be 
undertaken as a consultancy type role. Broadly speaking, Class addresses whether a design is capable of being operated 
safely by competent personnel and does not pose a threat to embarked personnel. The competence and motivation 
of these personnel and adequacy of the procedures they follow is outside the Class responsibility; unless otherwise 
specified in the assurance package. A clear understanding of human-system issues and how they are going to be 
addressed should therefore be established and captured in the tailoring scope and certification matrix early in the 
project. An early human factors analysis is recommended as a basis for this exercise. This analysis can be carried out  
by LR and captured in the project concept documents described in section 5.1.1 above.

LR is closely involved with various international bodies in the development of standards and rules in this area. We can 
provide specialist support and advice on human factors integration for all project stakeholders throughout a project 
based on our guides for human-centred design . 

The level of rigour depends on the degree of dependence on human action to ensure the safety of operation and the 
maintenance of the ship. Because of the range and context dependence of human-systems issues, most human factors 
requirements are goal based and assessment includes the human-centred activities to be followed through the lifecycle.

Where requested by the naval administration, LR can assess the level of integration of human factors into the 
development and operation of specific systems, arrangements or procedures as part of Class.

5.1.16. Training

When Naval Ship Rules are selected for a project, it may not be clear to the shipyard design team or the navy what is 
required and the impact the Rules have on the design. LR can provide general or tailored training courses on the Rules, 
Codes and Standards. This training can be supplemented with short technical workshops on the design in question. 
Through our previous experience with navies, LR has a good understanding of the national regulatory requirements  
and can provide training support in this area as well as classification and certification.

5.1.16.1 Specification development and review

Accurate and precise specifications are important for a successful project. Whilst the navy or procurement agency of a 
government will be responsible for the development of the specification, it can be beneficial for a third party such as 
LR to be engaged in reviewing the specification. For the parts of the specification dealing with classification, standards 
and international regulations, LR can provide support to both navies and shipbuilders. LR has experience of providing 
support to navies acting as the “project friend” role. Given the wide range of skill sets required to deliver the role of 
“project friend”, LR has found it helpful to work in an alliance with other naval consultancy organisations to deliver  
a suite of skills to the navy. Some of the roles that can be undertaken are:

• Development of Class notation set and impact analysis

• Review of ship specification

• Development of classification and statutory detailed parts of ship specification

• Secondment of specialist to specification writing team

• Development of Class and NSC concept of operations
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5.1.17. Market knowledge and analysis

Many major defence contractors have significant marketing departments, while smaller shipyards and designers along 
with new entrants into the naval market, do not. These clients may wish to tap into LR’s market knowledge, expertise 
and contacts. While LR will always retain its independence, because of our contacts throughout the marine, off-shore and 
shore-based industries, LR has awareness of many of the innovators in these industries who may be able to offer valuable 
benefits to naval platforms.

5.2. Assessment phase

The purpose of this phase is to develop a system that:

• Meets the user’s agreed requirements

• Can be produced within the cost and time constraints of the project

• Can be assessed against the requirements

• Can be operated, supported and retired by the expected personnel

This phase should begin with a sufficiently detailed technical requirement from the concept phase to allow a design 
solution to be engineered and viable products to be designed for the in-service phase.

The final systems requirement document (SRD) will be an iterative product of the design options considered to meet  
the SRD developed during the concept phase.

During this phase where equipment and system selection is taking place, it is essential that the requirements defined in 
the selected technical standards be passed down to contractors and suppliers to ensure that they fully understand the 
assessment and assurance criteria. These requirements may be a cost driver for the selection of systems and equipment 
and their usability. The certification plan is a key document in this process.

Experience has shown that often these requirements may be known by the prime contractors or suppliers but this 
information is not passed to sub-contractors. As a result, equipment is supplied without the proper accreditation  
to meet the technical standards. This is particularly true for human-system aspects.

It is also in this phase when the first formal stages of the classification process are undertaken (see section 4).

5.3. Design phase

During the design phase, the indicative designs that have been used for the assessment are developed to meet  
full production requirements.

Therefore, the various requirements of the certification matrix and tailoring document need to be produced. This 
involves submission of plans from the designer to class for formal design appraisal. The relevant Rules should be 
consulted for a list of plans that may be required to be submitted. For specific projects, the list of plans will need  
to be formally agreed along with a timescale for the submissions for appraisal. Additional plans or assessments  
may be required arising from the tailoring agreed.

5.3.1. Plan appraisal

For a platform where class has been selected, one of the critical path activities for the design phase is the plan appraisal 
process. The primary output of the plan appraisal process are the DADs that are produced for each system or plan 
submitted for approval. The DADs identify which plans they relate to and contain any relevant comments that the 
designer or attending surveyors need to take account of during construction.

The plan appraisal process is typically a long-term activity taking anywhere from one to three years depending on the 
size of the naval project and the experience of the designer. It requires careful coordination and project management to 
ensure that the process proceeds smoothly. One key to this is the preparation and management of the plan submission 
list which is negotiated with the Class Society. Plans do not just come from the ship designer but also from equipment 
and systems suppliers, so this coordination is essential.

Experience indicates that the best approach to plan appraisal is to undertake it on sub-system packages (drawings, 
calculations, failure mode and effect analysis etc.). Good communication between the project manager and the technical 
leads in the Class Society, shipbuilder or equipment manufacturer is very important.

If during the plan appraisal process issues are identified with the design, additional correspondence and information 
will be required to permit the issue of a ‘clean’ DAD – i.e., one that has no further design issues identified. A clean DAD, 
however, will include items that the attending surveyor will need to confirm. 

These comments will form part of the site supervision team’s project management plan and will usually be recorded  
so that a full audit trail confirming they have been addressed will be available at delivery.

It is not normal practice for individual plans to be ‘marked up’ during plan appraisal, especially as plans are now 
normally submitted electronically. Instead, images of any areas of interest are included in responses to the yard and 
the issues are described in an accompanying Comment Response Sheet. It is then the responsibility of the attending 
surveyor to ensure that the item is dealt with and changes are included in the as-built drawings delivered with the vessel.

5.3.2. Peer review and additional standards

The plan approval activity can be augmented to include assessments outside the scope of classification. This can include 
assessment against standards listed in the specification and require an acceptance activity. It can also include peer 
review of calculations to provide assurance that the designer has not made an error in a critical area. In some cases,  
LR will partner with other specialist contractors to offer a combined review service should part of the subject be outside 
LR’s experience. Areas that have previously been reviewed include:

• Refrigeration to BS387

• Navy lifting appliance standards

• Review of electrical load charts and calculations

• Review of piping system demands and flows

5.4. Manufacture phase

Once the contract for production of the ship has been awarded, the manufacture phase begins. This involves the 
production, assembly, integration and testing of the systems that constitute the ship (the overall ‘system’).

To achieve the levels of assurance required by navies it is essential that the correct levels of assessment are applied  
to all the systems.

These levels will have been determined and documented by the production of the equipment certification matrix  
and tailoring documents. These documents will have defined the assessment standards for the individual equipment  
or sub- systems as well as the ship overall.

At this point the second part of the classification process takes place (see section 4.2), not only at the construction  
yard(s) but also at the many suppliers’ premises where LR surveyors will be surveying equipment and systems  
(or sub-systems and/or materials) to ensure they meet the classification requirements. The surveyors may also  
survey the equipment and systems against other standards that have been defined in the tailoring document and  
the certification matrix. If this extra survey work is required, the LR project manager will advise the attending surveyor  
of the extended requirements.
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During construction of the ship, various types of inspection and survey will be required. These will be undertaken by 
several organisations; LR, the shipowner’s inspectors and the naval administration’s (or on some occasions Flag state’s) 
surveyors. In many of these inspections (either formal or informal ones) more than one inspecting ‘authority’ will wish  
to be present. It is therefore essential that the comprehensive test and trial plan produced in the assessment phase  
(see section 5.2) is adhered to. For both this phase and the in-service phase there can be savings and advantages where 
the Class Society is a RO for the naval administration and can therefore cover multiple survey activities on behalf of both 
Class and the naval administration.

5.5. In-service phase

The in-service phase (also referred to as the utilisation phase) forms the greatest part of the ship’s life. In this phase, 
compliance with the standards that have been selected through the previous phases needs to be maintained. Designing, 
building and delivering a vessel to meet the levels of safety assurance defined in the concept phase is essential, but this  
is just the start of the through-life process of safety assurance.

To continue the level of safety assurance for the ship’s operators achieved at delivery, the process of classification  
must continue.

5.5.1. Through-life classification surveys

Through the ship’s life, periodic surveys are undertaken by Class Society surveyors. The level and complexity of these 
surveys varies according to the ship’s position in the ‘classification cycle’ (currently six years for naval vessels) and the 
type and age of the vessel. Additionally there may be areas of the ship that are subject to increased scrutiny based 
on information from design appraisal, build or operational experience. There are specific additional requirements for 
vessels such as naval auxiliary tankers. The different types of periodic survey are detailed in sections 5.5.2 to 5.5.11.

Although the current maximum survey cycle duration for ships in Class under LR Naval Ship Rules is six years, this can  
be adapted to meet the upkeep cycle of a navy. If, however, a longer cycle is requested this will need to be discussed  
on a project by project basis with LR.

5.5.2. Special survey (SS)

The classification cycle commences on completion of the SS. This SS is the main survey activity that LR undertakes on a 
vessel. The commencement date is referred to as the assigned date and the timings of the surveys that take place during 
the cycle are based on it. SS's are usually carried out during a refit and dry docking period. They are due at six-yearly 
intervals and can be commenced up to 12 months before the due date. The SS should coincide with a docking survey  
(see 5.5.7).

5.5.3. Annual survey (AS)

AS's are scheduled to be completed on the anniversary of the assigned date (although they can be carried out up to three 
months before or after this date). The AS is a visit to the ship by the surveyor to ensure that the ship is being maintained 
to expected standards, especially in the safety and watertight integrity areas, to check for any configuration changes that 
have not been notified to LR and to ensure that the specified systems remain usable.

5.5.4. Intermediate survey (ITSS)

An ITSS may be undertaken in lieu of the third or fourth annual survey. This choice is at the discretion of the navy, with 
advice from LR. The ITSS is an extended annual survey which includes checks of electrical systems (in the operational 
condition).

5.5.5. In-water survey (IWS) (subject to the ship having an *IWS notation)

An IWS is in lieu of a docking survey and is for the inspection of the underwater hull and appendages.

It is carried out by LR-approved diving contractors with an attending surveyor assessing the video captured by the divers. 
It must be carried out in clear water for good visibility and in an area safe for diving operations.

The IWS must be undertaken not more than 3.5 years since the completion of the previous docking survey. The next 
docking survey must be started not later than 3.5 years from the date of the completion of the IWS.

5.5.6. Engine survey (ES)

An ES is a complete survey of the machinery, electrical systems and equipment covered in the scope of class. This will 
include sea-openings and shafts and is best conducted in conjunction with a dry docking.

5.5.7. Docking survey (DS)

This is a survey of the hull and appendages with the vessel in dry dock. The interval between DS (or IWS, if allowed) must 
not exceed 3.5 years (since the classification cycle is six years, a 3.5 year interval between DS and IWS would make the 
interval between IWS and the start of the next cycle just 2.5 years). Note that if a ship is dry docked for any other purpose 
(defect or damage repair, for example) the LR surveyor must be called to attend. The surveyor may or may not credit the 
visit as a docking survey subject to what they observe and how this might affect the survey cycle.

5.5.8. Continuous survey hull (CSH) and continuous survey machinery (CSM)

As an alternative to SS and ES, the owner may choose to employ CSH and/or CSM respectively.

CSH is where the hull and associated parts of the ship (tanks, etc.) are inspected on a rolling basis (but not exceeding 
an elapsed time equivalent to the sixyear classification cycle). This gives the navy the option to de-risk and reduce the 
survey time required at the major docking periods. The selection of CSH does not remove the requirement to dock the 
vessel for a detailed inspection of the hull.

CSM is a similar system for the machinery items covered by the scope of class. This system allows for the accreditation 
of items of machinery during a classification cycle. This means that survey inspections can be effectively combined with 
major maintenance work, reducing the need to open up equipment purely for inspection by a surveyor during an engine 
survey. As with CSH, the survey periods for equipment cannot normally exceed the classification cycle period. However, 
if major items of equipment do not accrue sufficient hours to warrant major opening up for service, LR may give special 
dispensation to extend the period. This requires prior agreement with LR.

The application of CSH and CSM (CSM, particularly) can offer a navy the ability to reduce through-life costs by 
undertaking surveys when equipment is already opened for maintenance. Where CSM is combined with the machinery 
planned maintenance scheme (MPMS)6, the option for an LR approved ship’s staff to undertake some survey work exists.

5.5.9. Defect and damage surveys/visits

As well as being subject to periodic surveys, the likelihood is that a ship will suffer from defects and damage during  
its life. When such events happen, and if the results of the damage or defect affect the classification of the ship, then  
the Class Society must be engaged to undertake an assessment of the situation and offer advice on repair to ensure that 
the requirements of classification are maintained for the vessel. LR will provide advice to a navy, on request, if a defect  
is likely to impact on the classification of the vessel and the level of attendance by LR required.  

6 MPMS is a planned maintenance scheme approved by LR which allows the Marine Engineer Officer (Senior Engineer) to undertake the examination of selected 
machinery items.
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On completion of the repair, the Class Society will need to survey the work to ascertain that the ship continues to meet 
the requirements of classification. This requirement for navies to engage with LR in the repair and maintenance of 
equipment covered by class is a new concept for many navies: they must ensure that processes are in place to ensure  
the requirement is met.

In addition to maintaining the class status of the ship, defect information can be used by the Class Society in conjunction 
with other knowledge to ascertain if some re-design of the equipment or change to the class Rules is required, including 
change to maintain the required level of usability. Defect information can also be used to inform surveys of sister vessels. 
Defect information is not released to third parties without the express approval of the navy.

5.5.10. Naval administration/Flag state surveys

Many countries require that naval vessels hold various safety certificates in order to demonstrate that they meet  
the standards required of the naval administrations. Typically, the areas covered by such certificates include:

• Structure

• Stability (including watertight integrity)

• Escape and evacuation

• Fire safety

• Explosive safety

• Propulsion and manoeuvring

Naval administrations do not always have the resources to undertake all aspects of the work involved with this 
certification and delegate some or all of the work to organisations such as LR. See section 2.5 for more information  
on this role.

5.5.11. Alterations and additions

A modern naval platform is expected to have a service life of at least 20 years (on which LR’s Naval Ship Rules are 
based and experience indicates the service life is often more like 35 to 40 years). Clearly, during such a length of service 
(either under the original owner or subsequent owners) the ship is likely to undergo changes in role as well as system 
configurations or equipment. Where a change of role occurs, a new ConOp will be needed and the changes should be 
considered against the ship’s current scope of classification to see if it remains adequate.

Changes to a ship and/or its systems may be minor or major – for example, a complete change of role might include 
major changes to superstructure, whilst installation of a WIFI system might be deemed minor.

If a navy wants the ship to continue to meet the design intent and retain the levels of safety that are delivered by the 
implementation of classification, it is essential that any alteration or addition be assessed for impact on the ship’s 
classification certification (as well as impact on the naval administration certification).

For major or significant changes to the ship that impact on the classification status, LR will assess the proposed changes 
against the classification Rules that apply to the vessel in the same manner as the original design appraisal. For more 
minor changes, it may be appropriate for an attending surveyor to assess the changes and give approval for them on 
board.

In respect of the impact on naval administration certification, the navy must approach the administration itself, although 
LR may be able to assist with the assessment of the changes (including assessment of human-system issues) taking 
account of the level and type of delegation from the naval administration.

As part of the through-life management of the ship, the changes that are instigated under the in-service phase must be 
considered in updating the ship’s Inventory of Hazardous Materials (IHM) – see section 5.6.

5.6. Disposal phase

In the modern, environmentally conscious world, the disposal of any ship or craft must be carefully considered from  
the platform’s concept and must include the changes that occur during the life of the vessel.

5.6.1. Inventory of Hazardous Materials (IHM)

The IHM (also known as a Green Passport) is an inventory of materials present in a ship’s structure, systems and 
equipment that may be hazardous to health and the environment. This will be a key requirement of the Hong Kong 
International Convention for the Safe and Environmentally Sound Recycling of Ships (2009) – the Ship Recycling 
Convention7.

Before the ship is recycled, details of additional hazards in stores and wastes are added, and the document can then 
be used to help the recycling yard formulate a safer and more environmentally sound plan for decommissioning the 
ship. As well as being an invaluable tool for the ship recycling facilities, the IHM also helps to raise staff awareness of the 
materials on board a ship that may require special handling.

A ship’s IHM is maintained throughout its life. Therefore, it is essential that it is incorporated into the ship’s through-life 
management plan.

The compilation of the IHM must be started no later than the manufacture phase. The shipbuilder is in the best position 
to collate the data for the completion of this document, but LR can assist in this process. We provide an IHM (Green 
Passport) approval and verification service for both newbuilds and existing ships.

7 The Ship Recycling Convention is not yet in force. To find out its ratification status, visit www.imo.org/About/Conventions/StatusOfConventions.
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6. Conclusion
The process of naval ship safety assurance covers every phase of a platform’s life. If the greatest benefit to safety and cost 
is going to be achieved, then this assurance process must be an integral part of the through-life management plan.

The use of classification as a means to demonstrate compliance to an accepted standard for safety assurance of naval 
vessels is now well-established. For continued assurance about the material state of such complex ships, classification  
is continued throughout the ship’s life.

Although classification contributes to a naval ship’s safety assurance it is unlikely to cover all safety perspectives.  
Other areas such as munitions, combat systems and air operations are outside the scope of class and would be expected 
to be managed by the processes defined by a naval administration. They may require the application of military 
standards or a safety case. Interfaces between these aspects and class can, and should, be managed as part of the  
wider assurance activities. 
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