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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 Senior Principal Engineer, Electrical, Engineering. Future Design Standard changes, if any, will be issued to registered Design Standard users as and when published.

Head of Engineering
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

Water Corporation accepts no liability for any loss or damage that arises from anything in the Standards/Specifications including any loss or damage that may arise due to the errors and omissions of any person. Any person or entity which relies upon the Standards/Specifications from the Water Corporation website does so that their own risk and without any right of recourse to the Water Corporation, including, but not limited to, using the Standards/Specification for works other than for or on behalf of the Water Corporation.

The Water Corporation shall not be responsible, nor liable, to any person or entity for any loss or damage suffered as a consequence of the unlawful use of, or reference to, the Standards/Specifications, including but not limited to the use of any part of the Standards/Specification without first obtaining prior express written permission from the CEO of the Water Corporation.

Any interpretation of anything in the Standards/Specifications that deviates from specific Water Corporation Project requirements must be referred to, and resolved by, reference to and for determination by the Water Corporation’s project manager and/or designer for that particular Project.
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1 GENERAL
(a) This Specification covers the requirements for the supply of an electronic soft starter which is to be provided as part of a Low Voltage switchboard in order to provide reduced voltage starting and ramp down of a cage induction motor driving a pump load. 
(b) This Specification covers electronic soft starters for controlling motors rated in the range > 132 kW < 450 kW. 
2 PROJECT SPECIFIC INFORMATION
(a) The electronic soft starter shall be in accordance with the requirements of this specification and the requirements specified on either the attached Annexure or on the attached Principal's drawings. 
(b) Reference made in this Specification to the Annexure shall be taken to mean the Annexure or Principal's drawings whichever is provided.

3 STANDARDS
(a) Specific reference is made within the Specification to the following standards:

AS 60034.1
Rotating electrical machines - Rating and performance

AS 60269.4.1
Low Voltage fuses - Supplementary requirements for fuse-links for the protection of semiconductor devices

AS 60529

Degrees of Protection Provided by Enclosures for (IP Code)

AS 60947.4.2
Contactors and Motor Starters – A.C. Semiconductor Motor Controllers and Starters 

(b) The electronic soft starter shall comply with the requirements of AS 60947.4.2. 
(c) The electronic soft starter shall have an EMC emission rating not less than Class A, (i.e. suitable for installation in industrial environments). 
(d) However, if the electronic soft starter is specified in the Annexure to be suitable for use at a site supplied with electricity at Low Voltage, it shall have an EMC emission rating of Class B, (i.e. suitable for installation in residential and commercial environments).

(e) The electronic soft starter shall have an industrial environment EMC immunity rating of A1 in accordance with AS 60947.4.2 Table 10. 

4 TYPE OF PUMP LOAD

The electronic soft starter shall be suitable for controlling a motor driving either a conventional centrifugal pump or a bore hole centrifugal pump.
5 RATED OPERATIONAL VOLTAGE
The electronic soft starter shall have a main circuit operational voltage of 415 Volts +10%, -15%. The control circuit operational Voltage shall be 240 Volts +10%, -15%.

6 RATED FREQUENCY
The electronic soft starter shall be rated for operation from an alternating current supply having a frequency of 50 Hz ± 2.5%.

7 TYPE OF SCR CONTROL

The electronic soft starter shall incorporate 3 phase silicon controlled rectifier (SCR) control.
8 CONNECTION
The electronic soft starter shall be arranged for in line connection without internal integral bypass facilities.
9 MOTOR RATING
The electronic soft starter shall be rated to control a cage motor with performance characteristics in accordance with AS 60034.1 and of the size specified in the Annexure.

10 UTILISATION CATEGORY
As the electronic soft starter will be fitted with a running mode bypass contactor, it shall have a utilisation category rating of not less than AC-53b in accordance with AS 60947.4.2. 
11 TEMPERATURE DERATING
(a) The electronic soft starter shall be derated for operation in an ambient temperature of 50°C if specified in the Annexure for operation indoors.

(b) The electronic soft starter shall be derated for operation in an ambient temperature of 600C if specified in the Annexure for operation outdoors.

12 AUXILIARY SWITCHGEAR
(a) Both associated line and by-pass contactors will be provided by others.

(b) However, the electronic soft starter shall include all circuit elements necessary to control the line and bypass contactors and shall be arranged so that all monitoring functions remain functioning when the starter is in the bypass mode.

(c) The run command to the electronic circuitry of the soft starter shall be made by the closure of a normally open contact isolated from other circuitry, or if so specified in the Annexure, by a command transmitted over the serial link. 
(d) Once the run command is received the line contactor shall close and starting shall commence.

(e) Stopping shall commence once the run command is removed and the line contactor shall open once the stopping sequence has been completed. The line contactor shall open immediately under fault conditions or emergency stop conditions if applicable.
(f) The line contactor and the bypass contactor will be rated so as to provide Type 2 Coordination with the main circuit protection device specified in the Annexure.

13  FAST FUSES
(a) The electronic soft starter shall be provided with one loose set of fast acting fuses suitable for providing adequate short circuit protection for the starter main circuit SCRs.

(b) The above fuses shall be rated to provide adequate protection to the electronic soft starter when controlling a motor driving the type of pump load specified in the Annexure. 

(c) Such fuses shall be in accordance with AS 60269.4.1 and shall be suitable for providing Type 2 coordination with the electronic soft starter SCRs.
14 ENCLOSURE
(a) The electronic soft starter will be mounted in a protected space within the switchboard with the associated switchboard and consequently protection beyond IP00 is not required.

(b) The fast fuses and line and bypass contactors will be mounted in the switchboard but may be mounted separately from the starter electronic circuitry.

15 DUTY RATINGS
(a) The electronic soft starters shall be rated in accordance with AS 60947.4.2 for the duty specified in the Annexure. 
(b) The duty cycle values for F (ratio of on load period to total period as a percentage) and for S (number of cycles per hour) shall be as specified in the Annexure.

16 STARTING FUNCTION
(a) The electronic soft starter shall be equipped with an acceleration control algorithm such that the motor speed is ramped up gradually over the whole of the starting period with the maximum rate of acceleration occurring before the mid point in the starting period. 
(b) The electronic soft starter starting time shall be adjustable over a range 2 seconds to 20 seconds. 
17 STOPPING FUNCTION
(a) If the electronic soft starter is specified in the Annexure to provide ramp down stopping, the electronic soft starter shall be equipped with a deceleration control algorithm such that the motor speed is ramped down gradually over the whole of the stopping period with the maximum rate of deceleration occurring after the mid point in the stopping period.

(b)  The electronic starter stopping time shall be adjustable over a range 0 seconds to 30 seconds.
18 STARTING AND STOPPING SETTINGS

(a) If the motor to be controlled by the electronic starter is specified in the Annexure as a conventional motor driving a conventional centrifugal pump, 

(i) the maximum start time shall be set at 8 seconds (motors having temperature rise class matching the insulation temperature rating class) or 15 seconds (motors having temperature rise class lower than the insulation temperature rating), and

(ii) the maximum stop time shall be set at 8 seconds (motors having temperature rise class matching the insulation temperature rating class) or 15 seconds (motors having temperature rise class lower than the insulation temperature rating).
(b) If the motor to be controlled by the electronic starter is specified in the Annexure as a submersible motor driving a bore hole centrifugal pump, 

(i) the start time shall be set at 4 seconds, and

(ii) the stop time shall be set at 4 seconds.

19 OVERLOAD CURRENT PROFILE
(a) If the motor to be controlled by the electronic starter is specified in the Annexure as a conventional motor driving a direct coupled centrifugal pump, the electronic soft starter shall be equipped with an overload protection algorithm providing Class 10 protection in accordance with AS 60947.4.2. 

(b) If the motor to be controlled by the electronic starter is specified in the Annexure as a submersible motor driving a bore hole centrifugal pump, the electronic soft starter shall be equipped with an overload protection algorithm providing Class 5 protection in accordance with AS 60947.4.2.

(c) If the motor to be controlled by the electronic starter is specified in the Annexure as a conventional motor driving a load with rotor having a higher rotational moment of inertia (e.g. a pump with a long shaft), the electronic soft starter shall be equipped with an overload protection algorithm providing Class 20 protection in accordance with AS 60947.4.2.

20 PROTECTION FUNCTIONS
The electronic soft starter shall be provided with the following protection functions:

(a) incorrect phase sequence

(b) current imbalance

(c) instantaneous over current

(d) motor over temperature (by internal thermal model)

(e) motor under load (kW)

(f) motor over temperature (by motor thermistors)

(g) starter over temperature

(h) excess start/stop time


21 OUTPUT CONTACTS
(a) The electronic soft starter shall be provided with three voltage free contacts at least one of which shall be programmable.

(b) Two of the above contacts shall be assigned as follows:

(i) line contactor control

(ii) bypass contactor control

(c) Output contacts shall be rated to make and break 5 amps inductive at 240 Volts A.C.
22 MONITORING FUNCTIONS
The electronic soft starter shall provide the following monitoring functions: 

(a) motor current

(b) motor thermal state or motor temperature (calculated)

(c) total operating time

(d) last fault
23 REMOTE TERMINAL
If so specified in the Annexure, the electronic soft starter shall be provided with a remote terminal suitable for mounting on the outside switchboard compartment enclosing the electronic soft starter proper. The remote terminal shall provide a display of all of the monitoring functions listed above.

24 COMMUNICATIONS LINK
The electronic soft starter shall be equipped with a field bus type communications link configured in Modbus, Ethernet, DeviceNet or PROFIBUS, as specified in the Annexure. The communications link shall be capable of carrying the run command, the under load alarm and all of the above monitoring functions.

25 TYPE TESTS
The electronic soft starter shall be type tested in accordance with AS 60947.4.2 in order to verify:

(a) temperature rise limits

(b) dielectric properties

(c) operating capability

(d) operation and operating limits

(e) performance under short circuit conditions

(f) mechanical properties of terminals 

(g) electromagnetic compatibility tests

26 ROUTINE TESTS
The electronic soft starter shall be either routine tested or sampling tested in accordance with AS 60947.4.2 in order to verify: 

(a) dielectric properties

(b) operation and operating limits

Annexure to Specification

For

Large Low Voltage Electronic Soft Starter

Project:  



Electricity Supply to Site (Low Voltage or High Voltage): 

Location: 
  

Motor Rating 
  
kW

Type of Motor (conventional or submersible bore hole)


Type of Load (direct coupled centrifugal pump or bore hole pump)


Ramp Down Stopping Function (required or not required) 


Starter Main Circuit Protection (switchfuse or circuit breaker) 



If switchfuse, rating of BS88.2 type fuses 
 Amps


If circuit breaker, current rating, make and model 


Connection: (3 or 6 wire)



Rated Duty in accordance with AS 60947.4.2 


Duty Cycle Values


Value of F (ratio on load period to total period) 
%


Value of S (frequency of load cycles)
 cycles per hour

Protection Functions
Under current Protection (required or not required) 


Starter Over Temperature Protection (required or not required) 


Monitoring Functions
Motor Temperature (required or not required) 


Total Operating Time (required or not required) 


Last Fault (required or not required) 


Communication Link (required or not required) 



Required Type (Modbus, Ethernet, DeviceNet or PROFIBUS )
Type of Run Command (contact or serial link command) 
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