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ELECTRICAL INSTALLATION - INDIA
Copyright & Licence

© Quasar Management Services Pty Ltd. All rights are reserved. Permission is given for Architects, Engineers and Builders to use this material in the preparation of single application designs, specification and contracts only. Use of this material for any other commercial purpose is prohibited without the written permission of the publisher. Please Contact us for extended licence.

Use of the Specification and Drawings

This sample specification and the associated drawings are prepared in electronic format, with the express intention that designers will edit them to suit the particular requirements of specific construction projects. The design, construction and costing of structures must be carried out by qualified and experienced architects, engineers and builders. The authors, publishers and distributors of this specification and the associated drawings do not accept any responsibility for incorrect, inappropriate or incomplete use of this information. 

This sample specification and the associated drawings are prepared in the context of the national Building Regulations. Architects, engineers and builders should make themselves aware of any recent changes to these documents, to any Standards referred to therein or to local variations or requirements.  The authors, publishers and distributors of this specification and the associated drawings do not accept any responsibility for failure to do so.

This sample specification and the associated drawings include product information provided by particular suppliers. Architects, engineers and builders should satisfy themselves that information on specific products is correct, by contacting the particular suppliers. The authors, publishers and distributors of this specification and the associated drawings do not accept any responsibility for incorrect information provided by product suppliers. 

Basis of the Specification and Drawings

In the preparation of these specifications and drawings, the following convention has been adopted.

· All building design and construction must comply with the relevant Building Regulations and any relevant Standards referred to therein. 

· If the construction is not covered by the Building Regulations, then it shall comply with any appropriate Standard.

· If the construction is not covered by either Building Regulations or Standards, construction should comply with a balanced combination of current practice, engineering principles and supplier’s information.

Using this Specification

To prepare a working specification for a particular contract, delete this front page and edit the following pages in accordance with the convention below. “Copy and paste” this draft specification into the Project Specification for the particular project, and edit accordingly.

The most common generic specifications are show towards the beginning of this document, with more specialised specifications towards the end. Use the “cut and paste” and/or “delete” options to move or remove particular blocks of text. 

	Background

	White
	General specification

	Light yellow
	Materials specification

	Light green
	Sustainability specification

	Text Highlighting

	Nil
	Generic specification that may not need to be edited

	Yellow
	Specification that should be edited (or deleted)

	Grey
	Useful information that may be deleted


	General Sustainability Requirements

When a product or system is claimed to be “Sustainable”, the Supplier shall make available a Sustainability Statement that clearly indicates how its use will lead to one or more of the following:

· Reduction green-house gas generation, which causes global warming; or

· Reduction in the use of non-renewable resources upon which our society depends; or

· Reduction in land, water or air pollution or degradation, which alienate the use of these resources.


SPECIFICATION - ELECTRICAL INSTALLATION
Scope

This section addresses issues relating to the specification and detailing of electrical wiring and fittings. The following should be considered a guide only.

Building Regulations and Standards

All materials and construction shall comply with the most recent version of:

· the relevant parts of the Building Regulations;  

· the Standards referred to therein; 

· other Standards nominated in this specification; and

· other relevant Regulations.

Relevant Standards
Sustainability and Energy Efficiency

Where possible, products that meet Sustainability specifications should be used, including energy efficient lighting and appliances.
Commencement

Work shall commence as soon as practical after, but not before,

(a) the Builder has issued:

· a written order

· the relevant contract drawings, specifications and schedule of work

· written approval of any details provided by the Contractor

(b) the earthworks have reached a stage to enable underground cables to be roughed in, or

(c) the building frames have been constructed, sufficient for the wiring to be run.

Approvals

The Contractor shall obtain all relevant approvals and provide to the Builder the appropriate certificates.

Supply Authority Rules

The installation must be undertaken in accordance with the Supply Authority’s requirements as well as the relevant Australian Standards and codes.

Rating of Circuits

The rating of the service mains and the final sub circuits should allow for growth of at least 25% of requirements.

Capacity of Switchboard 

The switchboard shall include 25% extra capacity to allow for future circuits including provision in service mains for additional capacity and space on switchboards.

Existing Services

The Contractor shall disconnect, terminate and remove any obsolete services. If required to divert existing services, at least three day’s notice shall be given to the Builder.

Installation

All electrical equipment, wiring and, switches and components shall be installed in accordance with IS 732 and SP 30, the requirements of the Supply Authority and the manufacturer’s recommendations.

The work shall include the supply and installation of all accessories, appliances and equipment necessary for the correct and complete installation and operation of the service, including lamps and tubes.

Accessories shall be fixed squarely to building surfaces with fixings having matching or chromium plated heads or covers as appropriate.

All cutting and chasing required for the installation shall be included in the contract. Chases in the building fabric may only be cut in positions and to depth approved by the Structural Engineer. If required, chases shall be cut using a mechanical saw and masonry anchors shall be used for fixing heavy equipment. All penetrations shall be sealed and protected, keeping conduits and conductors clear of pipes and other wiring systems. DPCs, flashings and termite protection shall not be penetrated. Penetrations of the building cladding shall be made in a manner which prevents the penetration of moisture.

If power is not available to the site, a temporary switchboard, meters and pole shall be provided (for a period of ……).
Wiring shall be run using the looping principle as per IS 732 and SP 30 Appendix B. Separate earth wires shall be run for each circuit. Light and power circuits shall be protected by miniature circuit breakers or where recommended, fast acting fuses.

Circuits shall be wired so as the loads in normal use are distributed across circuits (eg not all power points in kitchen on one circuit).

Calculation of the maximum demand shall be in accordance with IS 732 and SP 30 

All wiring shall be concealed where practicable. If wiring cannot be concealed, the Contractor shall notify the Builder before proceeding.

Appliances shall be positioned for optimum efficiency and appearance, and shall be approved by the Builder before installation. 

Unless required to match existing work or specified otherwise, switches shall be mounted on the lock side of doors at a height from floor to centre of switch of 1150 mm.

GPOs and switches shall not be mounted across junctions of different finishes. Unless required to match existing work or specified otherwise, GPOs shall be mounted at a height from the floor or bench top to the centre of the GPO of 150 mm.

Double outlet GPOs shall be installed where practical, to discourage the use of adaptors. 

When required, conduits and block cabling for telephone, television, communications and security services shall be supplied and installed.
Connections

All electrical installations shall be connected to the mains in accordance with the requirements of Supply Authority.

Materials

All materials shall comply with the requirements of IS 732 and SP 30, and the relevant standards referred to in Appendix A. 

PC items shall be as listed in the schedule or on the drawings.

Unless specified otherwise, the following shall apply:

	Service Mains

	Service Mains shall run from the service entry to the switch board.


	Switch Box 

	Switch box shall comprise an externally mounted weatherproof galvanised steel box, approximately 600 mm x 600 mm x 250 mm with vertically hinged door and mounting board for switches and meters (location as indicated on drawings).


	Switchboard

	The switchboard shall provide for at least the following: 

· Main switch -  earth leakage (residual current device)

· Safety switch 

· Circuit breakers for power 

· Circuit breakers for light 

· Circuit breaker for stove 

· Circuit breaker for air conditioning 

· Hot water main/off peak switch

· Meters ##

And shall be mounted shall not be located within 1.2 m of the ground, floor or platform, as per AS/NZS 3000.


	Wiring

	Wiring shall consist of PVC insulated copper multi-strand cables, of sizes complying with IS 732 and SP 30.


	Internal Light Switches

	Internal light switches shall be 10 amp, white wall mounted in pressed steel wall boxes with reinforced moulded plastic flush plates, single or multi-gang as appropriate.


	External Light Switches

	External switches to be weatherproof.


	General Purpose Outlets

	General purpose outlets (GPOs) shall be flush pattern matching light switches, comprising a switch and three pin plug socket. Double GPOs shall be similar with a common flush plate.


	Compact Fluorescent Lamps (CFL)

	Compact fluorescent lamps shall be 17 watt soft white type unless otherwise specified 


	Incandescent Lamps

	Incandescent lamps shall be baton mounted 75 watt soft white type unless otherwise specified. 


	Fluorescent Tubes 

	Fluorescent tubes shall be soft white unless otherwise specified.


	Smoke Alarms

	Smoke alarms shall comply with the Building Regulations and relevant standards (IS 732 and SP 30) and shall be wired into the electrical service.


	Earthing

	Earthing shall be provided by an approved method and in accordance with IS 732 and SP 30,  using an earthing stake driven firmly into the ground at an appropriate location.


	Under Floor Heating Systems

	Under floor heating systems shall be installed in accordance with IS 732 and SP 30 . 


	Ceiling Heating Systems

	Ceiling heating systems shall be installed in accordance with IS 732 and SP 30.
· System shall be designed to be installed on top of plasterboard in the ceiling cavity. Shall be of a width to suit the joist or bearer spacing

· Power output shall be in accordance with the design engineers requirements


	Heated Towel Rails

	Heated towel rails shall be installed according to IS 732 and SP 30


	Mirror Heating Mats

	Mirror heating pads shall be installed according to IS 732 and SP 30


Problems and Solutions

Roughing-In and Provision for Services

Chasing of brickwork to provide for electrical and plumbing services can severely weaken the structure. These services should be carefully planned in advance and roughed in to minimise chases. Where practical, restrict them to framed walls.

Dual Occupancy and Multiple Occupancy Units

Where separate title is required for more than one unit, ensure that the electrical and other services are run separately to each unit, considering the need for access for metering purposes and the need for security from tampering.

Energy Efficient Homes

The increasing interest in energy efficient homes requires special consideration. Building Regulations and Standards in this area are emerging, although it is unlikely in the immediate future that such provision will be a normal part of a house construction. Considerations include provision for solar power and cogeneration.

Telecommunications Requirements

For the purpose of this section telecommunications is taken to mean any signal cables including telephone, data, security (including CCTV) and entertainment systems including television (either by master antenna (MATV) broadband cable or by satellite).

There is an increase in the use of devices that communicate electronically (including computers and networked peripherals) around the home. This requires consideration of the permanent wiring requirements during construction. The likelihood that there will be an increase in the networking of domestic devices including television/video and audio systems, recording devices, security systems and even domestic appliances could require significant additional cabling. Wireless and powerline systems may be suitable alternatives where cabling is more expensive however for a new construction wired networks are the preferred solution.

A major challenge is that there are a number of cabling standards and others are likely to emerge. Furthermore, powerline communications systems are becoming available using the domestic electrical wiring to distribute broadband data. There remain question marks about this technology as to whether it might result in unacceptable interference.

Wireless systems (Wireless LAN or WLAN) are also becoming more readily available, although users should be aware of frequency sharing issues, bandwidth limitations and network security issues.

Cabling options include twisted copper pairs (eg Cat 5 or Cat 6 cable), coaxial cable systems and optical fibre

Considerations include television and master antenna TV systems, satellite antenna, cabling requirements to the roof, equipment location for wireless or wired hub. A wireless hub location should be selected for good propagation around the premises and isolation from other users (other properties).

Communications Equipment Space 

The purpose is to allow the interconnection of cables to outlets around the multi unit dwelling or house (including telephone and broadband cable) at which electronic hub equipment can be added if and when required. A multi unit dwelling may have a (secured) common equipment location where all cables that enter the premises terminate and are reticulated to a sub equipment location in each unit. Considerations include:

· Cupboard shelf 

· Ventilation

· Power (also required for access for power line communications (PLC): should be cabled to optimise as the hub location for PLC)

· Cable pathway (eg 25mm conduit into cabling space (eg ceiling or under floor)

· Includes access for telephone cabling and broadband cable

· Provision for lightning protection (arrestors on external lines and at power points).

Telecommunications Cable Types 

As far as possible standardise on one cable type (for telephone and data) and terminations where it can meet current and future requirements.

Telephone Cabling

The use of cordless handsets increases in popularity and, whilst this could avoid the need for extensive cabling, provision of at least one point where a fixed telephone can be installed is important as cordless telephones are unsuitable (without a no break power supply in the base station unit) when the mains power fails. This is an important factor to consider in regard to “life line” (eg emergency) calls and is relevant to consideration of telephone systems which are supported from a computer network.

Suggested locations for cable points include a wall mount in the kitchen or table mount locations in the living room and master bedroom. A point in the study is advisable for a computer modem, which may utilise the data cabling. Typically run the same (high performance) cable type as used for data to standardise on cable type.

Data Cabling

Where data cabling required (assume wider cabling may be supported by wireless LAN or power line communications. Typically run the same (high performance type) and separate cable as used for telephone. Allow a minimum of one point in the study; it may be advisable to extend the coverage to other rooms.

Other Cabling Considerations

The designer should consider:

· Video Cabling

· Security Cabling

· Provision for cable pathways for future cabling

· Access from cabling termination point to other locations in residence

· Access for new street cabling

· Access to Residence

· Pressure to put street cable underground.

Ideally the designer should provide for underground conduit between street and house entry. It may not be practical to excavate later, due to the risk of damage to existing service. Conduit can become blocked with sediment rendering it unusable or requiring cleaning. Consider the cable pathway required between underground (or aboveground including broadband cable) cable entry and in house equipment hub.
Inspections and Tests

The Contractor shall supply all required equipment and materials and perform all relevant tests required by the Supply Authority. The following inspections and tests shall be performed.

	PRIVATE Item or Product 
	Inspection Required
	Accept Criteria
	Hold

Witness

	Drawings & Specifications
	Inspect controlled documents 
	Controlled copy of latest issue  on site
	Hold

	Mains connection


	View application
	Copy in file
	Witness

	Holes, chases, trenches


	Visual
	Complete
	Witness

	Support for fittings


	Visual
	Support available
	Witness

	Electrical cables


	Visual 
	Required position
	Witness

	Switchboard


	Visual
	Correctly installed
	Hold

	Meters


	Visual
	Correctly installed
	Hold

	Connect all circuits


	Visual
	Connected
	Hold

	Current leakage


	Megger test
	IS 732 and SP 30
	Hold

	Electrical supply


	Visual
	Connected
	Hold

	Polarity of all power outlets


	Polarity test
	IS 732 and SP 30
	Hold

	Outlets lights appliances


	Operate each
	Must operate
	Hold

	Notify Supply Authority


	View notification
	Copy in file
	Witness

	Notes

All tolerances shall be as shown, except where overridden by IS 732 and SP 30 as appropriate..
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