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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 Asset 
Standards Authority website at www.asa.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 document outlines the process requirements for the provision of technical maintenance 

plans by AEOs. 

Major changes in this version include updating the three processes for developing a TMP and 

mandating the use of associated forms. 

This standard is a second issue. 
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1. Introduction 
Technical maintenance plans (TMPs) and associated documents are developed by service 

providers. In the development of TMPs, a maintenance requirements analysis (MRA) approach 

ensures that the TMP is fit for purpose and is able to be applied. 

Transport for NSW (TfNSW) is the owner of the TMPs, technical maintenance codes (TMCs) 

and all associated documents for all TfNSW owned assets. The Asset Standards Authority 

(ASA) is the custodian of TMPs on behalf of TfNSW and sets the requirements for developing, 

approving and authorising the TMPs across the TfNSW Transport Network. 

2. Purpose 
This document outlines the requirements and high level process for service providers to use in 

developing TMPs for both existing and new assets and for updating existing TMPs. 

2.1. Scope 
This document covers the following: 

• the requirements for developing, approving and authorising TMPs 

• the determination of whether an MRA is required or not or are to be based on existing 

TfNSW TMPs 

• the interaction point between the service provider and the ASA 

• a sample of a typical MRA approach including sample documentation (see Appendix A) 

Note: MRA techniques are described in detail in T MU AM 01002 MA Maintenance 

Requirements Analysis Manual. 

This document does not cover: 

• the provision of directions as to whether or not a TMP is a deliverable 

• other obligations applicable to service providers 

2.2. Application 
This standard applies to the TfNSW cluster and service providers involved in the following tasks: 

• development of new or amended TMPs for all assets owned by TfNSW 

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

contract maintenance compliance key performance indicators 

This standard should be read in conjunction with the T MU AM 01008 ST Technical 

Maintenance Plans and Coding System. 
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This standard should be applied during all phases of the asset life cycle. This standard should 

be used by organisations, service providers or project developers that provide engineering 

services and asset management related services to TfNSW. This includes service providers and 

their suppliers involved in defining, designing, implementing, commissioning and integrating any 

new or altered assets or systems into operating network. 

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 F2 Service Schedule Form 

T MU AM 01003 F3 Technical Maintenance Plan Form 

T MU AM 01003 F4 TMP Review and Authorisation Form 

T MU AM 01003 F5 Revision History Form 

T MU AM 01004 ST Maintenance Service Schedule Classification and Compliance 

T MU AM 01008 ST Technical Maintenance Plans and Coding System 

T MU AM 01009 TI Technical Maintenance Coding Register  

T MU MD 00005 GU Type Approval of Products  

Other reference documents  

MIL-STD-1629A Military Standard Procedures for Performing a Failure Mode, Effects, and 

Criticality Analysis 

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 

design FMECA FMECA conducted at the design stage which provides an assessment of 

component criticality and opportunities to design out failure modes 
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FMECA failure modes, effects and criticality analysis; procedure by which each potential failure 

mode in a system is analysed to determine the results or effects thereof on the system and to 

classify each potential failure mode according to its severity. MIL-STD-1629A  

MRA maintenance requirements analysis 

OEM original equipment manufacturer 

RCM reliability centred maintenance 

TfNSW Transport for NSW 

TfNSW Transport Network the transport system owned and operated by TfNSW or its 

operating agencies upon which TfNSW has power to exercise its functions as conferred by the 

Transport Administration Act or any other Act 

TMC technical maintenance code 

TMP technical maintenance plan 

5. Roles and responsibilities 
The roles and responsibilities applicable throughout the development of a TMP are defined in 

Table 1. 

Table 1 - Roles and responsibilities 

Role Responsibility 

Approving officer An appropriately qualified person with delegated 
authority within a service provider who accepts and 
approves the TMP after completing a satisfactory 
technical review to confirm the following: 
• process for developing the TMP has been followed 
• TMP has been independently certified 
• TMP is in accordance with TfNSW safety, reliability 

and cost objectives 
Authorising officer An appropriately qualified person with delegated 

authority within a service provider who authorises the 
TMP after it has been approved by the approving officer 
to confirm the following: 
• TMP is now ready for implementation and use 
• capability required of the maintenance resources, 

skills and competencies of personnel for 
implementation of the TMP are available 

• specific tools required for implementation of the 
TMP are available 

• impact of the TMP change has been assessed 
• TMP is compatible with the maintenance service 

provider 's scheduling system to implement 
• all accessibility constraints, if any, to implement the 

TMP have been considered and reviewed 
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Role Responsibility 
Analysis team The team comprising a group of people competent for 

conducting the MRA conducts failure mode, effect and 
criticality analysis (FMECA) and reliability centred 
maintenance (RCM) analysis under the guidance of a 
facilitator. 

Facilitator An appropriately qualified person within a service 
provider who facilitates the entire process and who can 
apply MRA techniques and leads the analysis team. 

Independent MRA process reviewer An appropriately qualified and experienced person who 
reviews the MRA and certifies that the TMP analysis 
process satisfies the requirements of 
T MU AM 01002 MA. 
The level of independence is based on a risk 
assessment and determined by the service provider. As 
a minimum, the reviewer shall not have been involved in 
the design or development of the project. 

Independent technical reviewer An appropriately qualified and experienced person who 
does the technical verification and certification to ensure 
that the TMP complies with the user requirements and 
relevant standards. The independent technical reviewer 
confirms that TMP is technically complete. 
The level of independence is based on a risk 
assessment and determined by the service provider. As 
a minimum, the reviewer shall not have been involved in 
the design or development of the project. 

Contracted maintenance service 
provider 

Service providers that are contracted by TfNSW and are 
responsible for the ongoing maintenance of their asset. 
They shall do the following: 
• update an existing TMP for an existing asset, refer 

to Section 7.1 
• develop a new TMP for an existing asset which 

does not have a TMP, refer to Section 7.2 
• develop a new TMP for a new asset, refer to 

Section 7.3 in case of a configuration change of an 
existing asset where a new TMC code is required 
due to the change 

Contracted design service provider Service providers that are contracted by TfNSW and are 
responsible for design services. They work in design 
stages (concept design, preliminary design and detailed 
design) of the project They shall do the following: 
• conduct the design FMECA 
• develop a new TMP for a new asset, refer to 

Section 7.3 
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6. TMPs 
TMPs are designed to ensure the asset will continue to operate within tolerances to meet 

performance outcomes. 

6.1. TMP content 
TMPs shall include the following: 

• content that specifies the maintenance tasks associated frequencies and latitudes to be 

carried out to maintain the designed service levels of assets during their operating life 

• content that specifies further detail in relation to examination and maintenance of the asset, 

for example, service schedules, examination manuals and repair manuals 

• content that defines the processes for how levels of performance for specified 

requirements will be measured 

• content that specifies the safety importance in accordance with T MU AM 01004 ST 

Maintenance Service Schedule Classification and Compliance 

• content that defines competency requirements 

• content that links the relevant analysis records within the MRA with each task 

• what maintenance is carried out (required tasks, measurements, response actions 

including reference to maintenance and operating manuals) 

• when maintenance is carried out (frequency of servicing – time, condition, event or 

statistic) 

• why maintenance is carried out (reference to analysis to provide traceability back to 

requirement) 

• where maintenance is carried out (maintainable item – make, model, type of equipment) – 

this is the link to the asset type (configuration item), also known as a TMC as described in 

Section 6.2 

6.2. TMCs 
TMCs are a unique identifier that describe asset configuration (technical specification) within an 

application. TMCs are defined in accordance with the requirement of T MU AM 01008 ST. Every 

maintainable asset configuration shall have a TMC. Every MRA and TMP is structured based on 

a TMC that is issued by the ASA (level 1 to level 4) or by the contracted maintenance service 

provider (level 5 and level 6) if required. 
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TfNSW is the owner of the TMPs and associated TMCs for all TfNSW assets. The ASA is the 

custodian on behalf of TfNSW and controls and manages the published register of authorised 

TMCs for use across the TfNSW Transport Network. 

6.3. Requesting a new TMC 
Requests for a new TMC (level 1 to level 4) shall be made when either of the following occurs: 

• developing a new TMP for a new asset 

• updating an existing TMP for an existing asset as a result of service schedule variations 

associated with configuration change 

The request shall include the proposed TMC (level 1 to level 4) that aligns with the TMC 

framework in accordance with T MU AM 01008 ST and T MU AM 01009 TI Technical 

Maintenance Coding Register. 

Once approved for use, TMCs shall be published in T MU AM 01009 TI. 

Requests for a new TMC shall be made to assetinformation@transport.nsw.gov.au 

7. Development of TMPs – high level process 
An MRA shall be done as part of the design process if the designs, systems or assets are either 

new or the result of a modified (non-standard) configuration. 

The TMP development process is an iterative process. The number of iterations shall depend 

on the proposed design, system or asset. There are three processes defined for developing a 

TMP as follows: 

• updating an existing TMP for an existing asset as described in Section 7.1 

• developing a new TMP for an existing asset as described in Section 7.2 

• developing a new TMP for a new asset as described in Section 7.3 

Note: The design FMECA of the MRA starts at the earliest possible point within the 

design cycle to provide an opportunity to design out failure modes. 

7.1. Updating an existing TMP for an existing asset 
Figure 1 provides a high level summary of the TMP development process for updating an 

existing TMP for an existing asset. Contracted maintenance service providers shall be 

responsible for this process which is described in Section 7.1.1 to Section 7.1.11. 
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Figure 1 - TMP development process for updating an existing TMP for an existing asset

TMP management – Updating and existing TMP for an existing asset
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7.1.1. Review the TMP 

Step 1.1 in Figure 1. 

The existing TMP shall be reviewed for an existing asset as part of a scheduled review and as a 

result of the following: 

• operational change 

• configuration change 

• performance improvement 

• environmental change 

• change in standards 

• at the request of the ASA 

7.1.2. Determine if any change is required to the TMP 

Step 1.2 in Figure 1. 

After a review of the existing TMP the contracted maintenance service providers shall determine 

if a change is required (technical or non-technical). If an outcome of a review establishes that 

there is no change required to the TMP then the existing revision of the TMP shall remain 

current and in force, then go to Section 7.1.8 for approval and authorisation. 

In case of a configuration change of an existing asset, where an existing asset is upgraded or 

removed or other new assets are added, consideration should be given to the impact of the new 

configuration on the existing TMP and its MRA. After the review, if it is determined that a new 

TMC code is required due to this change a new TMP shall be developed as described in 

Section 7.3. Otherwise the change shall be managed as described in Section 7.1. 

The service provider who initiates the configuration change to an existing asset is responsible 

for managing the change in the existing TMP as described in Section 7.1 or developing a new 

TMP as described in Section 7.3. 

All records related to the review shall be maintained for future reference. 

If the review establishes that a change is required to the TMP, then go to Section 7.3. 
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7.1.3. ASA engagement 

Step 1.3 in Figure 1. 

The maintenance service provider shall engage with the ASA by providing a monthly 

consolidated report containing the following details: 

• a complete list of TMPs (new or amended) which are work in progress or are planned to be 

worked on as a rolling three-month program and associated business case for change that 

includes, but is not limited to: 

o the change impact (safety, environmental, operational and economical) 

o assessment of claim of similarity (if applicable) 

o assessment of original equipment manufacturer (OEM) maintenance 

recommendations (if applicable) 

o driver for change 

o the assumed benefit for each proposal 

• a complete list of TMPs (new or amended) which were reviewed with no changes required 

The lists shall be grouped by engineering discipline. 

The information shall be provided to assetinformation@transport.nsw.gov.au. 

 Regular meetings shall be organised with respective ASA lead engineers to review and discuss 

the content of the consolidated report. The frequency of the meetings shall be determined 

jointly. The ASA on behalf of TfNSW shall decide the level of their involvement in the TMPs 

being developed by the following means: 

• nominating themselves as a stakeholder in the TMP development process 

• providing appropriate direction where applicable 

• requesting another service provider  to be part of the stakeholder review due to common 

asset type 

• providing support through subject matter expertise 

7.1.4. Determine if technical change 

Step 1.4 in Figure 1. 

In consultation with ASA (only where the ASA has nominated their involvement), the level of 

change shall be determined if the change constitutes a technical change. 
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The change is considered a technical change if the change is initiated due to any one or more 

of the following reasons: 

• safety 

• operational 

• economical 

• environmental 

Unless the change is purely a formatting change, all changes shall be deemed to be a technical 

change and require an MRA-based approach. An MRA-based TMP shall be developed as 

described in Section 7.1.6. 

If the proposed change is considered to be a non-technical change then follow the process in 

Section 7.1.5. 

7.1.5. Amendment of TMP 

Step 1.7 in Figure 1. 

If the proposed change is considered to be a non-technical change, then an amendment can be 

made to the TMP without a full MRA process and proceed directly to a technical review and 

approval. These changes shall be included in the monthly consolidated report and also in the 

final notification in accordance with Section 7.1.3 and Section 7.1.10. 

Go to Section 7.1.7. 

7.1.6. Develop MRA-based TMP 
Step 1.5 in Figure 1. 

The MRA shall be completed in accordance with T MU AM 01002 MA. The MRA shall include a 

FMECA and RCM analysis for failure modes and maintenance tasks that cannot be designed 

out due to contractual or financial constraints. 

The primary output of the MRA is a list of maintenance tasks, associated frequencies and 

latitudes. These tasks are then combined into packages to provide manageable groups of 

activities for maintenance planning and resources. This provides a mechanism for placing all 

maintenance tasks to be done to an asset or set of assets under a unique TMC. This collection 

of packaged tasks is termed service schedules. Section A.2.2.1 of Appendix A provides a 

sample of a service schedule and Section A.2.2.2 of Appendix A provides a sample of a TMP. 

Service providers shall use T MU AM 01003 F2 Service Schedule Form and 

T MU AM 01003 F3 Technical Maintenance Plan Form Form for the purpose of developing 

service schedules and TMPs. 
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The MRA contains the optimal frequency of the proposed tasks based on the analysis. The 

optimal frequencies are often different to and are not to be influenced by any existing, assumed 

or known packaged frequencies documented by the maintenance service provider. 

Each of the tasks or service schedules in the TMP shall be classified as being safety critical, 

safety significant or reliability, based on the activity to be performed on the asset in accordance 

with T MU AM 01004 ST. Maintenance compliance (based on the TMP) is reported in 

accordance with the relevant service contracts. 

Go to Section 7.1.7. 

7.1.7. Independent process and technical review 
Steps 1.6 and 1.8 in Figure 1. 

The following shall be arranged: 

• Independent review of the MRA process outlined in the analysis and its adequacy, 

especially if an authorised TfNSW TMP is not used. The independent reviewer shall ensure 

that the MRA and all the analysis is complete and satisfies T MU AM 01002 MA. 

• Independent verification of the technical integrity of the proposed TMP and certification of 

its compliance with the user requirements and relevant standards. The approving officer 

shall ensure that the competency and expertise of the independent reviewer is appropriate 

to conduct the review. 

A range of experts shall complete the independent technical review to cover all technical 

requirements subject to verification and certification. 

If the independent review indicates the need for further revisions, then return to Section 7.1.6 to 

repeat the MRA or Section 7.1.5 for minor amendments. 

If the independent review requires no further changes, then go to Section 7.1.8 

7.1.8. TMP approval and authorisation 
Step 1.9 in Figure 1. 

The approving officer shall accept and approve the TMP after completing a satisfactory 

technical review and determining that the TMP is in accordance with TfNSW safety, reliability 

and cost objectives. The approving officer shall confirm the following: 

• process for developing the TMP has been followed 

• TMP has been independently certified 

• TMP is technically complete 
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The authorising officer shall authorise the TMP after it has been approved by the approving 

officer. When authorising the TMP the authorising officer shall consider the following: 

• capability required of the maintenance resources, skills and competencies of personnel, 

and specific tools required for implementation of the TMP 

• change impact on the budget in relation to total life cycle costing for TMP implementation 

• compatibility with the contracted maintenance service provider's scheduling system to 

implement 

• all the accessibility constraints, if any, to implement the TMP 

If the TMP is approved and authorised, then go to Section 7.1.9. 

If the TMP is not approved and authorised, then return to Section 7.1.6 to repeat the MRA or 

Section 7.1.5 for minor amendments. 

When the TMP is authorised, it is ready for implementation. 

7.1.9. Information and records management 
Step 1.10 in Figure 1. 

TMPs and all supporting documents and artefacts that supported the development or reviewing 

of the TMP including software data and tools shall be stored. 

Each of the process steps outlined in Section 7 shall be controlled and tracked using 

T MU AM 01003 F4 TMP Review and Authorisation Form and repeated for all iterations (a new 

form shall be used each time there is an updated revision to the TMP). Figure 4 shows a 

sample form. 

All completed forms along with all supporting documents shall be handed over to the ASA along 

with the approved and authorised TMP. 

After this step, go to Section 7.1.10. 

7.1.10. ASA notification 
Step 1.11 in Figure 1. 

The ASA shall be notified, by email to assetinformation@transport.nsw.gov.au, of all changes to 

TMPs as soon as possible after the changes have been approved and authorised. The TMP 

and a complete set of supporting documents shall be provided to the ASA once they are 

approved and authorised. 
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The documentation shall include the following: 

• the service schedules in accordance with T MU AM 01003 F2 

• the TMP in accordance with T MU AM 01003 F3 

• process tracking documentation (evidence that the MRA process has been followed and 

the independent process review and technical review completed) in accordance with 

T MU AM 01003 F4 

• a completed revision history with details of changes including service schedule, tasks and 

durations in accordance with T MU AM 01003 F5 Revision History Form 

•  

• all the supporting materials and input data used in the FMECA that have supported the 

changes including safety, environmental, operational and economic impacts of the changes 

• all the review reports and documents produced in relation to the TMP change 

The ASA stores the above information in an appropriate location. 

After completing the notification process, go to Section 7.1.11. 

7.1.11. TMP publication 
Step 1.12 in Figure 1. 

The ASA publishes TMPs on its website under the section allocated to the relevant maintainer 

of the asset. The ASA will have the new TMPs published until the contracted maintenance 

service provider can publish them externally through their own website at which time ASA will 

provide a link to that TMP. 

After the publication, the TMP development process is complete. 

7.2. Developing a new TMP for an existing asset 
Figure 2 provides a high level summary of the TMP development process for developing a new 

TMP for an existing asset. Contracted maintenance service providers shall be responsible for 

this process as described in Section 7.2.1 to Section 7.2.10. 
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Figure 2 - TMP development process for developing a new TMP for an existing asset 

TMP management – Developing a new TMP for a existing asset
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7.2.1. Claim of similarity 
Steps 2.1 and 2.2 in Figure 2. 

MRAs are required for all proposed designs, systems and equipment unless there is a claim of 

similarity to an existing one. The contracted maintenance service provider assesses the need 

for an MRA. A new MRA may not be required if it can be demonstrated that the proposed 

design, system and equipment meet the following criteria: 

• Is physically and functionally similar to existing designs, systems and equipment. 

• Can operate under similar operating and environmental conditions. 

• Has similar manufacturing quality and material quality. 

• Have the same maintenance requirements in regards to tasks and their intervals. The 

calculation of the maintenance intervals (including failure modes) shall be detailed and 

recorded including the data and its source. 

• The similar equipment has an existing maintenance strategy and MRA which does not 

need review. 

In addition, the following criteria also apply: 

• TfNSW is satisfied with the performance of the existing system and equipment and there is 

no advantage to undertake a new MRA 

• no advantage can be achieved in further designing out of failure modes 

If a design, system or piece of equipment is not in service on the TfNSW Transport Network but 

has a maintenance practice well established in the industry, then the degree of rigour of the 

MRA to be undertaken needs to be assessed. In this case, the justification for the claim shall be 

provided and the degree of rigour proposed shall demonstrate the following: 

• the inherent functional performance of the system and equipment can be maintained under 

the TfNSW operating and maintenance environment 

• no advantage can be achieved by further designing out of failure modes 

• no maintenance tasks can be more appropriately managed by designing failure modes out 

The approving officer shall assess the claim and determine whether the degree of rigour 

proposed is appropriate. 

The contracted maintenance service provider determines if an MRA, for part of the design, 

system and equipment is necessary. 

If a similar design, system or equivalent is not found, then go to Section 7.2.3 and Section 7.2.4. 

If a similar design, system or equivalent is found, then go to Section 7.2.2. 
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7.2.2. TMP based on an existing TfNSW TMP 

Step 2.3 in Figure 2. 

If similar designs, systems or equipment exist, then either the existing TfNSW TMP (and 

associated MRA, if available) shall be used or a TMP based on the existing TfNSW TMP (and 

associated MRA, if available) shall be developed. Where the existing TMP (and associated 

MRA, if available) is used, the TMP and its basis of claim of similarity shall be clearly 

documented as detailed in Section 7.2.1 and documentation for independent review shall be 

provided as detailed in Section 7.2.5 and to the ASA as detailed in Section 7.2.3. 

If an existing TMP (and associated MRA, if available) is used as a basis to develop the TMP 

then go to Section 7.2.3 (step 2.4A in Figure 2) and Section 7.2.5. 

In the case where there is no existing TMP available a new TMP shall be developed then go to 

Section 7.2.4 and Section 7.2.3 (step 2.4 in Figure 2). 

7.2.3. ASA engagement 
Steps 2.4 and 2.4A in Figure 2. 

Refer to Section 7.1.3. 

If an existing TMP is used to develop the TMP then go to Section 7.2.5. 

In the case where is no existing TMP available to develop the TMP or a similar design, system 

or equivalent is not found a new TMP shall be developed. Go to Section 7.2.4. 

7.2.4. Develop MRA-based TMP 
Steps 2.5 in Figure 2. 

Refer to Section 7.1.6. 

Go to Section 7.2.5. 

7.2.5. Independent process and technical review 

Steps 2.6 and 2.7 in Figure 2. 

Refer to Section 7.1.7. 

If the independent review indicates the need for further revisions, then return to Section 7.2.4 to 

repeat the MRA or return to Section 7.2.6 for minor amendments. 

If the independent review requires no further changes, then go to Section 7.2.7. 
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7.2.6. Amend TMP 

Step 2.8 in Figure 2. 

If the independent review indicates the need for further revisions minor amendments to the TMP 

can be made without a full MRA process and re-submit for technical review and approval. 

Go to Section 7.2.5. 

7.2.7. TMP approval and authorisation 
Step 2.9 in Figure 2. 

Refer to Section 7.1.8. 

If the TMP is approved and authorised, then go to Section 7.2.8. 

If the TMP is not approved and authorised and indicates the need for further revisions return to 

Section 7.2.4 to repeat the MRA or return to Section 7.2.6 for minor amendments. 

When the TMP is authorised, it is ready for implementation. 

7.2.8. Information and records management 
Step 2.10 in Figure 2. 

Refer to Section 7.1.9. 

Go to Section 7.2.9. 

7.2.9. ASA notification 
Step 2.11 in Figure 2. 

Refer to Section 7.1.10. 

Go to Section 7.2.10. 

7.2.10. TMP publication 

Step 2.12 in Figure 2. 

Refer to Section 7.1.11. 

7.3. Developing a new TMP for a new asset 
Figure 3 provides a high level summary of the TMP development process for developing a new 

TMP for a new asset. All new assets shall have an associated TMP. For a new asset, 

contracted design service provider shall have suitable TMP development skills or shall engage 

a service provider with the required skills. They shall also engage with the contracted 

maintenance service provider as a mandatory stakeholder. If they do not have subject matter 
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expertise, then they shall have SME input from either the contracted maintenance service 

provider, from a shadow operator or from another service provider with appropriate 

maintenance knowledge. Contracted design service providers shall consult with stakeholders 

including respective maintenance contractor and equipment suppliers and closeout all the 

comments before authorising the TMP. 

The contracted design service provider shall approve, authorise and submit a TMP for all new 

assets, whether it requires a type approval or not. Type approval is the process to confirm that 

equipment, design or system complies with relevant standards and performance requirements 

and is authorised for use. For further information about type approvals refer to 

T MU MD 00005 GU Type Approval of Products. 

In case of a configuration change of an existing asset, where an existing asset is upgraded or 

removed or other new assets are added, consideration should be given to the impact of the new 

configuration on the existing TMP and its MRA. After the review, if it is determined that a new 

TMC code is required due to this change, then a new TMP shall be developed as described in 

Section 7.3. Otherwise the change shall be managed as described in Sections 7.1. 

The service provider who initiates the configuration change to an existing asset is responsible 

for managing the change in the existing TMP as described in Section 7.1 or develop a new TMP 

as described in Section 7.3. 

Section 7.3 describes the process. 
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Figure 3 - TMP development process for a new TMP for a new asset 

TMP management – Developing a new TMP for a new asset

A
S

A
A

S
A

A
E

O

 

Or

New asset
with no TMP

3.1
Claim of
similarity

3.2
Similar design, 

system or 
equivalent

3.3
Existing TMP
available for 

use?

Yes

No

3.6
MRA-based TMP

(T MU AM 01002 MA)

3.7
Independent 

review of TMP

3.9
Amend TMP

3.8
Satisfy

independent
review?

3.10
TMP approved
& authorised?

3.11
Information
and records
management

3.12
ASA

notification

3.13
TMP

publication

TMP development
process is complete

No

Yes

No

Yes

No

Yes

3.4
Assess OEM’s 
maintenance 

recommendations

3.5
OEM’s maintenance 
recommendations

can be used? No

Yes

 
© State of NSW through Transport for NSW Page 24 of 52 
 



T MU AM 01003 ST 
Development of Technical Maintenance Plans 

Version 2.0 
Issued date: 07 November 2017 

 

7.3.1. Claim of similarity 
Steps 3.1 and 3.2 in Figure 3. 

The contracted design service provider assesses the need for an MRA. The assessment for a 

claim of similarity shall be done in consultation with the contracted maintenance service 

provider. 

Refer to Section 7.2.1. 

If a similar design, system or equivalent is not found, then go to Section 7.3.3. 

If a similar design, system or equivalent is found, then go to Section 7.3.2. 

7.3.2. TMP based on an existing TfNSW TMP 
Step 3.3 in Figure 3. 

If a similar design, system or equipment exists, then either the existing TfNSW TMP (and 

associated MRA, if available) shall be used or a TMP based on the existing TfNSW TMP (and 

associated MRA, if available) shall be developed. Where the existing TMP (and associated 

MRA, if available) is used, the TMP and its basis of claim of similarity shall be clearly 

documented as detailed in Section 7.3.1 and provide documentation for independent review as 

detailed in Section 7.3.5. 

If an existing TMP (and associated MRA, if available) is used as a basis to develop the TMP 

then go to Section 7.3.5. 

In the case where there is no existing TMP available a new TMP shall be developed. Go to 

Section 7.3.3. 

7.3.3. Assess OEM maintenance recommendations 

Steps 3.4 and 3.5 in Figure 3. 

The contracted design service provider can apply an OEM's maintenance recommendations 

following an assessment, while developing the TMP. The design service provider shall ensure 

that there is a recognised MRA process applied to the asset that clearly details the derivation of 

the failure modes and the maintenance tasks. The calculation for the maintenance intervals and 

their latitudes shall be documented, including failure data from the OEM where possible. 

Assessment of the OEM's maintenance recommendations shall be done in consultation with the 

contracted maintenance service provider. 

If the OEM's maintenance recommendations are used to develop the TMP then go to 

Section 7.3.5. 

In a case where the OEM's maintenance recommendations are not used to develop the TMP, 

then a new TMP shall be developed. Go to Section 7.3.4. 
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7.3.4. Develop MRA-based TMP 

Step 3.6 in Figure 3. 

Refer to Section 7.1.6. 

Go to Section 7.3.5. 

7.3.5. Independent process and technical review 
Steps 3.7 and 3.8 in Figure 3. 

Refer to Section 7.1.7. 

If the independent review indicates the need for further revisions, then return to Section 7.3.4 to 

repeat the MRA or Section 7.3.6 for minor amendments. 

If the independent review requires no further changes, then go to Section 7.3.7. 

7.3.6. Amend TMP 
Step 3.9 in Figure 3. 

If the independent review indicates the need for further revisions minor amendments to the TMP 

can be made without a full MRA process and re-submit for technical review and approval. 

Go to Section 7.3.5. 

7.3.7. TMP approval and authorisation 
Step 3.10 in Figure 3. 

The contracted design service provider shall approve and authorise the new TMP. 

Refer to Section 7.1.8. 

If the TMP is approved and authorised, then go to Section 7.3.8. 

If the TMP is not approved and authorised and the need for further revisions is required, then 

return to Section 7.3.4 to repeat the MRA or Section 7.3.6 for minor amendments. 

When the TMP is authorised, it is ready for implementation. 

7.3.8. Information and records management 
Step 3.11 in Figure 3. 

Refer to Section 7.1.9. 

Go to Section 7.3.9. 
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7.3.9. ASA notification 

Step 3.12 in Figure 3. 

Refer to Section 7.1.10. 

Go to Section 7.3.10. 

7.3.10. TMP publication 
Step 3.13 in Figure 3. 

Refer to Section 7.1.11. 

8. Process tracking documentation 
A T MU AM 01003 F4 form shall be used for tracking the analysis, review and certification of 

TMP development. 

A new form shall be created for each iteration to record the process including all reworks. 

A cover document identifying the iteration stage and the scope of the analysis and technical 

review to which the form relates shall be submitted with the form. 

The form shall include the following: 

• project identification 

• verification of completing analysis and associated documentation 

• verification of review completion and certification 

• approval and authorisation 

A blank T MU AM 01003 F4 TMP form is shown in Figure 4. 

Section 8.1 to Section 8.4 provide information relating to each part of the form. 
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Figure 4 - TMP review and authorisation form 
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8.1. Project identification 
The first part of T MU AM 01003 F4 identifies the project. The five sections are as follows: 

• Service provider: identifies the service provider. 

• Technical maintenance code (TMC): TMC identifies the equipment relevant to the TMP. 

The design, system and equipment shall be mapped to the relevant TMC identifiers. See 

section 6.2 for further information and section 6.3 for requesting a new TMC. 

• Design, system and equipment description: New equipment types can result in the need for 

a number of iterations of this process as the design baseline develops. The design, system 

and equipment description is a brief summary of the equipment which is the subject of the 

TMP. 

• Project number or identification: An identifier or description provided by the service 

provider. 

• Project name: A project name provided by the service provider. 

8.2. Verification checklist 
The second part of T MU AM 01003 F4 comprises the following: 

• a checklist 

• verification of completed work by the analysis team 

• a list of supporting documentation available for review 

• a list of documentation subject to independent review 

Service providers shall establish and maintain their own competency management 

arrangements. 

This part of the form records the following: 

• whether a TMP is based on an existing TfNSW TMP 

• whether a TMP is to be based in full or in part on an MRA 

• whether a TMP is based on OEM's Maintenance recommendations 

• that the supporting claim of similarity assessment documentation and the MRA 

documentation have been provided 

• that documentation has been provided to demonstrate how the TMP has been based on 

the existing TfNSW TMP or on OEM's maintenance recommendations, if the TMP is not 

based on a MRA 
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Depending on the iteration stage the analysis might not have progressed beyond the FMECA 

into the RCM stage. However, in later iterations following completion of the RCM stage or the 

development of a TfNSW-based TMP, the form records the completion and provision of service 

schedules and a TMP service schedule frequency matrix together with the TMP report 

summarising the entire process and outcomes. 

Each of the service schedules in the TMP identifies the safety classification in accordance with 

T MU AM 01004 ST. This classification defines each service schedule as being safety critical, 

safety significant or reliability. The classification is based on the activity to be performed on the 

asset. 

Additional documentation, if required, shall be recorded in this part of the form with a description 

of the documentation. 

8.3. Review and certification 
The third part of T MU AM 01003 F4 provides the certification sign-off by the independent 

reviewers and identifies the supporting review reports. 

The findings of the independent MRA process review analysis shall be documented in an MRA 

process review report. 

The independent technical review analysis and findings shall be documented in a report on the 

technical review of the MRA and TMP. 

A lead technical reviewer can provide the certification sign-off if a design, system and 

equipment requires more than one independent technical reviewer. An attachment identifying 

the lead technical reviewer can be provided to show certification sign-off by each of the 

independent technical reviewers. All reviewers’ analysis and findings shall be compiled into one 

report covering the MRA and TMP process review. 

An independent review is required for each iteration in the development of the design, system 

and equipment. Refer to Section 7.1.7. The service provider shall decide the independency of 

the reviewer who can be internal or external to the service provider. 
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8.4. Approval and authorisation 
The fourth part of T MU AM 01003 F4 will be completed when the above sections are 

completed. 

The signature of the approving officer confirms that the TMP has been independently certified in 

accordance with TfNSW policies and procedures and has satisfied the requirements of the 

approval. Refer to Section 5 and Section 7.1.8. 

The authorising officer signs off the form when satisfied that TMP is suitable for implementation. 

Either the authorising officer or approving officer can reject the TMP at this stage and refer it 

back for amendment.  
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Appendix A Typical MRA approach 
A sample of a typical MRA approach in developing a TMP is included for reference. The sample 

includes the following: 

• a breakdown of what could be included in the process 

• samples of documentation created 

A.1. Sample process steps 
The sample process steps include the following: 

• identify system or equipment 

• nominate team 

• analyse 

• review 

• package maintenance tasks 

• prepare TMP 

• assign safety category 

A.1.1 Identify system or equipment 
The MRA starts with the identification of the system or equipment to be analysed, the 

establishment of analysis boundaries and the collection of system operating and failure data. 

This stage also includes the gathering of configuration documentation, including drawings, 

specifications and manuals and identifying an existing TMC or requesting for a new TMC. 

A.1.2 Nominate analysis team 
A suitable analysis team is assembled with a mix of engineering and field maintenance 

experience relevant to the equipment. 

A.1.3 Conduct FMECA and RCM analysis 
The analysis team, led by a process facilitator conducts the FMECA and RCM analysis. 

For functional items the analysis is conducted in accordance with T MU AM 01002 MA. 

 
© State of NSW through Transport for NSW Page 32 of 52 
 



T MU AM 01003 ST 
Development of Technical Maintenance Plans 

Version 2.0 
Issued date: 07 November 2017 

 

A.1.4 Review FMECA and RCM analysis 
The FMECA and RCM analysis is reviewed in accordance with the requirements laid down in 

T MU AM 01002 MA. The MRA report is reviewed to ensure that the failure effects, the criticality 

groupings and the failure severity assessment are consistent with the failure mode being 

assessed and that no reasonably foreseeable failure modes have been overlooked. 

A.1.5 Package valid maintenance tasks 
The valid maintenance tasks are packaged into service schedules in accordance with the 

procedures in T MU AM 01002 MA taking into account the type of equipment, the existing staff 

competencies and the available maintenance windows. 

A.1.6 Prepare TMP 
The TMP is prepared identifying which items are to be maintained, what maintenance tasks are 

to be performed and when and where the maintenance tasks are to be performed. A 

supplementary report outlining the analysis conducted including the findings and the rationale 

behind the recommendations accompanies the TMP. 

A.1.7 Safety classification of service schedule 
Each of the service schedules in the TMP has to identify the safety classification in accordance 

with T MU AM 01004 ST. This classification defines each service schedule as being safety 

critical, safety significant or reliability. The classification is based on the activity to be performed 

on the asset. Compliance to the TMP is reported in accordance with the relevant service 

provider service contract. 

A.2. Sample documentation 
Figure 5 to Figure 16 provide samples of key documents produced during the TMP 

development namely the FMECA report, the MRA report, the TMP service schedule and TMP 

service schedule frequency matrix. 

Note: These samples are included to illustrate the logic, level of detail and format 

expected and should not be taken as valid requirements. 

A.2.1 Sample design FMECA report 
Figure 5 to Figure 11 illustrate the design FMECA report using an overhead wiring system 

report. 
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Figure 5 lists the parts which make up the equipment or system sorted by the part criticality. 

Part criticality relates to the relative probability of failure modes and their consequences. The 

aim is to determine which parts' failure modes are critical enough to be considered for redesign 

to reduce that criticality. 

Part criticality is drawn from the FMECA, which is shown in Figure 6 to Figure 11. 

Note: The format of part B of the report displays a visible link between the equipment 

function, the functional failure and the failure mode at part level. The equipment is 

broken down to part level that allows the root cause of the functional failure to be 

clearly identified. 

The severity class indicates the worst potential consequence for the failure of the part by the 

identified failure mode. The local effect and the system effect of the failure are described for the 

same failure mode which assists in the determination of the criticality assessment. The criticality 

may be either qualitative or quantitative as outlined in T MU AM 01002 MA. 

The failure mode criticality for that part is listed on the right hand side of the failure mode record. 

These are summed up for each part to give the part criticality in part A of the report. 

Note: The compensating provision at this stage of the MRA is focused on discerning 

between design, operation and maintenance tasks. 
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Figure 5 - Sample overhead wiring system design FMECA report part A 

 

 
Overhead Wiring 

Design FMECA Report (Part A) 

Part Name Part Criticality (Desc) 
Post type (epoxy) insulator (452/10) 0.056 

Post type (epoxy) insulator mounting arrangement (76/59) 5.0E-03  
Cantilever pivot bracket (both upper or lower) (364/18) 3.0E-03  

Catenary suspension envelope (98/4 or 98/5) 2.0E-03  
Catenary suspension envelope's 19mm diameter pivot pin (120/14) 2.0E-03  

Contact clamp assembly (61/2) attachment to contact wire 2.0E-03  
Vertical support attachment plate (to cantilever jib) 2.0E-03  

Pull- off arm (954/52*  Single contact) 2.0E-03  
Vertical support (611/60) 2.0E-03  

Top strut outer tube attachment / adjustment plate (to cantilever jib) 2.0E-03  
Pull- off arm (955/3* & 955/4*    2 required for twin contact system) 2.0E-03  
Cantilever  pivot bracket 19mm stainless steel pivot pin (upper or lower) (120/14) 1.5E-03  

Top strut outer tube (611/58) 1.0E-03  
Cantilever jib adustment / attachment 16mm stainless steel pivot pin (top & bottom) (511/52) 1.0E-03  

Catenary support inner tube (611/59) 1.0E-03  
Contact clamp assembly (61/2) attachment to arm 1.0E-03  
Catenary suspension envelope's 16mm shackle assembly (66/8) 1.0E-03  
Catenary suspension envelope's twin connecting link (410/2) 1.0E-03  

Cantilever jib (611/62) 1.0E-03  
Pull- off attachment -  outer tube (611/61) 1.0E-03  
Pull- off attachment -  inner tube (611/63) 1.0E-03  
Pull- off arm, 16mm (contact stagger adjustment) pin (511/67) 1.0E-03  
Pull- off arm 16mm stainless steel  pivot /attachment pin (511/32) (attaches the pull-o ff arm to the pull- off  

attachment's inner tube) 
1.0E-03  

Catenary suspension envelope's pivot argt 5.0E-04  

Page 1 of 1 Overhead Wiring 17/04/2007 03:17PM  

SAMPLE

SAMPLE
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Figure 6 - Sample overhead wiring system design FMECA report part B-1 

 

 E  S   E O  
Function Failure 

Function 
Equipment 

Failure Mode Critical Remarks FMEA Remarks 
Chatswood RES Tunnel Cantilever Arrangement EP 08 11 78 00 

Operating Band = N/A 
 19  Post type (epoxy) insulator (452/10) leaks excessive current due to contamination of surface (rain cannot  

wash insulators clean). (Normal operation) 
N  Y  N  N  

Severity Class 
 

Category 3 -  Marginal 
02) To maintain the specified electrical isolation from the tunnel, bridge and structures. Function: 
A) Does not maintain the specified electrical isolation from the tunnel, bridge and structures. Functional Failure: 

Local Effect: Insulation failure. Extremely small possibility of leaky insulators causing structure to become  
alive if not spark gapped. In this case work on adjacent isolated OHW is a possible hazard. 

System Effect: Over current protection will trip. Line blockage. 
Task Effectiveness % nil  Maintenance Failure Detection: Comp Provision:  90  

Quantitative (B): 
 0.00 
Op Time (Years) Cond Fail Rate Funct Fail Rate Design Fail Rate (p.a.) 

 0.50 

 0.00 

Fail Mode Ratio: 

 0.00 

Criticality: 

Fail Effect Prob (β)  

(α)   Qualitative(A): 
0.05 

0  0  0  0  

 10  Cantilever pivot bracket (both upper or lower) (364/18) breaks due to wear / corrosion (Normal operation) N  Y  N  N  
Severity Class 
 

Category 3 -  Marginal 
These are hot dip galvanised and extremely  
unlikely to corrode.  Residual risk of  

degradation of galvanising and corrosion may  
be managed by maintenance / condition  

monitoring. 

If the top attachment broke, the cantilever  
arrangement would collapse almost  
immediately.  If the bottom attachment broke,  
the top attachment may be able to support the  
cantilever short term but complete collapse  

would be eventuate. 
01)  To support the catenary weight, radial and wind loads and register the contact radial and wind loads, while  

maintaining a minimum 150mm clearance from all structures. 
Function: 

A) Does not support the catenary weight, radial and wind loads and register the contact radial and wind loads,  while  
maintaining a minimum 150mm clearance from all structures. 

Functional Failure: 
Local Effect: The cantilever cant maintain the required height & alignment of the OHW with only one effective  

attachment to the stanchion. (Possibility of cantilever dropping completely off due to over loaded  
second attachment) OHW will foul the vehicle envelope. 

System Effect: Damage to pantograph, train and OHW. 
Task Effectiveness % nil  Design Failure Detection: Comp Provision:  0  

Quantitative (B): 
 0.00 
Op Time (Years) Cond Fail Rate Funct Fail Rate Design Fail Rate (p.a.) 

 0.40 

 0.00 

Fail Mode Ratio: 

 0.00 

Criticality: 

Fail Effect Prob (β)  

(α)   Qualitative(A): 
1.0E-03  

0  0  0  0  

 

 

SAMPLE

SAMPLE
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Figure 7 - Sample overhead wiring system design FMECA report part B-2 

 

 E  S   E O  
Function Failure 

Function 
Equipment 

Failure Mode Critical Remarks FMEA Remarks 
Chatswood RES Tunnel Cantilever Arrangement EP 08 11 78 00 

Operating Band = N/A 
 19  Post type (epoxy) insulator (452/10) leaks excessive current due to contamination of surface (rain cannot  

wash insulators clean). (Normal operation) 
N  Y  N  N  

Severity Class 
 

Category 3 -  Marginal 
02) To maintain the specified electrical isolation from the tunnel, bridge and structures. Function: 
A) Does not maintain the specified electrical isolation from the tunnel, bridge and structures. Functional Failure: 

Local Effect: Insulation failure. Extremely small possibility of leaky insulators causing structure to become  
alive if not spark gapped. In this case work on adjacent isolated OHW is a possible hazard. 

System Effect: Over current protection will trip. Line blockage. 
Task Effectiveness % nil  Maintenance Failure Detection: Comp Provision:  90  

Quantitative (B): 
 0.00 
Op Time (Years) Cond Fail Rate Funct Fail Rate Design Fail Rate (p.a.) 

 0.50 

 0.00 

Fail Mode Ratio: 

 0.00 

Criticality: 

Fail Effect Prob (β)  

(α)   Qualitative(A): 
0.05 

0  0  0  0  

 10  Cantilever pivot bracket (both upper or lower) (364/18) breaks due to wear / corrosion (Normal operation) N  Y  N  N  
Severity Class 
 

Category 3 -  Marginal 
These are hot dip galvanised and extremely  
unlikely to corrode.  Residual risk of  

degradation of galvanising and corrosion may  
be managed by maintenance / condition  

monitoring. 

If the top attachment broke, the cantilever  
arrangement would collapse almost  
immediately.  If the bottom attachment broke,  
the top attachment may be able to support the  
cantilever short term but complete collapse  

would be eventuate. 
01)  To support the catenary weight, radial and wind loads and register the contact radial and wind loads, while  

maintaining a minimum 150mm clearance from all structures. 
Function: 

A) Does not support the catenary weight, radial and wind loads and register the contact radial and wind loads,  while  
maintaining a minimum 150mm clearance from all structures. 

Functional Failure: 
Local Effect: The cantilever cant maintain the required height & alignment of the OHW with only one effective  

attachment to the stanchion. (Possibility of cantilever dropping completely off due to over loaded  
second attachment) OHW will foul the vehicle envelope. 

System Effect: Damage to pantograph, train and OHW. 
Task Effectiveness % nil  Design Failure Detection: Comp Provision:  0  

Quantitative (B): 
 0.00 
Op Time (Years) Cond Fail Rate Funct Fail Rate Design Fail Rate (p.a.) 

 0.40 

 0.00 

Fail Mode Ratio: 

 0.00 

Criticality: 

Fail Effect Prob (β)  

(α)   Qualitative(A): 
1.0E-03  

0  0  0  0  

 

 

SAMPLE

SAMPLE
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Figure 8 - Sample overhead wiring system design FMECA report part B-3 

 
 

E  S   E  O  
Function Failure 

Function 
Equipment 

Failure Mode Critical Remarks FMEA Remarks 
Chatswood RES Tunnel Cantilever Arrangement EP 08 11 78 00 

Operating Band = N/A 
 11  Post type (epoxy) insulator mounting arrangement (76/59) breaks due to threaded brass inserts pull out  

under load (over tightened during installation) (Normal operation) 
N  Y  N  N  

Severity Class 
 

Category 3 -  Marginal 
Relatively new technology.  The long term  
tensile / torsional strength of the epoxy  
insulators has not been demonstrated in  
service, although testing has shown them to  

have a safety factor >3. 
01)  To support the catenary weight, radial and wind loads and register the contact radial and wind loads, while  

maintaining a minimum 150mm clearance from all structures. 
Function: 

A) Does not support the catenary weigh t, radial and wind loads and register the contact radial and wind loads,  while  
maintaining a minimum 150mm clearance from all structures. 

Functional Failure: 
Local Effect: The cantilever cant maintain the required height & alignment of the OHW with only one effective  

attachment to the stanchion. (Possibility of cantilever dropping completely off due to over loaded  
second attachment) OHW will foul the vehicle envelope. 

Syst em Effect: Damage to pantograph, train and OHW. 
Task Effectiveness % nil  Design Failure Detection: Comp Provision:  0  

Quantitative (B): 
 0.00 
Op Time (Years) Cond Fail Rate Funct Fail Rate Design Fail Rate (p.a.) 

 0.15 

 0.00 

Fail Mode Ratio: 

 0.00 

Criticality: 

Fail Effect Prob (β)  

(α)   Qualitative(A): 
1.0E-03  

0  0  0  0  
 13  Cantilever pivot bracket 19mm stainless steel pivot pin (upper or lower) (120/14) drops out due to detached  

humpback (split) pin. (Normal operation) 
N  Y  N  N  

Severity Class 
 

Category 3 -  Marginal 
Highly unlikely failure mode if the humpback  

(split) pin is installed properly. 
01)  To support the catenary weight, radial and wind loads and register the contact radial and wind loads, while  

maintaining a minimum 150mm clearance from all structures. 
Function: 

A) Does not support the catenary weight, radial and wind loads and register the contact radial and wind loads,  while  
maintaining a minimum 150mm clearance from all structures. 

Functional Failure: 
Local Effect: The cantilever cant maintain the required height & alignment of the OHW with only one effective  

attachment to the stanchion.  
System Effect: (Possibility of cantilever dropping completely off due to over loaded second attachment) OHW  

will foul the vehicl e envelope.  Damage to pantograph, train and OHW. 
Task Effectiveness % nil  Nil  Failure Detection: Comp Provision:  0  

Quantitative (B): 
 0.00 
Op Time (Years) Cond Fail Rate Funct Fail Rate Design Fail Rate (p.a.) 

 0.50 

 0.00 

Fail Mode Ratio: 

 0.00 

Criticality: 

Fail Effect Prob (β)  

(α)   Qualitative(A): 
1.0E-03  

0  0  0  0  

SAMPLE

SAMPLE
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Figure 9 - Sample overhead wiring system design FMECA report part B-4 

 
 

E  S   E  O  
Function Failure 

Function 
Equipment 

Failure Mode Critical Remarks FMEA Remarks 
Chatswood RES Tunnel Cantilever Arrangement EP 08 11 78 00 

Operating Band = N/A 
 15  Vertical support (611/60) detaches  / breaks due to corrosion of galvanised steel. (Normal operation) N  Y  N  N  
Severity Class 
 

Category 3 -  Marginal 
These are hot dip galvanised and extremely  
unlikely to corrode.  Residual risk of  
degradation of galvanising and corrosion may  
be managed by maintenance / condition  

monitoring. 
01)  To support the catenary weight, radial and wind loads and register the contact radial and wind loads, while  

maintaining a minimum 150mm clearance from all structures. 
Function: 

A) Does not support the catenary weight, radial and wind loads and register the contact radial and wind loads,  while  
maintaining a minimum 150mm clearance from all structures. 

Functional Failure: 
Local Effect: Cantilever drops and fouls the vehicle envelope. 
System Effect: Possibility OHW will collapse onto the track. Damage to pantograph, train and OHW. 

Task Effectiveness % nil  Design Failure Detection: Comp Provision:   

Quantitative (B): 
 0.00 
Op Time (Years) Cond Fail Rate Funct Fail Rate Design Fail Rate (p.a.) 

 0.50 

 0.00 

Fail Mode Ratio: 

 0.00 

Criticality: 

Fail Effect Prob (β)  

(α)   Qualitative(A): 
1.0E-03  

0  0  0  0  
 16  Vertical support (611/60) detaches  / breaks due to worn tongue. (Normal operation) N  Y  N  N  
Severity Class 
 

Category 3 -  Marginal 
Maintenance provision -  Examine for wear. 

01)  To support the catenary weight, radial and wind loads and register the contact radial and wind loads, while  
maintaining a minimum 150mm clearance from all structures. 

Function: 

A) Does not support the catenary weight, radial and wind loads and register the contact radial and wind loads,  while  
maintaining a minimum 150mm clearance from all structures. 

Functional Failure: 
Local Effect: The cantilever cant maintain the required height & alignment of the OHW with only one effective  

attachment to the stanchion. (Possibility of cantilever dropping completely off due to over loaded  
second attachment) OHW will foul the vehicle envelope.  

System Effect: The OHW will collapse onto the track.  
Task Effectiveness % nil  Maintenance Failure Detection: Comp Provision:  90  

Quantitative (B): 
 0.00 
Op Time (Years) Cond Fail Rate Funct Fail Rate Design Fail Rate (p.a.) 

 0.50 

 0.00 

Fail Mode Ratio: 

 0.00 

Criticality: 

Fail Effect Prob (β)  

(α)   Qualitative(A): 
1.0E-03  

0  0  0  0  

SAMPLE

SAMPLE
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Figure 10 - Sample overhead wiring system design FMECA report part B-5 

 
 

E  S   E  O  
Function Failure 

Function 
Equipment 

Failure Mode Critical Remarks FMEA Remarks 
Chatswood RES Tunnel Cantilever Arrangement EP 08 11 78 00 

Operating Band = N/A 
 21  Top strut outer tube (611/58) bends / breaks due to corrosion. (Normal operation) N  Y  N  N  
Severity Class 
 

Category 3 -  Marginal 
These are hot dip galvanised and extremely  
unlikely to corrode.  Residual risk of  
degradation of galvanising and corrosion may  
be managed by maintenance / condition  
monitoring but with low examination success,  

esp with internal / hidden degradation. 
01)  To support the catenary weight, radial and wind loads and register the contact radial and wind loads, while  

maintaining a minimum 150mm clearance from all structures. 
Function: 

A) Does not support the catenary weight, radial and wind loads and register the contact radial and wind loads,  while  
maintaining a minimum 150mm clearance from all structures. 

Functional Failure: 
Local Effect: The catenary will not be supported at that location. OHW will foul the vehicle envelope. 
System Effect: Damage to pantograph, train and OHW. 

Task Effectiveness % nil  Design Failure Detection: Comp Provision:  80  

Quantitative (B): 
 0.00 
Op Time (Years) Cond Fail Rate Funct Fail Rate Design Fail Rate (p.a.) 

 1.00 

 0.00 

Fail Mode Ratio: 

 0.00 

Criticality: 

Fail Effect Prob (β)  

(α)   Qualitative(A): 
1.0E-03  

0  0  0  0  
 22  Cantilever jib (611/62) bends / breaks due to corrosion. (Normal operation) N  Y  N  N  
Severity Class 
 

Category 3 -  Marginal 
These are hot dip galvanised and extremely  
unlikely to corrode.  Residual risk of  
degradation of galvanising and corrosion may  
be managed by maintenance / condition  
monitoring but with low examination success,  

esp with internal / hidden degradation. 
01)  To support the catenary weight, radial a nd wind loads and register the contact radial and wind loads, while  

maintaining a minimum 150mm clearance from all structures. 
Function: 

A) Does not support the catenary weight, radial and wind loads and register the contact radial and wind loads,  while  
maintaining a minimum 150mm clearance from all structures. 

Functional Failure: 
Local Effect: The catenary will not be supported at that location. OHW will foul the vehicle envelope. 
System Effect: Damage to pantograph, train and OHW. 

Task Effectiveness % nil  Design Failure Detection: Comp Provision: 0  

Quantitative (B): 
 0.00 
Op Time (Years) Cond Fail Rate Funct Fail Rate Design Fail Rate (p.a.) 

 1.00 

 0.00 

Fail Mode Ratio: 

 0.00 

Criticality: 

Fail Effect Prob (β)  

(α)   Qualitative(A): 
1.0E-03  

0  0  0  0  

SAMPLE
SAMPLE
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Figure 11 - Sample overhead wiring system design FMECA report part B-6 

 
 

E  S   E  O  
Function Failure 

Function 
Equipment 

Failure Mode Critical Remarks FMEA Remarks 
Chatswood RES Tunnel Cantilever Arrangement EP 08 11 78 00 

Operating Band = N/A 
 23  Vertical support attachment plate (to cantilever jib) detaches due to fractured weld. (Normal operation) N  Y  N  N  
Severity Class 
 

Category 3 -  Marginal 
The reliability of the weld is dependent on the  

quality of the weld. 
01)  To support the catenary weight, radial and wind loads and register the contact radial and wind loads, while  

maintaining a minimum 150mm clearance from all structures. 
Function: 

A) Does not support the catenary weight, radial and wind loads and register the contact radial and wind loads,  while  
maintaining a minimum 150mm clearance from all structures. 

Functional Failure: 
Local Effect: The top arm of the cantilever will not be vertically supported and thus the catenary will not be  

supported at that location. OHW will foul the vehicle envelope. 
System Effect: Damage to pantograph, train and OHW. 

Task Effectiveness % nil  Commissioning Test Failure Detection: Comp Provision:  0  

Quantitative (B): 
 0.00  
Op Time (Years) Cond Fail Rate Funct Fail Rate Design Fail Rate (p.a.) 

 1.00  

 0.00  

Fail Mode Ratio: 

 0.00  

Criticality: 

Fail Effect Prob (β)  

(α)   Qualitative(A): 
1.0E-03  

0  0  0  0  
 24  Top strut outer tube attachment / adjustment plate (to cantilever jib) detaches due to fractured weld.  

(Normal operation) 
N  Y  N  N  

Severity Class 
 

Category 3 -  Marginal 
The reliability of the weld is dependent on the  

quality of the weld. 
01)  To support the catenary weight, radial and wind loads and register the contact radial and wind loads, while  

maintaining a minimum 150mm clearance from all structures. 
Function: 

A) Does not support the catenary weight, radial and wind loads and register the contact radial and wind loads,  while  
maintaining a minimum 150mm clearance from all structures. 

Functional Failure: 
Local Effect: The top arm of the cantilever will not be vertically supported and thus the catenary will not be  

supported at that location. OHW will foul the vehicle envelope. 
System Effect: Damage to pantograph, train and OHW. 

Task Effectiveness % nil  Commissioning Test Failure Detection: Comp Provision:  0  

Quantitative (B): 
 0.00  
Op Time (Years) Cond Fail Rate Funct Fail Rate Design Fail Rate (p.a.) 

 1.00  

 0.00  

Fail Mode Ratio: 

 0.00  

Criticality: 

Fail Effect Prob (β)  

(α)   Qualitative(A): 
1.0E-03  

0  0  0  0  

SAMPLE

SAMPLE
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A.2.2 Sample MRA report 
RCM analysis follows the process of FMECA. The RCM compensating measures are detailed 

along with their relationship to the FMECA and documented in the MRA report. The report has a 

similar structure to the design FMECA. 

Figure 12 to Figure 15 are samples from the signalling system which illustrates the MRA report 

consisting of the FMECA and the corresponding compensating measures developed through 

RCM. Typically, the design FMECA and the FMECA linking to the RCM in the MRA report are 

one and the same. 

The design FMECA, FMECA and RCM may need to be refined as the baseline configuration 

changes with the design development. 

The ordering of the part and failure modes in the report is first by operational categories then by 

criticality. 

Each part or failure mode has a compensating measure. If maintenance-specific tasks are 

identified, then the detail description and the interval of each task is determined and 

documented in the MRA report. The decision basis for each compensating measure is also 

documented for each of the part and failure mode entries. 

The FMECA in the MRA report, as for the design FMECA, has a unique identifier for each part 

and failure mode which carries through into the service schedule tasks. This provides a 

traceable link to the basis of the task. 
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Figure 12 - Sample MRA report - extract 1 

SAMPLE

SAMPLE
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Figure 13 - Sample MRA report - extract 2 

SAMPLE

SAMPLE
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Figure 14 - Sample MRA report - extract 3 

SAMPLE

SAMPLE
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Figure 15 - Sample MRA report - extract 4

SAMPLE

SAMPLE
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A.2.2.1 Sample TMP service schedule 

The sample shown in Figure 16 illustrates the TMP service schedule format typically used within 

TfNSW. AEOs should follow this format for TMP service schedules provided to TfNSW. 

T MU AM 01003 F2 should be used for this purpose. 

The title block identifies the equipment by description and by the TMC, for example 

SC07370100. The TMP service schedule level SS01, SS02 and so on relates to each TMC and 

runs from the most frequent to the least frequent service schedule for time based schedules. 

Additional services schedules are included for those driven by statistic, event triggered or 

condition based. 

Below the title block is the revision date, version number and the service schedule number 

(identifier), a unique maintenance reference number in accordance with the maintenance 

scheduling system. The reference number should be provided by the contracted maintenance 

service provider. 

The preparation action block lists the preparation tasks needed to perform the maintenance 

tasks. References to other manuals and guidelines on which the tasks are based on or 

references to other documents to provide for more detail are included where relevant. 

Competencies required and equipment required to perform the TMP service schedule are also 

listed in this block including personal protective equipment. 

The maintenance action block details the individual maintenance tasks. TMP service schedules 

package the tasks of common frequency and those requiring common competency for the 

equipment being managed. 

The common practice is to group tasks by parts within each TMP service schedule. As an 

example, the service schedule of the points' assembly and operating mechanism is focused on 

the part of the equipment that interacts with the track. 

Each task should include the corresponding reference identifier from the maintenance 

requirement analysis database to link the task back to the basis for its selection. 

Preventive maintenance tasks within the inspection or examination work order are typically lube 

or service, condition monitoring actions, failure finding actions, functional checks or hard time 

renewal or replacement. Required corrective actions should also be nominated with each task. 

The reinstatement action block details the tasks required to return equipment back into service 

and to follow up the management of defects that are found. That is, whether the equipment is to 

be repaired, repaired temporarily or planned for future repair. All defects should be recorded 

and managed as a separate activity, such as a work order, to the preventive maintenance work 

order. 
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Figure 16 - Sample TMP service schedule 

SAMPLE

SAMPLE
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A.2.2.2 Sample TMP 

The TMP lists all the service schedules for the equipment type, together with their frequency 

and other information as detailed below. 

T MU AM 01003 F3 should be used for this purpose. 

Figure 17 illustrates a sample of a TMP. Further information relating to the fields in a TMP can 

be found in T MU AM 01008 ST. 

The TMP should contain the following fields: 

• revision date 

• version number 

• TMC level – structured code up to 6 levels 

• name – name of asset or configuration item applied at each of the TMC levels 

• manufacturer details as follows: 

o manufacturer's name 

o manufacturer's reference – applied at the assembly or subassembly – usually at level 

4 or level 5 

• on system maintenance details as follows: 

o service schedule number – unique maintenance reference number in accordance with 

the maintenance scheduling system provided by the service provider 

o period – time based frequency (for example, weekly, monthly or yearly) 

o latitude – allowable +/- scheduling latitude of the service schedule based on the 

frequency (for example, 6 month period with a +/- 2 week latitude) 

o operation count and operation latitude – statistic (for example, hours/days in service, 

number of operations), event triggered (for example, number of fault openings) or 

condition based (for example, oil moisture/acidity level) service schedules 

• publication 

o reference – any relevant references including service schedule criticality 

o notes – one line description that defines the primary activity undertaken by the service 

schedule and a summary of the service schedule level (for example, SS01, SS02 and 

so forth) 
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Figure 17 - Sample electrical TMP 

SAMPLE
SAMPLE
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A.2.2.3 Sample revision history 
The TMP lists all the service schedules for the equipment type, together with their frequency 

and other information including the revision history. 

The sample in Figure 18 illustrates the revision history typically used within TfNSW. Service 

providers should follow this format to record TMP revision history and provide this information to 

TfNSW. T MU AM 01003 F5 should be used for this purpose. 

The revision history should contain the following fields: 

• TMP number (TMC) – structured code up to 6 levels (further information is contained in 

T MU AM 01008 ST) 

• TMP name – name of asset or configuration item applied at each of the TMC levels 

• current version number and revision date –version number and date of the latest revision 

• TMP revision history number a unique number used by the service provider to record and 

manage the revision history of a particular TMP 

• version number – a listing of all the previous and current version number for a TMP 

• revision date – a chronological listing of all the previous and current revision dates relative 

to the version of the TMP 

• description of changes – details of changes implemented in each released version 

including changes made to service schedules, related tasks and periods 
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Figure 18 - Sample revision history form 

SAMPLE

SAMPLE
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