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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 WA OSH Regulations 1996 (Division 12, Construction Industry – consultation on hazards and safety management) to the delivery of Corporation assets. Information on these statutory requirements may be viewed at the following web site location: 

http://www.commerce.wa.gov.au/WorkSafe/Content/Industries/Construction/Further_information/National_standard_for_construction.html
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.

REVISION STATUS

The revision status of this standard is shown section by section below. 
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1 General

1.1 Scope
This Specification covers the requirements for the design, construction and testing of a distribution board rated at ≤ 200 amps and for installation, in a major pump station or in a major treatment plant, in a location having a fault current level ≤ 40 kA.

The distribution board may include motor starters rated up to 30 kW depending on the class of duty and the characteristics of the motor and starter.

1.2 General Requirements 
In addition to the requirements of this Specification, the distribution board shall be constructed in accordance with the requirements of the Water Corporation’s Type Specification DS26.9 L.V. Switchboards – General Requirements.  Except as specified otherwise in this Specification, the distribution board shall be designed and constructed in accordance with AS/NZS 3439.1.

1.3 Standards 
In addition to the Australian Standards specified in the Water Corporation’s Type Specification for L.V. Switchboards – General Requirements, the following Australian Standards are referred to, and form part of, this Specification.

AS 4388
A method of temperature rise assessment by extrapolation for partially type tested assemblies of low voltage switchgear and controlgear

AS 60269.4
Low voltage fuses – supplementary requirements for fuse links for the protection of semi-conductor devices

AS/NZS 2124
General conditions of contract

AS/NZS 3439.1
Low-voltage switchgear and control assemblies

AS/NZS ISO9001:2000
Quality Management Systems – Requirements 

AS 60529
Degrees of Protection Provided by Enclosures of Electrical Equipment (IEC 60529 is identical)

1.4 Supervising Engineer 
For work being carried out under a formal contract utilising General Conditions of Contract AS/NZS2124, Supervising Engineer shall mean the Contract Superintendent.

In all other instances, Supervising Engineer shall mean the engineer who approved the relevant drawings or an engineer authorised to act on his/her behalf.

1.5 Conformance with the Drawings
The distribution board shall be constructed strictly in accordance with the Drawings and with this Specification.  Type and rating of equipment shall be as shown on the Drawings and shall not be modified unless by written variation from the Supervising Engineer.

In the event of a discrepancy between the Drawings and this Specification, the matter shall be referred to the Supervising Engineer for resolution.

1.6 Preferred Equipment 
Equipment provided in switchgear assemblies which have been type tested shall be the same make and model as that fitted in type test sample.  Where practical, other switchgear equipment shall be selected from the Water Corporation’s list of preferred equipment.

1.7 Quality Assurance 
The distribution board shall be manufactured under a quality system certified by an accredited authority in accordance with AS/NZS/ISO 9001:2000 or an approved equivalent.

1.8 Contractor’s Drawings
The Contractor shall submit two A3 copies of the Contractor’s Drawings for approval.  The drawings shall detail the general arrangement, circuit diagrams (power and control) and equipment specifications as required.

All drawings submitted to the Contractor shall be in accordance with the latest issue of the relevant Australian Standards drawings and shall be available in electronic format.

Adequate contrast shall be maintained between drawing detail and background, and the clarity and quality of the drawings shall enable the Principal to microfilm the prints and to reproduce by photographic processes clear and legible A3 copies for record purposes.

The drawings shall provide, in the title block, the number and title of the Contract, as well as details to identify the drawing, its content, revision status and date of issue.

All drawings shall be prepared using AutoCAD Release 2000 or later software.  Drawings shall be prepared on A1 metric size drawings sheets, incorporating the Principal’s border and title block.  Drawings shall also be in accordance with the requirements of DS24 electrical drafting and available in electronic format.

1.9 As-Constructed Drawings
The Contractor shall provide As-Constructed information on all drawings.  As-Constructed drawings shall be supplied electronically with A3 sized hard copies.
2 Construction 

2.1 Form of Separation 
The distribution board shall be Form 1 and all conductors on the line side of the switchboard short circuit protection device (SCPD) shall be fully insulated.  The line side of the SCPD shall be protected by insulating shields.

Connections from busbars to sub-circuit protective devices shall be fully insulated including the line side of the sub-circuit protective devices.

In respect of clauses 7.4.6.2 and 7.4.6.3 of AS/NZS 3439.1 the design of the distribution board shall be such that connection and disconnection of outgoing cables may be performed in relative safety by competent authorised persons, and consequently the distribution board shall incorporate protective measures as outlined in clause 7.4.6.3 of AS/NZS 3439.1.

2.2 Type of Enclosure 
The distribution board shall be of the floor mounted cubicle type in accordance with AS3439.1 Clause 2.3.3.1 or shall be of the wall mounted box type in accordance with AS3439.1 Clause 2.3.3.4 as specified in the Annexure.

If the distribution board has been specified to be of the outdoor type, the distribution board cubicle shall be constructed of 3mm marine grade aluminium.

2.3 Outdoor Cubicles
If the distribution board has been specified in the Annexure as an outdoor board, it shall be enclosed in a cubicle of the Water Corporation standard design without any alterations.  The distribution board shall be manufactured of 3mm thick marine grade aluminium sheet.

The distribution board shall include no horizontal partitions.

No penetrations of the outside surfaces of such cubicles, other than those shown on the Water Corporation standard drawings, shall be permitted.

Outdoor cubicles shall be separated by the Water Corporation standard connecting ducts.

The mounting of electrical equipment in main circuit cubicles shall be arranged so that the internal equipment panel is as close to the front door as it practical and not less than 400mm from the rear door.
3 Motor Starters 

3.1 Auto-Transformer Starter Voltage Tapping 
Auto-transformer starters shall be rated on the basis of the use of the 65% voltage tapping. 
3.2 Starting Time for Auto-transformer Starters

Auto-transformer starters shall be rated on the basis of a starting time for each individual start of 3 seconds.

3.3 Electronic Soft Starters
Electronic soft starters shall be rated on the basis of a starting voltage ramp drawing a maximum current of 4 times the rated full current of the associated motor.

Electronic soft starters shall be connected to bypass contactors.
3.4 Starting Time for Electronic Soft Starters
Electronic soft starters shall be rated on the basis of a starting time for each individual start of 15 seconds.

3.5 Duty
Auto-transformer starters shall have a rated duty as specified in the Annexure of:

Uninterrupted duty (maximum three operating cycles per day),
Intermittent duty at five operating cycles per hour.

3.6 Running Time 
Switchboards containing auto-transformer starters specified in the Annexure for intermittent duty shall be rated on the basis of motor running time and the motor shut down time being equal in each operating cycle.
4 Watts Loss in Outdoor Distribution Board Cubicles 

When operating at distribution board rated full load, the average power loss within a one hour period within any one cubicle of an outdoor distribution board shall not exceed 140 watts.
5 Maximum Temperature Rise 

When operating at distribution board rated full load, the maximum temperature rise within the distribution board enclosure shall not exceed 15oC above outside ambient temperature.
6 Equipment Temperature Derating 

All equipment in indoor distribution boards shall be derated for operation in an ambient temperature of 60oC within the distribution board enclosure.

All equipment in outdoor distribution boards shall be derated for operation in an ambient temperature of 70oC within the distribution board enclosure, with the exception that electronic soft starters having a maximum ambient temperature rating of 60oC shall be permitted provided that:-

(a) the electronic soft starter is being used in the uninterrupted duty mode,

(b) the electronic soft starter is provided with over temperature protection, and

(c) the temperature rise in the associated distribution board enclosure due to other circuits in the enclosures is less than 5oC.
7 Rated Diversity Factor 

The distribution board shall have a rated diversity factor of 1.0.
8 Degree of Protection 

If the distribution board has been specified to be of the indoor type, it shall have a degree of protection rating of IP53 for all compartments. 
The installation arrangement for the indoor distribution boards will be such as to minimise the possibility of water falling or impinging onto the distribution board. 
If the distribution board is floor mounted it shall be mounted on a fabricated plinth so that water splashed onto the floor can not enter the distribution board proper. 
If the distribution board has been specified to be of the outdoor type, it shall have a degree of protection rating of IP56 for all compartments.
9 Rated Maximum Operating Voltage 

The distribution board rated maximum continuous operating voltage shall be 440 volts or 110% of the nominal operating voltage shown on the Drawings, whichever is the greater.
10 Rated Insulation Voltage 

The distribution board rated insulation voltage on accordance with AS3439.1 shall be 440 volts or the highest phase to phase rated maximum operating voltage of equipment mounted in the distribution board, whichever is the greater.
11 Creepage Distances 

The distribution board shall be rated for operating in a micro-environment with an atmospheric pollution level to degree 4 in accordance with AS3439.1.

Creepage distances across insulator surfaces between bare air-insulated conductors shall be not less than the value shown in Table 16 of AS3439.1.  Except for busbars running in fully enclosed arcing fault tested busbar chambers, bare conductors running vertically through horizontal insulation panels shall be shrouded for not less than 20mm above the horizontal insulation panel.
12 Rated Impulse Withstand Voltage 

The distribution board shall have a withstand voltage rating of 6kV.
13 Short Circuit Protection

13.1 Incoming Fault Level
The distribution board shall be rated for connection to a supply with a prospective fault level of ≤ 40 kA.

13.2 Distribution Board Short Circuit Protection Device
(a) The distribution board shall be fitted with a distribution board main circuit breaker as an internal short circuit protective device.

(b) The distribution board main circuit breaker shall have the following characteristics:

(i) short circuit rating = ≥ 40 kA

(ii) thermal overcurrent release setting = ≤ 200 amps as specified in the Annexure

(iii) magnetic overcurrent release setting = as specified in the Annexure

(iv) peak current let through at 40 kA = ≤ 22 kA

(v) I2t energy let through at 40 kA prospective = ≤ 1.8*106 amp2 sec

(c)
The distribution board main circuit breaker shall be matched with any sub-circuit miniature circuit breakers, as detailed in para 13.4 hereunder

13.3 Semiconductor Short Circuit Protection 
Short circuit protective devices protecting final sub-circuits to variable speed controllers shall be semi-conductor protection fuses in accordance with AS 60269.4.

13.4 Lighting and General Purpose Power Circuits 
(a) Lighting and general purpose power final sub-circuits shall be protected by miniature circuit breakers which incorporate both over current and residual current detections protection functions.
(b) Such miniature circuit breakers shall be of the same manufacture as the distribution board main circuit breaker.

(c) Evidence shall be provided that the combination has been tested by the circuit breaker manufacturer to verify that the combination has the capacity to interrupt a short circuit fault current at a prospective fault current level of ≥ 40 kA at the output terminals of the miniature circuit breaker without damage to the latter.

(d) Also, evidence shall be provided that, in the above test circumstances, the pair provided cascaded discrimination, i.e. after the fault current had been interrupted the relevant miniature circuit breaker was left open and the upstream circuit breaker had reclosed.

13.5 Motor Control Gear Circuits
(a) Motor overload protection shall be provided by thermal overload relays in conjunction motor control contactors.

(b) Miniature circuit breakers may be used to provide short circuit protection for motor control gear provided that the requirements specified clauses 13.4(b) to 13.4(d) inclusive above are satisfied.  Otherwise circuit breakers providing short circuit protection for motor circuits shall have a fault current rating of ≥ 40 kA. 
13.6 Protection Discrimination
Total protection discrimination shall be provided between the distribution board main circuit breaker and all distribution board sub-circuits.
14 Water Corporation Standards

The Water Corporation has standard circuit designs for DOL and auto-transformer starter modules as shown on standard drawings FS01-6 and FS01-7 series.

If practical the distribution board shall incorporate the above standards designs including the associated equipment specifications, wire numbering and terminal numbering.
15 Type Tested Design Requirements

15.1 Enclosure IP Rating Type Tests
All enclosures shall be independently type tested to verify the degree of protection in accordance with IEC 60529.

15.2 AS/NZS 3439.1 Type Tests
(a) The distribution board design shall be type tested in accordance with the tested listed in AS/NZS 3439.1 Table 7 with the following exceptions:

(i) Short circuit withstand tests shall not be required if the distribution main circuit breaker will limit the peak short circuit current to ≤ 17 kA.

(ii) Temperature rise type tests shall not be required if the Contractor provides the Supervising Engineer with calculations in accordance with AS4388 which demonstrate that the distribution board full load temperature rise will be within the limits specified in this Specification.

(b) Arcing fault type tests shall not be required.
16 Routine Tests 

(a) The Contractor shall subject the switchboard to routine testing in accordance with clauses 8.3.1, 8.3.3 and 8.3.4 of AS.NZS 3439.1 and shall provide appropriate test certificates detailing the test results obtained.

(b) The cost of all testing shall be o the Contractor’s account.

(c) All routine testing shall be carried out in the presence of, and to the satisfaction of, the Supervising Engineer or his authorised representative.

Annexure to Specification

for

L.V. Distribution Board ≤ 200 amps
Project: 


Site: 


Distribution board location (indoors or outdoors): 


Type of Mounting (wall or floor mounted): 

Access (front and rear access, or front access only): 


Nominal Operating Voltage: 
 volts
Nominal Operating Frequency: 
Hz
Distribution Board Nominal Rated Current (In): 

amps
Main Circuit Breaker Thermal Overload Setting (times In): 


Main Circuit Breaker Magnetic Overload Trip Setting (times In): 


Motor Starter(s) Duty (continuous or intermittent): 


Single Line Diagram, detailing all main circuit equipment and type, ratings and
arrangement thereof, shown on drawing(s) numbers: 
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