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Mål med møtet

• Blir nysgjerrig på standarden
• Får lyst til å lese den etterpå
• Skal forstå hvordan komiteen har tenkt i utviklingen 

av standarden

• Benytte standarden i fremtidig arbeid

• Under innleggene blir rom for korte spørsmål i 
tillegg til diskusjonen til slutt



Introduction
Maintenance engineering is a discipline applying competencies, 
methods, techniques and tools to develop and support 
maintenance in order to assure that an item is able to perform its 
required functions in a safe, sustainable and cost-effective 
manner throughout the life cycle

The prime objective of maintenance 
engineering is to contribute to the 
achievement of overall stakeholder 
requirements through optimized and cost-
effective maintenance as part of physical 
asset management



Scope

• This document describes the generic requirements, 
criteria and contents of maintenance engineering. This 
includes guidance on methods and techniques which 
are used to sustain the required functions of items at 
any stage of their life cycle. 

• This document gives guidance on how maintenance 
engineering can contribute to the assurance of required 
integrity, safety, reliability, maintainability and 
availability to achieve a sustainable balance between 
performance, risk and costs.

• This document does not give guidance on how to set 
up systems and infrastructure to support the 
maintenance engineering function.
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3.3
engineering
branch of science and technology concerned with the design, 
building, use and disposal of engines, machines and structures

3.4
maintenance engineering
engineering (3.3) discipline applying competencies (3.10), 
methods, techniques and tools to develop and support 
maintenance (3.1) in order to assure that an item (3.7) is able 
to perform its required functions (3.8) in a safe, sustainable and 
cost-effective (3.6) manner throughout the life cycle (3.13)



3.1
maintenance

• combination of all technical, administrative and 
managerial actions during the life cycle (3.13) of 
an item (3.7) intended to retain it in, or restore it 
to, a state in which it can perform the required 
function (3.8)





The benefits of the contributions from 
maintenance engineering include, but 
are not limited to:

• achievement of maintainability and availability goals by 
influencing design;

• risk analysis related to maintenance;
• application of sustainability principles;
• achieved required integrity and safety level;
• achieved required performance and technical condition; 
• improved life extension decisions;
• improved maintenance support performance;
• reduced environmental footprint by saving energy and raw 

materials consumption;
• improved competitiveness and output value.



Principles and objectives

• Results from maintenance engineering shall be 
traceable and auditable.

• The contribution of maintenance engineering 
depends on the detail of the solution and level 
within the asset hierarchy (single asset, asset 
system or asset portfolio)



Maintenance engineering goals and 
objectives

• The primary goal of maintenance engineering is to 
facilitate the attainment of, and provide assurance 
for, stakeholder dependability requirements. This 
is achieved through development of maintenance 
and operational actions which take into account 
performance, risk and economic consequences 
throughout the asset lifecycle



Preventive maintenance tasks are of 
three types:

• Condition monitoring: monitoring of the condition may be done by 
periodic measurements, inspections, online measurements or 
predictions. These may be continuous or fixed intervals (for example 
operational time, calendar time, cycles or km). An active preventive 
maintenance action (see EN 13306:2017, 7.5 [2]) is then performed to 
restore the item when a specified condition has been reached.

• Predetermined maintenance (sometimes called "Hard Time Tasks"): 
these tasks are executed regardless of the condition of the maintained 
item at predetermined fixed interval. They are intended to address age-
related or wear out failures (for example: wear or fatigue). 
Predetermined maintenance will usually involve replacement of an item 
or parts of it, lubrication or cleaning of the item. 

• Functional test: these tasks are relevant only to hidden failures. They 
are intended to identify item that have failed but produced no system 
effect. Such items are normally and in normal situations associated with 
standby or safety functions. These are performed at fixed intervals (for 
example operational time, calendar time, cycles or km).



• Corrective maintenance is carried out after fault recognition and 
intended to restore an item into a state in which it can perform a 
required function (SOURCE EN 13306:2017, 7.9 [2]).

• Corrective maintenance

• The identification of the type of corrective maintenance to be 
undertaken (repair or replace/discard) and its location is generally 
referred to as ‘level of repair analysis’ (LORA). This is an important part 
of identifying task effectiveness as it enables a full understanding of 
repair costs and impact on the organisation and its logistics 
arrangement.

• Determine the task frequencies

• Task frequencies should be determined for predetermined maintenance and periodic condition 
monitoring. In addition to identification of the task itself, the interval at which each task should 
be performed should be identified based on the associated risk. Task frequencies for preventive 
maintenance should be determined based on the probability of failure and known or expected 
failure development and failure distribution (density of failure). The task interval (or frequency) 
is an integral part of the effectiveness of the task itself. For example, an inspection task may be 
excessively costly if performed at short intervals but fail to identify potential failure if performed 
at long intervals



Life cycle stages

• This document uses the following life cycle stages 
and substages as shown in Table 3:

• Concept
• Development
• Realization
• Utilization
• Disposal/transition



• The Digitalization of maintenance engineering
• General

• The digitalization of maintenance engineering as described and 
detailed in Annex F, is about collecting and using digital data in 
order to:

• provide a better understanding the physical behaviour of 
equipment during its life cycle;

• improve the capacity of creating scenarios for the future 
equipment behaviour in the operational context and the related 
maintenance activities;

• better interact with other sectors of the organization to 
understand more accurately the operational context of the 
equipment;

• reduce uncertainty in maintenance engineering decision 
processes.





Maintenance engineering techniques 
and analysis
• (informative)

The following Tables D.1 to D.10 list examples of relevant techniques 
and analysis used in maintenance engineering related to

• Cost assessments and analysis;
• Root cause analysis;
• Dependability assessment techniques;
• Failure risk analysis;
• Condition assessment using predictive technology tools;
• Fault diagnosis and failure management policy;
• Supportability characteristics assessment;
• Integrated logistic support (ILS);
• Numerical analysis;
• HSE related analysis.



A wise man learns by the 
experiences of others; an 

ordinary man learns by his own 
experience; a fool learns by 

nobody's experiences.

Thank you for your attention!

The prime objective of maintenance 
engineering is to contribute to the 
achievement of overall stakeholder 
requirements through optimized and cost-
effective maintenance as part of physical 
asset management
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