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FOREWORD

The intent of Design Standards is to specify requirements that assure effective design and delivery of fit for purpose Water Corporation infrastructure assets for best whole-of-life value with least risk to Corporation service standards and safety. Design standards are also intended to promote uniformity of approach by asset designers, drafters and constructors to the design, construction, commissioning and delivery of water infrastructure and to the compatibility of new infrastructure with existing like infrastructure.

Design Standards draw on the asset design, management and field operational experience gained and documented by the Corporation and by the water industry generally over time. They are intended for application by Corporation staff, designers, constructors and land developers to the planning, design, construction and commissioning of Corporation infrastructure including water services provided by land developers for takeover by the Corporation.

Nothing in this Design Standard diminishes the responsibility of designers and constructors for applying the requirements of the Western Australia's Work Health and Safety (General) Regulations 2022 to the delivery of Corporation assets. Information on these statutory requirements may be viewed at the following web site location: 

Overview of Western Australia’s Work Health and Safety (General) Regulations 2022 (dmirs.wa.gov.au)
Enquiries relating to the technical content of a Design Standard should be directed to the Principal Engineer, Electrical (Power) Section, Infrastructure Design Branch. Future Design Standard changes, if any, will be issued to registered Design Standard users as and when published.

Manager, Infrastructure Design Branch

This document is prepared without the assumption of a duty of care by the Water Corporation.  The document is not intended to be nor should it be relied on as a substitute for professional engineering design expertise or any other professional advice.

Users should use and reference the current version of this document.

© Copyright – Water Corporation: This standard and software is copyright.  With the exception of use permitted by the Copyright Act 1968, no part may be reproduced without the written permission of the Water Corporation.

DISCLAIMER

This Standard is intended solely for application to the acquisition of water infrastructure in Operating Areas in Western Australia where the Water Corporation has been licensed to provide water services subject to the terms and conditions of its Operating License.

This Standard is provided for use only by a suitably qualified professional design engineer who shall apply the skill, knowledge and experience necessary to understand the risks involved and undertake all infrastructure design and installation specification preparation work.

Any interpretation of anything in this Standard that deviates from the requirements specified in the project design drawings and construction specifications shall be resolved by reference to and determination by the design engineer.

The Corporation accepts no liability for any loss or damage that arises from anything in the Standard including loss or damage that may arise due to the errors and omissions of any person.
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1 GENERAL
This Specification covers the complete design, manufacture, assembly, factory  testing, delivery, installation and commissioning of complete variable speed drive systems including  motors, cabling, variable speed controllers and transformers or A.C. line reactors. 

The scope of this Specification covers both Low Voltage and High Voltage variable speed drive systems rated > 400 kW. 

The Contractor shall be responsible for the installation of all cabling, including earth bonding, from the terminals of the motors up until the load side terminals of the input isolating transformers or A.C. lines reactors whichever is applicable. 
2 INCORPORATED SPECIFICATIONS
This Specification shall be read in conjunction with the following attached specifications for the various elements of the complete drive systems: 

(a) motor specification being Type Specification DS26.4 - Large Cage Induction motors and project specific Annexure, and 

(b) variable speed controller specification being, in accordance with the Annexure  to this Specification (DS26 - 40), either: 

(i) Type Specification DS26.14 - Variable Speed Controllers With Unit Input Isolating Transformers and its project specific Annexure,  or

(ii) Type Specification DS26.18 - Variable Speed Controllers Without Unit Input Isolating Transformers and its project specific Annexure. 

Such specifications together with their associated project specific Annexures and this Specification and its project specific Annexure shall be taken together to form one Contract Specification. In the event of any conflict between the requirements of this Specification and the other Type Specifications specified above, this Specification shall take precedence. 

3 SUPERSEDED CLAUSES IN INCORPORATED SPECIFICATIONS 

For the purposes of this Specification the clauses in the incorporated specifications dealing with the following subjects shall be superseded by relevant clauses in this Specification: 

(a) Work by the Principal, 

(b) Liquidated Damages for Low Efficiency, 

(c) Delivery and Installation

4 SITE
The location of and access to the site for the installation of the complete variable speed drive systems shall be as shown in the Annexure. 

5 OPERATING MODE 

The operating mode for each element of the complete variable speed drive system shall be as defined in the Annexure attached to the Specification for each drive system element. 

6 AMBIENT CONDITIONS
The ambient conditions applying to each element of the complete variable speed drive system shall be as defined in the Annexure attached to the Type Specification for each drive system element. 
7 WORK BY THE PRINCIPAL
7.1 General
Clauses in the Type Specification for each drive system element which relate to activities to be undertaken by the Principal shall be superseded by the following. 

7.2 Mechanical Installation

The Principal shall carry out the onsite mechanical installation, alignment and coupling of the motors in the presence of the Contractor and to the Contractor’s satisfaction. 

7.3 Electrical Connection

The Principal shall supply and install incoming cabling to the complete variable speed drives, e.g. cabling to the primary side of input isolating transformers. 

Such connections shall be made only after the Contractor has completed satisfactorily the associated on site insulation tests.

Such connections shall be made in the presence of the Contractor and to the Contractor’s satisfaction.

7.4 Miscellaneous

The Principal shall undertake other work as specified in the Annexure to this Specification, i.e. Type Specification DS26.40. 

8 INFORMATION TO BE PROVIDED BY THE CONTRACTOR
As well as the information to be provided in accordance with the requirements of Type Specifications DS26.4 and DS26.14 or DS26.18 as applicable, the Contractor shall provide the following information in respect to the factory testing of the complete variable speed drive system within the listed number of days after receipt of the Principal’s order: 

(a) Inspection and Test Plan
42 days

(b) Test Certificates
On Delivery

9 CONTRACTOR’S DRAWINGS
The Contractor shall provide drawings in accordance with the requirements of Type Specifications DS26.4 and DS26.14 or DS26.18 as applicable. 

10 STANDARDS
In addition to the standards requirements of Type Specifications DS26.4 and DS26.14 or DS26.18 as applicable, the equipment shall comply with the following Australian and International Standards as applicable. 


AS 61800.2
Adjustable speed electrical power drive systems - General requirements - Rating specifications for low voltage adjustable frequency a.c. power drive systems 


AS 61800.4   
Adjustable speed electrical power drive systems - General requirements - Rating specifications for a.c. power drive systems above 1000 V and not exceeding 35 kV

IEC 60034.25  
Rotating electrical machines - Guidance for the design and performance of a.c. motors specifically designed for converter supply. 

11 QUALITY ASSURANCE
The complete variable speed drive systems shall be designed and assembled under a Quality System certified by an Accredited Authority to be in accordance with AS/NZS ISO 9001 or an approved equivalent using variable speed drive system elements manufactured in accordance with such approved Quality Systems. 

12 ELECTRICAL WORK
All electrical work shall be performed by appropriately qualified and experienced personnel who shall hold an electrical worker’s licence to perform such work. 

All electrical work shall be in accordance with relevant clauses of AS 3000. 

13 INPUT POWER SUPPLY
The input power supply shall be as specified in the Annexure to Type Specification for the variable speed controllers i.e. either DS26.14 or DS26.18 as specified in the Annexure to this Specification. 

14 OVER CURRENT AND EARTH FAULT PROTECTION
Over current and earth fault protection shall be as specified in the Type Specification for the variable speed controllers, i.e. either DS26.14 or DS26.18 as specified in the Annexure to this Specification. 

15 UNIT INPUT ISOLATING TRANSFORMERS
If the variable speed controllers have been specified in the Annexure to be in accordance with  Type Specification DS26.14, unit input isolating transformers will be required and these shall be in accordance with the requirements of Type Specification DS26.14 and the associated project specific Annexure. 

16 A.C. LINE REACTORS
If the variable speed controllers have been specified in the Annexure to be in accordance with Type Specification DS26.18, A.C. line reactors may be required and, if so, these shall be in accordance with the requirements of Type Specification DS26.18 and the associated project specific Annexure. 

17 VARIABLE SPEED CONTROLLERS
The  variable speed controllers shall be in accordance with the Type Specification for the variable speed controllers specified in the Annexure to this Specification, i.e. either DS26.14 or DS26.18  and the associated project specific Annexure. 

18 MOTORS
Motors shall be cage type motors complying with Type Specification DS26.4 and the associated project specific Annexure. 

19 SPECIAL PROVISIONS
If the motors have been designed specifically for use with the particular variable speed controllers offered, the motors shall comply with the requirements of IEC 60034.25 and the particular provisions in respect to motor insulation stress and bearing currents specified in Type Specifications DS26.4, DS26.14, and DS26.18 may be replaced by other provisions in accordance with IEC 60034.25. However the use of shaft earthing brushes shall not be permitted as part of such provisions. 

If the motors have not been designed specifically for use with the particular variable speed controllers offered, the motors and variable speed controllers shall comply with the particular provisions in respect to motor insulation stress and bearing currents specified in Type Specifications DS26.4, DS26.14, and DS26.18. 

20 WORKS TESTS
20.1 Transformer Tests

If the variable speed controllers have been specified in the Annexure to be in accordance with Type Specification DS26.14, unit input isolating transformers, the latter shall be works tested in accordance with the requirements of Type Specification DS26.14 and the associated project specific Annexure. 

20.2 A.C. Line Reactor Tests

If the variable speed controllers have been specified in the Annexure to be in accordance with Type Specification DS26.18, A.C. line reactors may be required and, if so, these shall be works tested in accordance with the requirements of Type Specification DS26.18 and the associated project specific Annexure. 

20.3 Variable Speed Controller Tests

The variable speed controllers shall be works tested  in accordance with the Type Specification for the variable speed controllers specified in the Annexure to this Specification, i.e. either in accordance with the requirements of DS26.14 or DS26.18 and the associated project specific Annexure. 

20.4 Motor Tests 

Motors shall be works tested in accordance with the requirements of Type Specification  DS26.4 and the associated project specific Annexure.

20.5 Low Voltage Variable Drive System Tests

If the variable speed controllers are Low Voltage one complete variable drive system shall be works type tested in accordance with AS 61800.2. 

The following tests shall be included in the above type testing: 

(a)
Light load test

(b)
Load

(c)
Load duty

(d)
Temperature rise

(e)
Efficiency by dynamometer test

(f)
Line side current distortion content
(g)
Checking of auxiliary devices

(h)
Audible noise

20.6 High Voltage Variable Speed Drive System Tests

If the variable speed controllers are High Voltage one complete variable drive system shall be works type tested in accordance with AS 61800.4. 

The following tests shall be included in the above type testing: 

(a)
Light load test

(b)
Load characteristic test (including temperature rise measurement)

(c)
Efficiency by direct measurement of input and output power

(d)
Line side current distortion content

(e)
Checking of auxiliary devices

20.7 Test Certificates 

Type test and routine test certificates certifying successful completion of all tests specified in this Specification and in Type Specifications DS26.4 and 26.14 or DS26.18 as applicable shall be presented to the Principal l prior to individual variable speed drive components leaving the component manufacturer’s works and such components shall not leave such works until the Principal has accepted in writing that the relevant test certificates are in accordance with the Contract. 

Further variable speed drive system components shall not be shipped to site until a certificate certifying successful completion of the type tests of the complete variable drive system has been presented to the Principal and the Principal has accepted in writing that the test certificate is in accordance with the Contract. 

Failed tests shall be repeated at the Contractor’s expense. 

21 LIQUIDATED DAMAGES FOR LOW EFFICIENCY
In addition to any damages specified in the General Conditions of Contract, the Contractor shall be liable to the Principal for liquidated damages in respect to failure of the variable speed drive systems to achieve the level of full speed efficiency quoted previously in the Tender Response Schedule. Such liquidated damages shall be calculated on the basis of the capitalised cost of losses quoted in the Annexure to this Specification (i.e. Type Specification DS26.40) and by the amount that the full load full speed efficiency falls short of 99 % of the quoted full speed efficiency. 

22 DELIVERY AND INSTALLATION
22.1 Pump Tests

If so specified in the Annexure to this Specification, the Contractor shall deliver one variable speed drive system to the pump manufacturer’s works specified in the Annexure, so as to facilitate pump acceptance tests. 

In such cases, the Contractor shall deliver, unload, unpack and assemble as necessary the complete variable speed drive system at the pump manufacturer’s works. The Contractor shall supervise the mechanical installation of the motor onto the test pump and the connection and operation of the variable speed drive system during pump testing. 

Once pump testing is complete, the Contractor shall dissemble (to the extent necessary) the variable drive system and pack, load and deliver the variable speed drive system to the site as specified hereunder. 

22.2 On Site Delivery and Installation

The Contractor shall deliver, unload, unpack and assemble as necessary all of the complete variable speed drive systems at the site. 

The Contractor shall inspect all of the unpacked variable speed drive system components and shall ensure that parts of the variable speed drive system are undamaged. 

The Contractor shall give the Principal seven days notice of when the variable speed drive systems will be ready for installation. 

As per clause 7.2, the Principal will carry out the mechanical installation of the motors. The Contractor shall verify that this mechanical installation is correct. 

The Contractor shall install mechanically all other parts of the variable speed drive systems into their permanent positions. 

The Contractor shall supply and install all interconnecting cables between the various elements of the complete variable speed drive systems including earthing cables. 

As per clause 7.3, the Principal will supply and install incoming supply cables to the complete variable speed drive systems. The Contractor shall verify that these connections are correct.

23 ON SITE TESTING
The Contractor shall carry out on site testing in accordance with the requirements of the applicable Incorporated Specifications listed clause 2 of this Specification. 

24 COMMISSIONING
The Contractor shall carry out commissioning of the variable drive system in conjunction with the Principal.  The Contractor shall provide all materials necessary to facilitate commissioning of the variable drive system. 

Annexure to Specification

for

Variable Speed Drive Systems

Project: 

Site Location: ………

Access to Site: 

Title(s) of Driven Load(s):
Number of Variable Speed Drive Systems Required: 
Variable Speed Controller Type Specification: 


(i.e. DS26.14 or DS26.18 and their associated Annexures)
Capitalised Cost of Losses: 
 $kW
Work by the Principal: 
Tests at Pump Manufacturer’s Works (required or not) 

Address of Pump Manufacturer’s Works: 
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