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Important message 
This document is one of a set of standards developed solely and specifically for use on 

Transport Assets (as defined in the Asset Standards Authority Charter). It is not suitable for any 

other purpose. 

The copyright and any other intellectual property in this document will at all times remain the 

property of the State of New South Wales (Transport for NSW). 

You must not use or adapt this document or rely upon it in any way unless you are providing 

products or services to a NSW Government agency and that agency has expressly authorised 

you in writing to do so. If this document forms part of a contract with, or is a condition of 

approval by a NSW Government agency, use of the document is subject to the terms of the 

contract or approval. To be clear, the content of this document is not licensed under any 

Creative Commons Licence. 

This document may contain third party material. The inclusion of third party material is for 

illustrative purposes only and does not represent an endorsement by NSW Government of any 

third party product or service. 

If you use this document or rely upon it without authorisation under these terms, the State of 

New South Wales (including Transport for NSW) and its personnel does not accept any liability 

to you or any other person for any loss, damage, costs and expenses that you or anyone else 

may suffer or incur from your use and reliance on the content contained in this document. Users 

should exercise their own skill and care in the use of the document. 

This document may not be current and is uncontrolled when printed or downloaded. Standards 

may be accessed from the Transport for NSW website at www.transport.nsw.gov.au 

For queries regarding this document, please email the ASA at 
standards@transport.nsw.gov.au or visit www.transport.nsw.gov.au 

http://www.transport.nsw.gov.au/
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Preface 
The Asset Standards Authority (ASA) is a key strategic branch of Transport for NSW (TfNSW). 

As the network design and standards authority for NSW Transport Assets, as specified in the 

ASA Charter, the ASA identifies, selects, develops, publishes, maintains and controls a suite of 

requirements documents on behalf of TfNSW, the asset owner. 

The ASA deploys TfNSW requirements for asset and safety assurance by creating and 

managing TfNSW's governance models, documents and processes. To achieve this, the ASA 

focuses on four primary tasks: 

• publishing and managing TfNSW's process and requirements documents including TfNSW 

plans, standards, manuals and guides 

• deploying TfNSW's Authorised Engineering Organisation (AEO) framework 

• continuously improving TfNSW’s Asset Management Framework 

• collaborating with the Transport cluster and industry through open engagement 

The AEO framework authorises engineering organisations to supply and provide asset related 

products and services to TfNSW. It works to assure the safety, quality and fitness for purpose of 

those products and services over the asset's whole-of-life. AEOs are expected to demonstrate 

how they have applied the requirements of ASA documents, including TfNSW plans, standards 

and guides, when delivering assets and related services for TfNSW. 

Compliance with ASA requirements by itself is not sufficient to ensure satisfactory outcomes for 

NSW Transport Assets. The ASA expects that professional judgement be used by competent 

personnel when using ASA requirements to produce those outcomes. 

About this document 

This standard forms part of a suite of TfNSW asset management documents regarding technical 

maintenance plans and should be read in conjunction with the following: 

• T MU AM 01002 MA Maintenance Requirements Analysis Manual 

• T MU AM 01003 ST Development of Technical Maintenance Plans 

• T MU AM 02001 ST Asset Information and Register Requirements 

This standard is the second issue. Changes from the previous version include the following: 

• redefinition of safety criticality task, safety significant task and safety related task  

• updates to maintenance service schedule classifications to include operational criticality 

with existing safety criticality 

• minor changes to provide clarity to content 
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1. Introduction 
The Assets Standard Authority (ASA) is committed to effective and efficient management of 

Transport for New South Wales (TfNSW) assets. The ASA is collaborating with other 

government and non-government organisations to continuously improve the capability, 

performance and condition of the assets over the full life cycle. 

It is essential to the ASA that Authorised Engineering Organisations (AEOs) and service 

providers involved in the development of technical maintenance plans (TMPs) are able to 

demonstrate that asset maintenance service schedules have been correctly classified. 

2. Purpose 
This document defines the requirements for the classification of maintenance service 

schedules. Maintenance service schedules are classified as safety critical (SC), safety 

significant (SS), safety related (SR), operational critical (OC) and operational significant (OS) as 

part of the development of TMPs and the related scheduling and execution of maintenance 

work for assets owned by TfNSW. This classification of maintenance service schedules enables 

the prioritisation, planning and scheduling of work based on safety risk and criticality as well as 

supporting the reporting of maintenance compliance key performance indicators (KPIs). 

2.1. Scope 
This standard establishes the requirements for the classification of maintenance service 

schedules as part of the development of TMPs in accordance with T MU AM 01003 ST 

Development of Technical Maintenance Plans and the reporting requirements of maintenance 

compliance in accordance with the relevant classification. 

Maintenance, within the scope of this document, refers to both routine maintenance and 

renewals maintenance. 

2.2. Application 
This standard applies to TfNSW, TfNSW agencies, AEOs and service providers involved in the 

following: 

• development of new and amended TMPs for all TfNSW assets 

• maintenance of assets owned by TfNSW in accordance with the TMPs and service 

contract maintenance compliance KPIs 

This document shall be applied during all phases of the asset life cycle. 
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This standard shall be used by organisations, service providers or project developers that 

provide engineering services and asset management related services to TfNSW. This includes 

AEOs and non-AEOs and their respective suppliers involved in defining, designing, 

implementing, commissioning and integrating any new or altered assets or systems into TfNSW 

networks. 

3. Reference documents 
The following documents are cited in the text. For dated references, only the cited edition 

applies. For undated references, the latest edition of the referenced document applies. 

Transport for NSW standards 

T MU AM 01002 MA Maintenance Requirements Analysis Manual  

T MU AM 01003 ST Development of Technical Maintenance Plans 

T MU AM 02001 ST Asset Information and Register Requirements 

4. Terms and definitions 
The following terms and definitions apply in this document: 

AEO Authorised Engineering Organisation 

ASA Asset Standards Authority 

asset an item, thing or entity that has potential or actual value to an organisation. Physical 

assets usually refer to equipment, inventory and properties owned by the organisation. Physical 

assets are the opposite of intangible assets, which are non-physical assets such as leases, 

brands, digital assets, use rights, licences, intellectual property rights, reputation or agreements. 

asset type grouping of assets having common characteristics that distinguish those assets as a 

group or class (ISO 55000) 

compliance end date is the latest date by which the maintenance service schedule needs to 

be completed to remain compliant. The latest date is calculated on the planned date (due date) 

plus latitude if applicable. 

compliance start date is the earliest date by which the maintenance service schedule needs to 

be completed to remain compliant. The earliest date is calculated on the planned date (due 

date) minus latitude if applicable. 

conditional (or potential) failure the failure of an item to meet a desired quantifiable 

performance criteria which may be either an output or conditional parameter and which 

indicated that conditional risk is unacceptable 

failure the loss of the ability of a structure or a component of a structure to perform a specified 

function (ISO 13823) 
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FMECA failure mode effects, and criticality analysis; an analysis procedure which documents all 

probable failures in a system within specified ground rules, determines by failure mode analysis 

the effect of each failure on system operation, identifies single failure points, and ranks each 

failure according to a severity classification of failure effect (MIL-STD-1629A) 

functional failure a defect is a functional failure when the asset cannot fully perform its design 

function and causes immediate operational consequences such as train delays or loss of power 

(subject to the level of available redundancy) 

latitude allowed variance (+/-) of a TMP service schedule from its planned date (due date). 

Latitudes are for planning purposes as service schedules cannot always be completed on the 

actual day due. 

KPI key performance indicator 

life cycle the scope of the system or product evolution beginning with the identification of a 

perceived customer need, addressing development, test, manufacturing, operation, support and 

training activities, continuing through various upgrades or evolutions, until the product and its 

related processes are disposed of 

maintenance in the context of this document has two components: 

• routine maintenance, also referred to as recurrent maintenance, is a collective of all 

preventive and repair activities excluding renewals. Includes visual inspections, preventive 

maintenance, corrective maintenance and breakdown maintenance 

• renewals maintenance, also referred to as capital maintenance or major periodic 

maintenance, includes the cyclic renewal and upgrading of assets to avoid deterioration in 

their condition to ensure long term asset performance and financial sustainability  

OC operational critical 

OS operational significant 

period the time or minimum frequency between successive service schedules conducted for the 

same asset and level of service as defined in the relevant TMP or alternative standard 

reliability the ability of an item of equipment or a system to perform a required function under 

stated conditions for a stated period of time or at a given point in time (AS 4292.4) 

SC safety critical 

SR safety related 

SS safety significant 

TMC technical maintenance code; identifies the variation of unique technical specifications for 

an asset type. Assets are assigned a TMC to reflect their configuration based on the asset type 

and specification and to define the applicable technical maintenance plan (TMP) 
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TMP technical maintenance plan; defines the maintenance plan applicable for an asset (assets 

are associated with their required maintenance plan by the TMC). The TMP defines what 

maintenance tasks are to be performed (required tasks and associated maintenance actions - 

packaged as service schedules), when (frequency of servicing - time/condition/event), why 

(reference for traceability) and where the maintenance tasks are to be performed 

(make/model/type of equipment 

5. Maintenance service schedule classification 
TMPs define the maintenance service schedules applicable for both fixed infrastructure assets 

and mobile fleet assets. 

Each service schedule in the TMP shall be classified for reporting and compliance purposes. 

This classification, based on the packaged set of tasks required to be performed on the asset, 

shall define the service schedule as being one of the following: 

• safety critical (SC) 

• safety significant (SS) 

• safety related (SR) 

• operational critical(OC) 

• operational significant (OS) 

5.1. Failures, preventive tasks and task packaging into 
service schedules 
The failure mode effects and criticality analysis (FMECA) uses a criticality rating to prioritise 

potential failure modes with regard to their criticality (this is determined by the probability of an 

event, multiplied by the consequence) and directs design resources to the removal of high 

criticality (risk) failure modes. The process is iterative and initiated during the preliminary design 

phase at the system level and extended to the lower levels of the system during the detailed 

design phase. 

The allocation of failures to a criticality category is based on the outcomes derived during the 

FMECA. These outcomes are divided into the following groups: 

• Hidden outcomes - characterised by failures that are not evident under normal 

circumstances if they occur on their own. An example is as follows: 

o A hidden failure is not evident under normal circumstances if it occurs on its own. An 

example of this is shown in Figure 1 where pump B is the stand-by pump in the 

redundant pump configuration. A failure of pump B can be unnoticed under normal 

circumstances. This failure will have no direct impact on its own. A failure of pump B 

will not become evident to the operating crew unless some other failure also occurs 
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such as the failure of pump A, or someone makes a point of checking periodically 

whether pump B is still in working order. 

Pump A

Pump B

Figure 1 - Redundant configuration - hidden failure 

• Safety and environment outcomes - characterised by failure modes that have safety and 

environmental consequences:  

o safety consequences - those that cause a loss of function or other damage that could 

injure or kill someone 

o environmental consequences - those that cause a loss of function or other damage 

that could lead to a breach of any known environmental standard or regulation 

o Economic outcomes - characterised by failures which have no direct adverse effect on 

safety or the environment but have economic consequences. Economic 

consequences comprise failure consequences for all potentially feasible events that 

may occur that incur a financial loss. This loss may be a direct cost against the 

balance sheet or indirect in terms of reputational loss or customer perception that will 

require financial expenditure to recover. 

5.2. Task failure consequence and effectiveness criteria 
Task effectiveness criteria are applied on the basis of the required outcomes of the task which 

flow directly from the failure consequences. The effectiveness criteria relate directly to the 

consequence as follows: 

• hidden function - preventive maintenance tasks are effective if they reduce the risk of a 

second failure arising after a previously undetected first functional failure to reduce double 

failures to an acceptable level 

• safety and environment - preventive tasks are effective if they reduce the risk of failure to 

an acceptable level 
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• economic - preventive tasks are effective if the cost of performing the tasks is less than the 

cost of not performing them; that is, the cost of operational failures or the cost of repairing 

the items after failure 

5.2.1. Task objectives  
Failure prevention is about avoiding or reducing the consequences, or reducing risk not about 

preventing failures in themselves. 

Risk is calculated by the probability of failure, multiplied by the consequence of failure. 

5.3. Task criticality mapping and safety classification 
Table 1 maps the task criticality to the consequence as identified by the FMECA when 

addressing identified failure modes. 

Table 1 – TMP task failure consequence and criticality 

Task failure consequence Task criticality 

Hidden Safety critical (SC) 
Safety significant (SS) 
Safety related (SR) 
Operational critical (OC) 
Operational significant (OS) 

Safety and environment Safety critical (SC) 
Safety significant (SS) 
Safety related (SR) 

Economic Operational critical (OC) 
Operational significant (OS) 

Not all SR tasks are of equal importance, therefore they necessitate different compliance 

regimes for cost effective management. TfNSW has divided safety tasks into SC, SS and SR. 

Other tasks that are not directly safety related are classified as OC and OS. 

The difference between SC, SS and SR tasks is the failure characteristic of the condition being 

assessed by the maintenance task, as defined in Section 5.3.1 to Section 5.3.3. 

5.3.1. Safety critical task 
Safety critical (SC) tasks are the maintenance tasks developed to avoid a potential failure that 

on its own causes loss of function, which can result in serious injury or fatality and asset or 

property damage. 

The failure characteristics managed are generally rapidly developing and adverse following a 

breach of defined conditional criteria. 
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5.3.2. Safety significant task  
Safety significant (SS) tasks are the maintenance tasks developed to avoid a potential failure 

that, in conjunction with one other independent failure, causes loss of function, which can result 

in serious injury or fatality and asset or property damage. 

The failure characteristics managed are slower to manifest and less likely to be adverse 

following a breach of defined conditional criteria. 

5.3.3. Safety related task  
Safety related (SR) tasks are the maintenance tasks developed to avoid a potential failure that, 

in conjunction with two or more other independent failures, causes loss of function, which can 

result in serious injury or fatality and asset or property damage. 

The failure characteristics managed are generally slower to develop and less likely to be 

adverse in terms of safety and more likely to be adverse in terms of operational reliability 

following a breach of defined conditional criteria (see Section 5.3.4 and Section 5.3.5). They are 

however adverse in terms of operational reliability following a breach of defined conditional 

criteria. 

5.3.4. Operational critical task  
Operational critical (OC) tasks are the maintenance tasks developed to avoid a potential failure 

that on its own causes loss of function, which can result in a service being withdrawn. 

The failure characteristics managed are generally rapidly developing and adverse in terms of 

operational impact following a breach of defined conditional criteria. 

5.3.5. Operational significant task  
Operational significant (OS) tasks are the maintenance tasks developed to avoid a potential 

failure that, in conjunction with one other independent failure, causes loss of function, which can 

result in a service being withdrawn or a cancellation of a planned service. 

The failure characteristics managed are generally slower to manifest and less likely to be 

adverse in terms of operational impact following a breach of defined conditional criteria. 

5.4. Task packaging and the service schedule 
The maintenance analysis process creates, as its primary output, a list of tasks and the 

associated task frequencies. These tasks shall be spread across a spectrum of time and event 

based frequencies. 

Packaging refers to the activity of bringing together into packages, the individual maintenance 

tasks identified during the maintenance requirements analysis (MRA). MRA is a process of 
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identifying the appraisal, preventive and corrective maintenance requirements of systems or 

equipment to allow the system or equipment to fulfil its intended function. The objective of 

packaging is to provide manageable groups of activities at defined frequencies for maintenance 

planning (including the planning of resources, materials and access) and execution. 

This process provides a mechanism for placing under a single identifying code, known as a 

technical maintenance code (TMC) that is associated with an asset type, all maintenance to be 

done to an asset or set of assets at a particular geographic position, and at a particular point in 

time. 

These packaged tasks are termed service schedules as they are a schedule of servicing tasks 

required to be completed together. 

Tasks may be associated with the assemblies or components that have a lower level TMC for 

an asset type but are rolled up as part of packaging to the highest level TMC for an asset type. 

The TMC defines all the service schedules applicable and these may have different 

frequencies. 

The criticality of the service schedule is based on the highest task criticality being SC, SS, SR, 

OC and OS. These are assigned during the task analysis. Table 2 and Figure 2 outline how the 

service schedule shall be classified depending on the criticality of the tasks packaged within the 

service schedule. 

Table 2 - TMP service schedule classification mapping to task criticality 

 Service 
schedule 
classification 
SC 

Service 
schedule 
classification 
SS 

Service 
schedule 
classification 
SR 

Service 
schedule 
classification 
OC 

Service 
schedule 
classification 
OS 

Task 
criticality 
SC 

Yes No No No No 

Task 
criticality 
SS 

N/A Yes No No No 

Task 
criticality 
SR 

N/A N/A Yes No No 

Task 
criticality 
OC 

N/A N/A N/A Yes No 

Task 
criticality 
OS 

N/A N/A N/A N/A Yes 
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Is any task SC?

Is any task SS?

Is any task SR?

Is any task OC?

Service schedule 
criticality is OS

Service schedule 
criticality is SC

No

No

No

No

Service schedule 
criticality is SS

Service schedule 
criticality is SR

Service schedule 
criticality is OC

Yes

Yes

Yes

Yes

Figure 2 - TMP service schedule classification mapping to task criticality 

6. Maintenance service schedule compliance 
The planned date of the next inspection is derived by the frequency of the service schedule, 

according to the TMP and the method of scheduling. For example, an inspection date would be 

based on the last performed date, last planned date or by a conditional, statistical trigger 

For compliance reporting, the planned work shall include all inspections that have a compliance 

end date within the month reported. 

An asset inspection is compliant if it is completed within the compliance period; that is, between 

the compliance start date and the compliance end date, inclusive of the month reported. An 

asset inspection is noncompliant if it is not completed by its compliance end date (outstanding); 

if it is completed after its compliance end date; or, completed earlier than the compliance start 

date in the month reported (subject to 'deferral'). 

A deferral is an inspection that has been assessed and approved by the AEO and service 

provider to be completed at a future date on account of an asset inspection not being able to be 

completed within the defined latitude for maintenance compliance purposes. 

Figure 3 provides an illustrative example of a routine maintenance service schedule with period 

(monthly), latitude around the due date and timescale for maintenance compliance reporting. 
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Figure 3 - Maintenance compliance reporting and service schedule latitude 

Compliance with SC asset inspections shall be measured by the percentage of planned 

maintenance SC inspections that were classified as compliant at the end of each month. 

Compliance with SS asset inspections is measured by the percentage of planned maintenance 

SS inspections that were classified as compliant at the end of each month. 

Compliance with SR asset inspections is measured by the percentage of planned maintenance 

SR inspections that were classified as compliant at the end of each month. 

Compliance with OC asset inspections is measured by the percentage of planned maintenance 

OC inspections that were classified as compliant at the end of each month. 

Compliance with OS asset inspections is measured by the percentage of planned maintenance 

OS inspections that were classified as compliant at the end of each month. 

Compliance is calculated by taking the amount of planned work during the month that was 

completed on or prior to the compliance end date, and adding the number of approved deferrals 

in effect at the end of the month. 

Compliance KPI targets for SC, SS, SR, OC and OS asset inspections shall be defined and 

reported in accordance within the relevant AEO or service providers’ service contracts. 

AEOs and service providers shall have a process in place to assess and manage the risk to so 

far as is reasonably practicable (SFAIRP) for those inspections that have been deferred beyond 

their compliance end date for reporting purposes. 
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