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This technical note is issued by the Asset Standards Authority (ASA) as an update to  

T HR EL 17002 SP Low Voltage Isolating Transformer, version 1.0.  

The updates include amendments to requirements of the transformer rating plate and whole-of-

life costs. 

1. Section 9.12 Rating and terminal plate 
Replace the contents of section 9.12 in their entirety with the following: 

A rating plate made of passivated stainless steel in accordance with AS 60076.11 shall be firmly 

attached by screws at each corner to a bracket placed externally on the transformer enclosure. 

The plate shall not be attached to any removable cover. 

In addition to the requirements of AS 60076.11, the rating plate shall also include the following: 

• a diagram of connections 

• the TfNSW specification number and version 

• an indication that a transformer protective screen is fitted between the primary and 

secondary windings 

• a symbol for Class II equipment in accordance with AS/NZS 61558.2.4 

• a marking which reads ‘DOUBLE INSULATED ISOLATING TRANSFORMER COMPLYING 

WITH AS/NZS 61558.2.4 DO NOT EARTH’ 

A terminal marking plate shall comply with the requirements of AS/NZS 60076.1 and shall also be 

attached to the transformer. The plates shall not be attached to a removable cover. 
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2. Appendix D Whole-of-life cost 
Replace the contents of Appendix D in their entirety with the following: 

Appendix D is provided for AEOs to assess the whole-of-life cost as required in  

T MU AM 01001 ST. 

The selection of the most suitable transformer will be made on the basis of minimising the whole-

of-life cost. The following factors should be considered in determining the whole-of-life costs: 

• design life time of equipment  

• purchase price (including type and/or routine tests) 

• cost of decommissioning and disposal  

• cost of inventory spares (if applicable) 

• cost of maintenance  

• cost of special tools (if applicable) 

• cost of changes to the technical maintenance plan and service schedules or the creation of 

new maintenance plans and schedules (if applicable)  

• cost of electrical losses over the design life time of equipment 

If this transformer has not previously been type approved by ASA in accordance with  

T MU MD 00005 GU, then the costs for this process should be included in the whole-of-life cost. 

Authorisation: 
Checked and approved by Interdisciplinary coordination 

checked by 
Authorised for release 

Lead Electrical Engineer A/Chief Engineer  Director 
Network Standards and Services 
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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 
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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 specifies the whole-of-life performance requirements for the purchase of 

single-and three-phase low voltage isolating transformers for use in indoor or outdoor 

applications in the RailCorp electrical network. 

The changes to previous content include: 

• updates to reflect organisation changes and resulting changes in responsibilities 

• minor amendments and clarifications to content 

• conversion of the standard to ASA numbering, format and style 

This specification supersedes RailCorp standard EP 17 00 00 11 SP Low Voltage Isolating 

Transformers, Version 4.1. 

This document is a first issue. 
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1. Introduction 
This specification details the whole-of-life performance requirements for the purchase of 

single-phase and three-phase low voltage (LV) isolating transformers for use in indoor and 

outdoor applications in the RailCorp electrical network. 

It covers transformers with primary and secondary voltages of 120 V, 240 V and 415 V and a 

rated power level from 5 kVA to 500 kVA, inclusive. Requirements for signalling transformers 

with ratings below 5 kVA are in SPG 1133 Single Phase Air Cooled Isolating Transformers for 

Signalling Applications. 

2. Purpose 
The document specifies the requirements for a LV isolating transformers to enable suitable 

equipment to be procured for use in the RailCorp electrical network. 

2.1. Scope 
This document provides the specifications for single-phase and three-phase isolation 

transformers with primary and secondary voltages of 120 V, 240 V and 415 V designed for use 

in the RailCorp electrical network 

2.2. Application 
The requirements of this document apply to the purchase of all new dry-type, single-phase and 

three-phase LV isolating transformers for use in the RailCorp electrical network. Isolating 

transformers are used in applications such as supplies to railway stations, the signalling system, 

workshops and other ac loads fed from the local distribution network service provider (DNSP) 

and LV supplies to equipment that is in contact with the RailCorp 1500 V dc traction network. 

In addition to the requirements of this specification, asset decisions should take into account the 

life cycle cost considerations specified in T MU AM 01001 ST Life Cycle Costing. Transport for 

NSW (TfNSW) aims to keep whole-of-life costs, rather than purchase price, to a minimum and 

features are specified that aim to achieve this. In that regard equipment that requires the 

minimum possible maintenance over its life time is generally preferred. 

If, when using this specification, it is considered that the intent of stated requirements is not 

clear, a clarification should be sought from the Lead Electrical Engineer, Asset Standards 

Authority (ASA). 
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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. 

Australian standards 

AS 60076.11 Power transformers – Part 11: Dry-type transformers 

AS 60529 Degrees of protection provided by enclosure (IP Code) 

AS/NZS 60076 (all parts) Power transformers 

AS/NZS 60076.1 Power transformers – Part 1: General (IEC 60076-1, Ed. 3.0 (2011) MOD) 

AS/NZS 60076.10 Power transformers – Part 10: Determination of sound levels (IEC 60076-10, 

Ed. 1 (2001) MOD) 

AS/NZS 61558.2.4 Safety of power transformers, reactors, power supplies and similar products 

for supply voltages up to 1100 V – Part 2.4: Particular requirements and tests for isolating 

transformers and power supply units incorporating transformers 

Transport for NSW standards 

EP 00 00 00 13 SP Electrical Power Equipment – Design Ranges of Ambient Conditions 

EP 00 00 00 15 SP Common Requirements for Electrical Power Equipment 

EP 02 00 00 01 SP Transformer Loss Evaluation 

EP 12 10 00 20 SP Low Voltage Distribution Earthing 

EP 12 10 00 21 SP Low Voltage Installations Earthing 

SPG 1133 Single Phase Air Cooled Isolating Transformer for Signalling Applications 

T HR EL 00002 PR Electrical Power Equipment – Integrated Support Requirements 

T HR EL 12002 GU Electrolysis from Stray DC Current 

T MU AM 01001 ST Life Cycle Costing 

T MU AM 01002 MA Maintenance Requirements Analysis Manual 

T MU MD 00005 GU Type Approval of Products 

T MU MD 00006 ST Engineering Drawings and CAD Requirements 

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

AEO Authorised Engineering Organisation 

ASA Asset Standards Authority 
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LV low voltage 

Class II transformer transformer in which protection against electric shock does not rely on 

basic insulation only, but in which additional safety precautions such as double insulation or 

reinforced insulation are provided, there being no provision for protective earthing or reliance 

upon installation conditions (AS/NZS 61558.1) 

dry-type transformer transformer of which the magnetic circuit and windings are not immersed 

in an insulating liquid (AS 60076.11) 

HV high voltage 

IP ingress protection 

isolating transformer transformer with protective separation (denotes separation between 

circuits by means of basic and supplementary protection (basic insulation plus either 

supplementary insulation or protective screening) or by an equivalent protective provision (for 

example, reinforced insulation) between the input and output windings 

IT isolé terre (French) earthing system where the electrical distribution system has no 

connection to earth at all, or it has only a high impedance connection, and the system being 

supplied has a local connection to earth 

primary winding the winding that receives the active power from the supply system 

principal tapping the tapping to which the rated quantities are related. 

secondary winding the winding that delivers the active power to the load circuit 

protective screen denotes separation from live parts by means of an interposed conductive 

screen, connected to the means of connection for an external protective conductor 

RFT request for tender 

5. ASA type approval 
Transformers procured to this specification require type approval by the ASA prior to being 

connected to the RailCorp electrical network. 

The ASA process for type approval is in T MU MD 00005 GU Type Approval of Products. 

6. Service conditions  
LV isolating transformers shall be suitable for either indoor or outdoor use. 

LV isolating transformers shall be suitable for operation in the ambient conditions in the relevant 

sections of EP 00 00 00 13 SP Electrical Power Equipment – Design Ranges of Ambient 

Conditions. 
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7. Functional characteristics 
Isolating transformers are used in the RailCorp network to ensure separation of different earth 

systems for electrolysis mitigation purposes and supplying unearthed isolé terre (IT) systems. 

Examples of scenarios where isolations transformers are used include the following: 

• providing galvanic isolation between the local distribution network service provider’s 

(LDNSP) multiple earth neutral (MEN) earth system and the RailCorp  LV earth systems 

(The earthing system for RailCorp electrical network has been designed for a dc traction 

environment) 

• providing for the unearthed 120 V ac , 240 V ac and 415 V ac signalling IT power system 

• providing galvanic isolation to LV equipment in contact with RailCorp’s 1500 V dc traction 

system 

For further information on the background for these requirements refer to EP 12 10 00 20 SP 

Low Voltage Distribution Earthing, EP 12 10 00 21 SP Low Voltage Installations Earthing and 

T HR EL 12002 GU Electrolysis from Stray DC Current. 

8. Performance characteristics 
Where not specifically detailed in this document, the performance characteristics of the 

transformer shall be in accordance with AS/NZS 60076 (all parts) Power transformers and 

AS/NZS 61558.2.4 Safety of power transformers, reactors, power supplies, reactors and similar 

products for supply voltages up to 1100 V – Part 2.4: Particular requirements and tests for 

isolating transformers and power supply units incorporating transformers. 

Table 1 to Table 4 provide details of general requirements of the transformer. 

Table 1 - Transformer general requirements 

General Outdoor or indoor  
Separate windings 
Single-phase or three-phase 

Type of cooling  Air natural (AN) 

Transformer type Dry-type 

Transformer enclosure IP rating (indoor) IP21 as defined in AS 60529 Degrees of 
protection provided by enclosure (IP Code) 

Transformer enclosure IP rating (outdoor) IP65 as defined in AS 60529 
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Table 2 - Transformer electrical characteristics 

Rated voltage 240 
415 

V (1 single-phase), 
V (phase to phase, 

 
three-phase) 

Rated voltage ratio (no-load) 240/240 
415/415 
240/120 
240/415 
415/120 
415/415 

V single-phase 
V three-phase 
V single-phase (signals)  
V single-phase (signals)  
V single-phase (signals)  
V single-phase (signals) 

Rated power (preferred ratings, other 
sizes subject to ASA type approval) 

single-phase: 25 kVA 
three-phase: 75, 200, 315, 500 kVA 
Signals only (single-phase): 5, 10, 15, 20 kVA 

Rated frequency (fr) 50 Hz 

Inrush current ≤ 10 times the rated input current 
≤ 8 times the rated input current of the 
transformer for signals isolation transformer 

Neutral terminal Star point or neutral of lower voltage winding 
shall be connected to a bushing or terminal 
The neutral terminal shall be sized to be capable 
of carrying the same current as the phase 
terminals. 

Connection symbol  Dyn1 (for three-phase transformers)  

Primary winding tapping range -5% to +5% of 
2.5%. 

nominal voltage in increments of 

System highest 
secondary) 

voltage (primary and 1.1 kV (rms) 

Construction  Class II in accordance with AS/NZS 61558.2.4 
Note: The leads between the windings and the 
terminals shall be double insulated.  

Rated insulation level for power frequency 
(one minute, dry, flashover voltage) for 
primary and secondary windings  

5 kV (rms) 

Rated insulation level for lightning impulse 
withstand voltage for primary and 
secondary windings  

Not applicable 

Maximum winding temperature rise (dry 
type at 40°C ambient) 

125°C 

Insulation class  H (180 °C) (in accordance with AS 60076.11 
Power transformers – Part 11: Dry-type 
transformers 

Impedance  3.3% for 5 kVA – 24 kVA  
4% for 25 kVA – 500 kVA  

Tolerances In accordance with AS/NZS 60076.1 Power 
transformers – Part 1: General (IEC 60076-1, Ed. 
3.0 (2011) MOD) 
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Sound level  As per standard limits of AS/NZS 60076.10 

Power transformers – Part 10: Determination of 
sound levels (IEC 60076-10, Ed. 1 (2001) MOD) 

Table 3 – Transformer protective screen requirements 

Material  copper or aluminium 

Thickness  0.5 mm  

Location  located between the primary and secondary 
windings 

Insulation withstand level  5 kV rms for one minute 

Insulation withstand test requirements   Section 10.2.1 

Table 4 – Ambient temperature, environmental, climatic and fire behaviour classes 

Ambient temperature range Refer to EP 00 00 00 13 SP 

Environment class Class E0 for above ground installations  
Class E1 for below ground installations such as 
transformers installed in tunnels and 
underground stations 
(classes in accordance with in accordance with 
AS 60076.11) 

Climatic class Class C1 in accordance with AS 60076.11 

Fire behaviour class Class F0 for above ground installations and 
Class F1 for below ground installations, such as 
transformers installed in tunnels and 
underground stations 
(classes in accordance with in accordance with 
AS 60076.11) 

9. Technical requirements  
The isolating transformers covered in this specification shall comply with the technical 

requirements as stated in Section 9.1 to Section 9.14. 

9.1. Construction 
The construction of the transformer shall be such that it is not affected by normal handling 

during transport, installation, inspection and repair. The transformer shall have sufficient 

mechanical strength to ensure that mechanical stresses from inrush and short circuit currents 

and the like do not cause undue deterioration or failure of the transformer. The transformer 

frame shall be constructed from material suitable to last the full life of the transformer and 

treated such that no maintenance is required. The construction of the transformer shall comply 

with Class II in accordance with AS/NZS 61558.2.4. 
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9.2. Core 
The core of the transformer shall be isolated from the external metal frame or the transformer 

enclosure with an insulation level of at least 5 kV rms for one minute. Details of the insulation 

withstand test requirements are provided in Section 10.2.1. A test point for the application of a 

HV test and an insulation resistance test shall be provided on the core. Suitable insulators shall 

be used to mount the core onto the frame of the transformer. 

All nuts used in the construction of the core shall be adequately locked by means of spring 

washers, locknuts or other approved locking devices. 

9.3. Winding 
The transformer winding shall be made of copper or aluminium. The preferred method of 

winding varnish impregnation is under vacuum. However, the method of applying varnish 

through baking is also acceptable. 

9.4. Transformer protective screen 
Each isolation transformer shall be provided with a transformer protective screen as detailed in 

Table 3. 

The transformer protective screen shall be connected to an insulated terminal. The insulated 

terminal shall provide insulation to withstand a level of 5 kV rms for one minute and shall be 

located in the same enclosure as the primary terminals of the transformer. The insulated 

terminal shall be labelled as ‘screen’. 

The transformer protective screen shall be arranged to prevent leakage from any part of the 

primary windings to any part of the secondary windings of the transformer. The insulation level 

between the protective screen and the core and the frame shall be 5 kV rms for one minute. 

Details of the insulation withstand test requirements are provided in Section 10.2.1 

For further information on the connection of the screen, refer to EP 12 10 00 20 SP for supplies 

from a local electricity distributor and to EP 12 10 00 21 SP for signalling supplies or supplies to 

buildings or structures in contact with the RailCorp 1500 V system. 

9.5. Internal connections 
The leads between the windings and the terminals, including the terminals themselves 

(inclusive of the protective screen terminal) shall be double insulated, in accordance with the 

requirements of AS/NZS 61558.2.4 for a Class II transformer construction. The leads shall be 

secured to prevent contact with the transformer casing if the connection becomes loose or 

breaks away from the terminals. 
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Flexible leads shall be provided between the windings and terminals where the cross sectional 

area of the leads are less than 25 mm². 

9.6. Terminals and terminal enclosure 
The primary and secondary windings of the transformer shall be terminated onto screwed 

terminal studs suitably sized for the power rating of the transformer. The hardware used shall 

provide secure cable connections, locked against loosening, for example, by the use of star 

washers and nickel-plated brass nuts. 

The terminals shall be arranged so that all required interconnections of windings and 

adjustments of taps can be accomplished by the alteration of accessible tinned copper bolted 

links. The links shall be rated at the full transformer kVA rating. Access to the terminals and 

adjustment of links shall only be possible by the use of appropriate tools. The links shall be 

supplied with the transformer. 

The primary and secondary terminals shall be located within individual, non-metallic, 

weatherproof enclosures and shall maintain the Class II construction of the transformer in 

accordance with AS/NZS 61558.2.4. The enclosure shall be suitably sized to accommodate the 

appropriate installation of the terminals, links, glands and cables fitted with crimp lugs. The 

minimum cable size the enclosure has to accommodate is 25 mm2, XLPE. The bending radius 

of this cable should be considered, when designing the terminal enclosure for the isolating 

transformers. The degree of protection to be provided from the exterior environment by the 

enclosure shall be IP65 as defined in AS 60529 Degrees of protection provided by enclosure (IP 

Code). Removal of the terminal enclosure cover shall only be possible by the use of appropriate 

tools. 

The terminal enclosures shall be as follows: 

• mounted on the outside and close to the top of the transformer casing 

• located to provide suitable access for electrical connection and ongoing maintenance 

• installed such that, exposed unearthed metalwork is not accessible from within the terminal 

enclosures, including exposed mounting bolts 

The Class II construction of the transformer in accordance with AS/NZS 61558.2.4 shall be 

maintained when the terminals are installed through the transformer enclosure. Typically, for 

compliance, the metalwork of the transformer enclosure is cut-out and replaced with an 

insulating sheet and the terminals are drilled through the insulating sheet. 

All terminals shall be appropriately labelled for the purpose. 
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9.6.1. Terminal enclosure mounting positions 

Figure 1, in which ‘P’ represents the primary and ‘S’ the secondary enclosures, shows the 

terminal enclosure mounting postions. 

Figure 1 – Terminal enclosure mounting positions 

9.7. Transformer enclosure 
The isolation transformer enclosure shall not be earthed. Section 9.7.1 and Section 9.7.2 set out 

the requirements for the transformer cases for indoor and outdoor installations. 

9.7.1. Indoor type 
The preferred location of the terminal enclosures mounting is type A as shown in Figure 1. 

Where physical limitations require, the terminal enclosure mounting may be type B as shown in 

Figure 1. 

The casing shall be fabricated from 1.5 mm to 2 mm steel sheets. The casing shall provide a 

minimum protection of IP21 in accordance with AS 60529. 

The transformer finish shall comply with Section 9.10. 

This design is for indoor use, such as within a traction substation or signalling hut, or within a 

fibreglass padmount structure. 

9.7.2. Outdoor type 
The terminal enclosure mounting shall be type A. A metal vandal resistant casing shall then 

enclose the terminal enclosure and the transformer enclosure up to the full height. Removal of 

the vandal resistant casing shall only be possible by the use of appropriate tools. There shall be 

provision provided within this covered area to secure external submain cabling or conduits.  
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The transformer casing shall provide a minimum protection of IP65 in accordance with 

AS 60529. The IP65 rating shall be maintained between the transformer casing and the terminal 

enclosure. The casing shall be vermin, insect and vandal resistant. 

The casing shall be fabricated with steel sheets. Where the casing design uses a flat 

construction, the thickness of the steel sheet shall not be less than 2 mm. Where the casing 

design uses a folded construction (corrugated or square, and so forth), the thickness of the steel 

sheet shall not be less than 1.5 mm.  

The transformer finish shall comply with Section 9.10. 

9.8. Mounting 
The transformer shall normally be ground mounted and shall be fitted with C channel type 

mounting brackets suitable for floor mounting. However, where transformers are specified for 

wall mounting, a suitable mounting bracket for wall mounting shall be supplied. 

The mounting brackets shall have the following characteristics: 

• corrosion free for the life of the transformer 

• structurally support the weight of the transformer 

• be capable of being removed, if required 

• include 15 mm diameter mounting holes that are accessible when the transformer is 

mounted against a wall 

• allow for mounting without the removal of the transformer cover 

• ensure that the clearance between the transformer enclosure and the mounting surface 

allows for sufficient ventilation to meet the heat rise requirements 

9.9. Lifting and lashing attachments 
Transformers shall be designed to enable them to be secured during transport and to be able to 

be lifted for installation using either of the following methods: 

• Suitable lifting lugs shall be provided for lifting the transformer (with and without enclosure) 

and for securing to vehicles during transport using standard slings. 

• Suitable base channels or brackets for insertion of forks from fork lift trucks to allow the 

transformer to be lifted. Such brackets shall not be less than 100 mm from the ground. 
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9.10. Finish 
The transformer shall remain corrosion free for the life of the transformer. All welds shall be 

made smooth, rough edges rounded and weld splatter removed. All internal and external 

surfaces shall be treated with a coating that provides protection against corrosion caused by 

water such as hot dipped galvanising or powder coating in accordance with Section 9.11. 

Manufacturers fabricating transformer enclosures with an appropriate grade of stainless steel is 

also acceptable. 

9.11. Painting 
The internal and external surfaces shall be prepared and the paint applied strictly in accordance 

with the manufacturer’s instructions when powder coating is used as a form of protection 

against corrosion. 

The internal and external surfaces of the transformer shall be painted in accordance with 

EP 00 00 00 15 SP Common Requirements for Electrical Power Equipment. Any deviation from 

these requirements shall be subject to ASA type approval. 

9.12. Rating and terminal plate 
A rating plate made of passivated stainless steel in accordance with the requirements of 

AS/NZS 60076.1 shall be firmly attached by screws at each corner to a bracket placed 

externally on the transformer enclosure. The plate shall not be attached to any removable 

cover. 

In addition to the requirements of AS/NZS 60076.1 the rating plate shall also include the 

following: 

• a diagram of connections 

• the TfNSW specification number and version 

• an indication that  a transformer protective screen is fitted between the primary and 

secondary windings 

• a symbol for Class II equipment in accordance with  AS/NZS 61558.2.4 

• a marking which reads – DOUBLE INSULATED ISOLATING TRANSFORMER 

COMPLYING  WITH  AS/NZS 61558.2.4 DO NOT EARTH 

A terminal marking plate shall comply with the requirements of AS/NZS 60076.1 shall also be 

attached to the transformer. The plates shall not be attached to a removable cover. 

9.13. Labelling 
All labelling of the transformer shall be in accordance with EP 00 00 00 15 SP. 
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9.14. Environment 
The installation may be located in close proximity to railway tracks that are subject to significant 

vibrations, dust and dirt ingress. The transformer shall not be adversely affected when operating 

under these environments. See Table 4 for more information.   

10. Tests 
The transformer shall be completely assembled in the factory. TfNSW reserves the right to 

witness any of the tests. Section 10.1 and Section 10.2 provide the list of tests that shall be 

performed on the transformer. All test results including the routine test results shall be provided 

by the transformer manufacturer. 

10.1. Type tests 
The following type tests as detailed in AS/NZS 60076.1 and AS 60076.11 shall be carried out 

on each type of transformer: 

• temperature rise type tests in accordance with AS 60076.11 

• determination of sound level in accordance with AS/NZS 60076.10  

• environment test (only for Class E1 in accordance with AS 60076.11) 

• fire behaviour test (only for Class F1 in accordance with AS 60076.11) 

Type test certificates for each of the tests will be accepted where it can be demonstrated that 

the type of transformer supplied is of a similar design to a previously type tested transformer. 

10.2. Routine tests 
The following routine tests as detailed in AS/NZS 60076.1 and AS 60076.11 shall be carried out 

on each transformer: 

• measurement of winding resistance  

• measurement of voltage ratio and phase displacement  

• measurement of short-circuit impedance and load loss  

• measurement of no-load loss and current  

• dielectric routine tests as detailed in Section 10.2.1 

10.2.1. Dielectric routine test 
The dielectric routine test shall be carried out on each transformer with the requirements shown 

in Table 5. If the transformer core is connected to the external metal parts (frame), tests number 

four, five and the core column in Table 5 are not required. 
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Insulation resistance is a function of temperature. Values measured at other than 20°C shall be 

converted to 20°C.  

Table 5 – Routine test requirements  

Test 
No. 

Primary 
winding 

Second
ary 
winding 

Core Protective 
screen 

External 
metal 
parts 
(frame) 

Test 
voltage of 
insulation 
resistance 
(one 
minute 
test 
duration)  

Insulation 
resistance 
in dry 
conditions 
@ 20°C 
(min 
500 V) 
 

1 HV E F F E 5.0 kV 100 MΩ 
2 E HV F F E 5.0 kV 100 MΩ 
3 E E F HV E 2.5 kV 10 MΩ 
4 E E HV F F 2.5 kV 10 MΩ 
5 F F HV F E 5.0 kV 10 MΩ 
6 F F E HV E 5.0 kV 100 MΩ 

Notes: 

HV – indicates the part of the transformer the HV test or the insulation resistance test 

is to be applied to  

E – indicates the part is to be connected to earth during the HV test and the insulation 

resistance test 

F – indicates the part is not to be connected to any supply or earth, that is, to be 

floating during the HV test and the insulation resistance test 

11. Data set associated with equipment  
The following data shall be supplied by the manufacturer and maintained for the LV isolating 

transformer:  

• information and drawings – all drawings shall conform to the requirements of 

T MU MD 00006 ST Engineering Drawings and CAD Requirements 

• technical schedule – the manufacturer shall supply the information listed in Appendix A, for 

each transformer  

• life cycle costing 

• test results  

This data shall remain the property of TfNSW. Appendix B provides further details. 
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12. Integrated system support requirements  
The isolating transformer manufacturer shall establish and provide the information required to 

operate and maintain the equipment throughout its operational life, in a cost effective manner 

and to a level that is consistent with the planned operational performance and usage. Appendix 

C provides further details. 

13. Whole of-life cost   
Appendix D is provided for AEOs to assess the whole of-life cost as required by 

T MU AM 01001 ST. 

14. Information requirements for the request for 
tender 
Appendix E provides a summary of the information required for the request for tender (RFT). 
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Appendix A Technical schedule 
Section A.1 contains requirements for provision of transformer details. Section A.2 contains 

requirements reliability data and Section A.3 for drawings and other information to be submitted 

with the tender. 

A.1. Transformer details  
The manufacturer shall provide transformer information listed in Table 6 with the tender for each 

type of transformer. 

Table 6 – Transformer details 

Transformer details Answer 

Name of the manufacturer  

Country of manufacturer  

Transformer type  

Type of cooling  

Rated primary voltage V 

Rated secondary voltage V 

Rated primary current A 

Rated secondary current A 

Rated frequency Hz 

Rated power kVA 

Number of phases  

Primary voltage tappings  

Connection vector symbol  

Maximum temperature rise of windings (dry type 
at 40°C ambient) 

°C 

Impedance at rated current and 75°C % 

No-load current with rated voltage applied to the 
principal tapping (Expressed as percentage of 
rated current) 

% 

No-load current with 110% of rated voltage 
applied to the principal tapping (Expressed as 
percentage of rated current) 

% 

No-load loss W 

Load loss at 75°C W 

Total losses W 

Component losses W 

Regulation, no-load to full-load at 75°C and 
unity power factor 

% 
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Transformer details Answer 

Efficiency, full-load at 75°C and unity power 
factor 

 

Short circuit capability (current and duration) A for          s 

Inrush current A 

Thermal time constant – winding Mins 

Protective treatment applied to transformer 
enclosure 

Answer 

Internal surfaces  

External surfaces  

Construction details Answer 

Transformer constructed to Class II in 
accordance with in accordance with 
AS/NZS 61558.2.4 

 

IP rating of transformer enclosure  

IP rating of terminal enclosure  

Type of core steel – hot or cold rolled  

Brand or trade name and grade of core steel  

Maximum flux density on net cross-section of 
steel with rated voltage at rated frequency 
applied to the primary tapping 

 

Limbs T 

Yoke T 

Type of material used for windings (primary and 
secondary) 

 

Core insulator details (manufacturer and 
catalogue number) 

 

Type and size of material used for the protective 
screen 

 

Maximum winding temperature rise  

Insulation class   

Environment class  

Climate class  

Fire behaviour class  

Sound power level  dBA 

Heat-shrink material provided on the primary 
terminals 

Yes/No  

Describe the design features that have been 
used to reduce the in-rush current and provide 
any recommendations to coordinate protection 
settings including choice of circuit breakers. 
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Describe the design enhancements for reducing 
the prospective damage due to lightning strikes 
and list any recommended external components 

 

Describe the method to be used for securing the 
leads 

 

Transformer dimensions  Answer 

Overall dimensions (with enclosure fitted)  

Length mm 

Width mm 

Height mm 

Terminal clearances in air Answer 

Primary – between phases mm 

Primary – phase to earth mm 

Secondary – between phases mm 

Secondary – phase to earth mm 

Transformer mass Answer 

Mass of complete transformer kg 

Mass of transformer core and windings only kg 

Mass of transformer enclosure kg 

Voltage withstand test Answer 

Primary terminals  

Power frequency withstand voltage kVrms 

Secondary terminals  

Power frequency withstand voltage kVrms 
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A.2. Reliability data 
The transformer reliability data is required to be submitted. Refer to T MU AM 01002 MA 

Maintenance Requirements Analysis Manual for details of TfNSW requirements. + 

Transformer reliability data (use separate 
sheet if necessary) 

Answer 

Design life years 

Failure modes (for early, normal life and wear 
out periods) 

a) 
b) 
c) 

Mean time between failures a) 
b) 
c) 

Time to repair a) 
b) 
c) 

Availability or uptime  

Critical components or spare parts  

A.3. Additional descriptive transformer details and 
information to be submitted with the tender 
In addition to the technical schedule, the following information shall also be provided with the 

tender: 

• Outline drawings: Fully dimensioned outline drawings showing all fittings and terminal 

arrangements. The general arrangements and layouts shall be adhered to in the final 

design unless written approval is obtained from Lead Electrical Engineer, ASA. 

• Core material characteristics: Typical curves of flux density versus ampere turns per metre 

for the core material. 

• Core information: Detailed description of the core type, methods of making joints, insulation 

between laminations, treatment of edges, core bolt insulation and method for minimising 

hot spots in limbs. Include details of the proposed method for verifying core hot spot 

temperature and method used for isolating the core. 

• Other information: Any other information considered necessary by the manufacturer. 
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• Features of the transformer design: Provide details of the transformer design. This should 

include a description of the following: 

o the overall transformer design 

o the method for electrically, thermally and structurally modelling the design 

o lessons learnt from previous similar designs and how this has been addressed in this 

design 

o quality processes during design and manufacture to ensure the design will meet the 

TfNSW and appropriate Australian and international standards and how the 

manufacture of the transformer will be in accordance with the design 

• Departures from standard: Details of any departures from the requirements of this 

specification shall be included on a separate sheet. 
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Appendix B Data set associated with the 
equipment 

The data specified in Section B.1 to Section B.4 shall be supplied by the manufacturer and 

maintained for the transformer. This data shall remain the property of TfNSW. 

B.1. Drawings and information 
All drawings shall conform to the requirements of the T MU MD 00006 ST Engineering Drawings 

and CAD Requirements. The following is the minimum set of drawings and attributes that are 

required to be included in the drawings: 

• transformer arrangement drawings are drawn to scale with the following details: 

o complete details of the transformer with complete views of all sides of the transformer 

and detailed sections as required 

o dimensions, including overall size and position of the LV terminals relative to the 

centre lines of the transformer enclosure and the level of the floor 

o mass of the complete transformer, mass of the transformer core and windings and 

mass of the enclosure (where it can be removed) 

o complete listing of all fittings, accessories and parts with the associated manufacturer, 

part or model number and relevant ratings 

• drawing of the rating and terminal plate as required in Section 9.12 which should match the 

plates fixed to the transformer 

• drawings of any special slinging arrangement required for handling the transformer during 

shipment or erection 

B.2. Technical schedule 
The information listed in the technical schedule in Table 6, shall be supplied by the 

manufacturer and maintained for each transformer. 

B.3. Life cycle costing  
All the data and assumptions relating to the determination of the whole-of-life cost calculations 

of the transformer shall be recorded by the AEO including the transformer loss calculations as 

detailed in Appendix D. 
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B.4. Test results 
The results of all tests, including routine, type, acceptance, periodic and corrective maintenance 

tests shall be recorded and maintained. 

Routine tests certificates showing the results of each test performed shall be supplied in 

searchable PDF format, in English, and maintained for the life of the transformer. 

Type test certificates showing the results of each test shall be supplied in searchable PDF 

format, in English, and maintained for the life of the transformer. 
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Appendix C Integrated system support 
requirements 

TfNSW has specific integrated system support requirements which ensure that operational and 

maintenance related activities for the whole-of-life of the equipment being supplied are met. 

The transformer manufacturer shall establish and provide the information required to operate 

and maintain the equipment throughout its operational life, in a cost effective manner and to a 

level that is consistent with the planned operational performance and usage of the transformer. 

The manufacturer shall provide the following information: 

• specifying maintenance requirements 

• spares support 

• support equipment and tooling 

C.1. Equipment supplier deliverable 
The integrated support requirements are a significant deliverable in the procurement of new 

transformers. Manuals, training, documentation and other support deliverables shall be in 

accordance with T HR EL 00002 PR Electrical Power Equipment – Integrated Support 

Requirements. 

C.2. Operation and maintenance manual 
No operation and maintenance manual is required for isolating transformers. 

C.3. Training 
No training is required for isolating transformers. 
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Appendix D Whole of-life cost 
Appendix D is provided for AEOs to assess the whole-of-life cost as required by 

T MU AM 01001 ST. 

The selection of the most suitable transformer design shall be made on the basis of minimising 

the whole-of-life cost. The following factors shall be considered in determining this: 

• cost of changes to the technical maintenance plan and service schedules or the creation of 

new manuals and schedules 

• cost of decommissioning and disposal 

• cost of installation 

• cost of inventory spares 

• cost of maintenance 

• cost of modifications to other parts of the installation 

• cost of replacement parts 

• cost of special tools 

• discount rate 

• electrical losses 

• environmental costs 

• initial purchase price 

• lifetime of equipment 

• reliability and cost of consequential damage after failure 

If this transformer has not previously been type approved by ASA in accordance with 

T MU MD 00005 GU the costs for this process shall be included in the whole-of-life cost. 
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Appendix E Information requirements for the 
request for tender  

Appendix E provides a summary of the additional information required for the RFT. The 

information includes technical details in Table 7 and site-specific information in Table 8 and 

operator and maintainer details in Table 9. 

Table 7 - Technical details to include in the RFT 

Transformer item  Technical details to include in the RFT 

Purpose of the transformer Indicate whether the transformer is for distribution or 
signalling power  

Rated power  Refer to Table 2  

Rated primary/secondary 
voltage 

Refer to Table 2 

Number of phases Refer to Table 2 

Environment class Refer to Table 4 

Fire behaviour class Refer to Table 4 

Table 8 - Site specific information to consider in the RFT 

Site specific information  Information to include in the RFT 

Installation Indoor /outdoor 

Type of mounting Wall or floor 

Site specific limitations on 
size, arrangement or mass  

Maximum enclosure size (height x width x depth); 
note the restrictions of using padmount enclosures 
and indicate whether there are size or mass 
limitations imposed by surrounding infrastructure 

Table 9 - Operator and maintainer details to include in the RFT 

Transformer item  Technical details to include in the RFT 

Service conditions Any exceptional service conditions 

Reliability, availability, 
maintainability and safety 
(RAMS) 

Any specific reliability, availability and maintainability 
targets 
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