TECHNICAL SPECIFICATIONS AND INSTALLATION
DETAILS FOR PROFESSIONAL ARCHITECTS

Indian Switches, Socket-Outlets & Electrical Accessories
Introduction

Electrical accessories are among the most frequently interacted-with components of a
building. Although relatively small in physical size, switches, socket-outlets, regulators,
USB charging outlets, data outlets, telephone outlets, appliance controls and associated
mounting systems have a direct impact on electrical safety, architectural aesthetics,
ergonomics, functionality, maintenance and the perceived quality of an interior space.

For an architect, specifying an electrical accessory is therefore not simply a matter of
selecting a colour or design. A professional specification must consider the complete
system comprising:

Electrical design > circuit loading 2> wiring > protective devices > mounting boxes -
accessories 2 earthing » environmental conditions > user ergonomics > coordination
with interiors > testing & commissioning.

In India, electrical installation design and execution should be coordinated with applicable
Indian Standards, the National Building Code, CEA safety regulations, local authority
requirements and the latest applicable manufacturer instructions. IS 732:2019 specifically
establishes requirements for the design, selection, erection and verification of electrical
installations in buildings.

The purpose of this assignment is to provide architects with a comprehensive
understanding of the technical specification and installation of modular switches and
electrical accessories in residential, commercial, hospitality and institutional buildings.
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TECHNICAL SPECIFICATION OF SWITCHES AND
ELECTRICAL ACCESSORIES

1.1 Understanding the Modular Electrical Accessory System

A modern modular electrical installation normally consists of several coordinated
components:



Modular switch
Socket-outlet

Fan regulator

Bell push

Indicator

USB charging outlet
USB-C charging outlet
TV outlet
Telephone/data outlet
. HDMI/multimedia outlet
. Blank module
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. Key-card or hotel control modules
.Dimmers
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. Motor controls
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.Smart-home control modules
.Mounting grid/frame

. Modular mounting box

. Front plate/cover plate
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. Connecting wires
. Earthing connection

N
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21. Protective devices upstream of the circuit

The architect should regard these elements as a single coordinated system, rather than
independent products.

1.2 Applicable Indian Standards
The following standards are particularly important when preparing electrical specifications.

Component/ Installation Relevant Indian Standard / Regulation

Domestic switches IS 3854:2023

Plug & socket outlets IS 1293:2019

Electrical wiring IS 732:2019

installations

PVC insulated cables IS 694:2010

Earthing IS 3043:2018

Conduit systems Relevant IS 9537 series
Building electrical NBC 2016, Part 8, Section 2

services



Component/ Installation Relevant Indian Standard / Regulation

Electrical safety CEA Measures relating to Safety and Electric Supply
Regulations, 2023

National electrical National Electrical Code of India (NEC 2023)

practices

IS 3854:2023 is the current third revision covering switches for domestic and similar
purposes; BIS records the standard as applicable to switches and notes its mandatory
certification framework.

For socket outlets, IS 1293:2019 covers plugs and socket-outlets for household and similar
purposes up to 250 V and up to 16 A within its specified scope.

1.3 Switch Specification

A professional architectural specification should not simply state:
“Provide good-quality modular switches.”

Instead, it should define the technical requirements.

Recommended specification parameters

The specification should identify:

e Rated voltage

e Rated current

e Number of poles

e Type of operation

e Applicable IS standard

e BIS certification where applicable
e Insulation characteristics

e Mechanical endurance

e Electricalendurance

e Terminal construction

e Material of carrying components
e Temperature-rise characteristics
e Flame resistance

e Resistance to abnormal heat/fire
e Protection against electric shock
e Compatibility with mounting frame



e Compatibility with modular plate
e Manufacturer’s installation requirements

The current BIS standard for domestic switches is IS 3854:2023.

1.4 Socket-Outlets

Socket-outlets require greater attention than ordinary switches because they constitute a
direct user interface with the electrical supply.

Architects should specify:

e Rated voltage

e Rated current

e Socket configuration

e Number of poles

e Earth contact

e Shutter arrangement where applicable

e Child-safety requirements where specified
e Terminal accessibility

e Mounting arrangement

e Compatibility with plugs

e Mechanical strength

e Heatresistance

e Material properties

e Appropriate IP rating for environmental conditions

IS 1293:2019 is the principal Indian standard for household and similar plug/socket-outlets
within its scope.

1.5 Modular Construction

The principal advantage of a modular system is that multiple electrical functions can be
integrated into a common architectural plate.

For example:

8-module arrangement

Module Function




Module Function

6 A switch

6 A switch
Fan regulator
Indicator
6/16 A socket
USB charging
Data outlet
Spare/blank
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The exact arrangement should be determined according to the electrical load schedule,
furniture plan and user requirements.

1.6 Material Specification

For premium architectural installations, the specification should consider the material
usedin:

Switch mechanism

Typically engineered polymer components with appropriate electrical and thermal
characteristics.

Face plate
Depending on product category:

e Polycarbonate
e ABS or engineering polymer

e Acrylic
e Glass
e Metal

e Wood-finish composite
e Stone-finish composite
e Other decorative materials

The visible material should not be specified solely for appearance. It must remain
compatible with the electrical accessory’s thermal, mechanical and installation
requirements.




1.7 Terminal Construction

Terminal quality is an important but often overlooked factor.
A professional specification should consider:

e Secure conductor retention

e Appropriate terminal capacity

e Resistance to loosening

e Adequate contact pressure

e Compatibility with specified conductor sizes
e Prevention of exposed live parts

e Properinsulation around live terminals

Poor termination can resultin:

High contact resistance - local heating > insulation deterioration > arcing > potential
fire hazard.

Therefore, an architect should never evaluate an electrical accessory exclusively by its
visible finish.

1.8 Switches vs. Electronic Controls

Modern buildings increasingly use:

e Dimmers

e Touch controls

e Sensors

e Smart switches

e Wi-Fi switches

e Bluetooth controls

e Scene controllers

e Motorized curtain controls
e HVAC controls

e USB charging modules

These products require additional coordination.

For example, an electronic dimmer may have compatibility limitations with particular LED
drivers. Therefore, the architect should ensure coordination between:



Switch > dimmer > LED driver » luminaire 2 control system.

PART I

ARCHITECTURAL DESIGN, COORDINATION AND
INSTALLATION

2.1 Electrical Accessories as an Architectural Element

Electrical accessories should be incorporated into the architectural design at the initial
planning stage.

They should be coordinated with:

e Furniture

e Doors

e Windows

e Wall panelling

e Wardrobes

e Kitchen cabinetry
e Bedside tables

e TV units

e Workstations

e False ceilings

e Lighting

e HVAC controls

e Plumbing fixtures
e Interior finishes

Late-stage electrical planning frequently results in visually inconsistent switchboards and
poorly positioned sockets.

2.2 Switchboard Location

Switchboards should be located so that they are:

e Easily accessible



e Clearlyvisible

e Convenient forintended users

e Free from obstruction

e Coordinated with furniture

e Away from direct water exposure
e Properly supported

e Accessible for maintenance

A switchboard should not be placed behind:

e Wardrobes

e Fixed furniture

e Large appliances

e Curtains

e Doors when the door obstructs operation

unless specifically designed for such an arrangement.

2.3 Ergonomic Positioning

There is no single universal “architectural height” that should blindly be applied to every
electrical accessory.

The final mounting height should be determined by:

building type + furniture + user profile + accessibility requirements + equipment +
applicable project specifications.

Typical Indian architectural practice may use approximate zones such as:

Application Typical design consideration

General Around 1050-1200 mm above finished floor, subject to project
switchboard requirements

Bedside controls Coordinated with mattress/bedside table

Kitchen counter Coordinated with counter and backsplash

sockets

TV/data outlets Determined by TV mounting height

Workstation outlets  Coordinated with desk system
Washing machine Located for appliance access

Refrigerator Located according to appliance geometry



Application Typical design consideration

Floor outlet Only where specifically required and suitably protected

Accessible Designed according to applicable accessibility provisions
installations

These are design coordination guidelines, not universal statutory heights.

2.4 Accessibility Considerations

Electrical accessories should be designed with accessibility in mind.
The architect should consider:

e Reachrange

e C(Clearfloor space

e FEase of operation

e Visualidentification

e Tactile identification where appropriate
e Avoidance of excessive operating force
e Location of emergency controls

e Accessibility of critical switches

NBC 2016 incorporates accessibility considerations for persons with disabilities and
elderly users.

2.5 Mounting Boxes

The mounting box is the hidden structural component of a modular accessory system.

It should be:

e Correctly sized

e Properly aligned

¢ Rigidly fixed

e Flush with the intended finished surface

e Adequately deep for the accessory and wiring

e Free from sharp edges that can damage conductors
e Properly coordinated with wall finishes



Critical architectural principle

The box should be installed with reference to the FINAL finished wall surface, not
merely the brick/plaster surface.

For example:

Structural wall
N

Plaster
N

Putty
N

Paint / wallpaper / stone / panel
N

Final switch plate plane

The electrical box and mounting system must be coordinated accordingly.

2.6 Wall Finish Coordination

Different finishes require different installation strategies.

Painted wall

Switch plate should be flush and accurately aligned with the finished wall.
Stone

Cut-outs should be accurately dimensioned and coordinated before fabrication.
Wood panelling

A secondary mounting arrangement may be required.

Glass

Special mounting systems and precise cut-outs may be required.
Marble/granite

Avoid excessive unsupported loading on the finish material.

Decorative wall panels

Electrical accessories should be integrated into the panel module wherever possible.



2.7 Horizontal and Vertical Alignment

Premium architectural projects should establish a consistent datum.
For example:

All bedroom switchboards » same datum
All corridor switchboards @ same datum
All socket centres > coordinated grid

Misaligned switch plates can significantly reduce the perceived quality of an otherwise
expensive interior.

2.8 Electrical Circuit Coordination

An architect should understand the relationship between the accessory and the circuit.
A simplified circuit architecture is:
Distribution Board

v

MCB/RCBO/RCD as applicable
v

Circuit Wiring

v

Mounting Box

v

Switch / Socket

v

Load

The electrical engineer should determine conductor sizes and protective-device ratings
based on:

e Design current



e Installation method

e Ambient temperature
e Voltage drop

e Grouping

e Fault conditions

e Load characteristics

e Applicable standards

Cable sizing must therefore never be based solely on a generic “1.5 sq.mm for lights / 2.5
sg.mm for sockets” rule without design verification.

IS 732:2019 specifically addresses the design, selection, erection and verification of
electrical installations.

2.9 Separation of Circuits

Professional installations normally distinguish between different functional loads, such as:
Lighting circuits
For:

e Ceiling lights
e Walllights
e Decorative lights

Socket circuits
For:

e General-purpose outlets
e Small appliances

Dedicated circuits
For higher-load equipment such as:

e Air conditioners

e Water heaters

e Ovens

e Induction appliances
e Washing machines

e Dishwashers



e Pumps
e Other major loads

The electrical consultant should establish the final circuit schedule.

2.10 Wet Areas

Wet locations require special attention.
Examples:

e Bathrooms

e Utility areas

e Kitchens

e Balconies

e Swimming-pool environments
e Qutdoor areas

The architect should consider:

e Location relative to water sources

e Appropriate IP rating

e Protection against direct water exposure

e RCD/RCCB/RCBO protection as applicable
e Proper earthing

e Suitable enclosures

e Separation from plumbing

e Moisture-resistant installation methods

A decorative switch designed for a dry bedroom should never automatically be assumed
suitable for a wet or outdoor location.




PART Il

PROFESSIONAL INSTALLATION PROCEDURE AND
QUALITY CONTROL

3.1 Installation Sequence

A high-quality electrical accessory installation should generally follow a controlled
sequence.

Stage 1 - Design
Prepare:

e Electrical layouts

e Furniture plans

e Ceiling plans

e Equipment schedules
e Loadschedules

e Switchboard schedules
e Socketschedules

Stage 2 — Coordination
Coordinate electrical points with:

e Architectural drawings
e Interior drawings

e HVAC

e Plumbing

e Fire services

e ELV

e Structural elements

e Furniture

Stage 3 — Marking
Mark:

e Centreline



e Height

e Horizontal datum
e Vertical datum

e Boxsize

e Conduitroute

All dimensions should be referenced to finished architectural surfaces.

Stage 4 - Conduit and Box Installation
Install conduits and boxes before final plaster/finishing.
Check:

e Alignment

o Level
e Depth
e Fixing

e Conduit continuity
e Conduit capacity
e Pulling accessibility

Stage 5 - Wiring
Pull approved cables after ensuring that conduits are free from obstruction.

Cables should be:

e Correctly identified

e Properly sized

e Free from damage

e Properly terminated

e Routed without unnecessary stress

IS 694:2010 covers PVC insulated unsheathed and sheathed cables/cords within its
specified scope and is subject to mandatory certification.




3.2 Colour Identification

The project specification should establish conductor identification in accordance with the
applicable wiring standard and project requirements.

Typical modern practice distinguishes:

e Phase/live
e Neutral
e Protective earth

The exact colour scheme should be verified against the applicable edition of the wiring
standard rather than relying on informal site practices.

3.3 Earthing

Earthing is one of the most important aspects of electrical safety.
Every applicable exposed conductive part should have the required protective connection.

The objective is to provide a low-impedance path for fault current so that protective
devices can operate appropriately.

The system should be designed around:

Equipment 2 Protective conductor » Earthing/bonding system - Source - Protective-
device operation

IS 3043 is the principal Indian code of practice for earthing; a revised version was also
under BIS circulation during 2025, so project teams should verify the latest applicable
edition before issuing construction specifications.

3.4 Installation of Modular Switches

The recommended professional sequence is:

Isolate the electrical circuit.

Verify absence of voltage.

Inspect the mounting box.

Confirm correct accessory configuration.
Check conductor identification.

2B o

Prepare conductors without excessive stripping.



7. Terminate conductors securely.

8. Connect protective earth where applicable.
9. Install the modular mechanism.

10. Install the mounting frame.

11. Check alighment.

12. Install the decorative plate.

13. Check mechanical operation.

14. Perform electrical testing.

15. Record test results.

3.5 Torque and Termination

One of the most underestimated installation factors is terminal tightening.
Over-tightening can damage terminals or conductors.
Under-tightening can create high contact resistance.

Therefore, where the manufacturer specifies terminal torque, the installer should use the
manufacturer’s specified torque and appropriate tools.

For premium projects, torque-controlled installation is a strong quality-control measure.

3.6 Avoiding Common Installation Defects

Defect 1 — Loose terminal

Potential result:

Heating > carbonisation > arcing = fire risk
Defect 2 - Exposed copper

Potential result:

Shock hazard / short circuit

Defect 3 — Overcrowded box

Potential result:

Mechanical stress > poor termination > heat accumulation



Defect 4 — Misaligned box

Potential result:

Uneven plate / poor architectural finish

Defect 5 - Incorrect socket location
Potential result:

Extension cords / adapters / overloaded circuits
Defect 6 — No earth connection

Potential result:

Severe electric-shock risk

Defect 7-Wrong accessory for environment
Potential result:

Moisture ingress / corrosion / electrical failure

3.7 Testing and Verification

Electrical installation should not be considered complete merely because all switches and
sockets are visually installed.

Testing should include, as applicable:

e Continuity of protective conductors
e Insulation resistance

e Polarity

e Earth continuity

e Earth-fault protection

e RCD/RCCB/RCBO operation

e Functional operation

e Circuitidentification

e Voltage verification

e Load testing where appropriate

IS 732:2019 specifically includes verification as part of the electrical installation process.



The CEA’s safety framework provides the regulatory foundation for electrical safety and
statutory inspection of electrical installations.

3.8 Handover Documentation

A professional architectural project should receive:

Electrical as-built drawings

Showing:
e Switches
e Sockets
e DBs
e Circuits

e Conduits
e Majorequipment
e Cableroutes

Circuit schedule
Including:

e Circuit number

e Load

e Protective device
e Cablesize

e Destination

Test certificates

Including applicable electrical test results.
Product documentation

Including:

e Product datasheets

e Installation manuals

e Warranty information

e Certification documentation




PART IV

ADVANCED ARCHITECTURAL SPECIFICATION,
PRODUCT SELECTION & FUTURE-READY DESIGN

4.1 How an Architect Should Select a Switch Range

A professional architect should evaluate an electrical accessory across five dimensions:

1. Safety

e Applicable IS standard

e BIS certification

e Electrical performance

e Thermal performance

e Mechanical strength

e Protection against electric shock

2. Function

e Currentrating

e Voltage rating

e Switching requirements
e Socket configuration

e Control compatibility

3. Architecture

e Plate dimensions
e Module configuration

e Finish
e Colour
e Profile

e Alignment
e Visual consistency

4. Installation
e Box compatibility
e Wiring space
e Mounting method
e Serviceability



e Replacement procedure

5. Lifecycle

e Durability

e Spare availability
e Warranty

e Cleaning

e Maintenance

e Future upgrades

4.2 Electrical Accessories and Interior Design

Electrical accessories should be selected as part of the interior palette.
For a luxury residence, for example, the architect may specify:

Wall finish: Natural stone

Switch plate: Premium metallic finish
Mechanism: Modular concealed mechanism
Lighting: Dimmable LED

Control: Scene-based smart control
Sockets: Matching finish

Data: Integrated RJ45

Charging: USB-C

AV: HDMI/data integration

The resultis a unified architectural language rather than a collection of unrelated electrical
products.

4.3 Hospitality Projects

Hotels require considerably more detailed electrical coordination.
A bedside arrangement may include:

e Master lighting control
e Reading-light control
e Bedside lamp socket
e USB charging

e USB-C charging



e Telephone/data

e DND/MUR controls
e Room service call
e HVAC control

e (Curtain control

e Scene control

Therefore, the architect should prepare a bedside electrical matrix before construction.

4.4 Residential Projects

A contemporary residential project should consider electrical requirements for:

Living room
e Generallighting
e Accentlighting

o TV

o Wi-Fi

e Data

o AV

e Charging

e Floorlamps

Bedroom

e Bedside controls
e Reading lights

o TV

e USB/USB-C

e Dressingtable
e AC

e Floor/standing lamps

Kitchen

e Refrigerator
e Oven

e Microwave
e Dishwasher
e Chimney



e Induction hob
e Small appliances
e Countertop sockets

Home office

e Laptop

e Monitor
e Printer

e Router

e Chargers
e UPS

e Data

e Tasklighting

This planning prevents the common problem of insufficient outlets after occupancy.

4.5 Smart-Home Integration

The modern architect should plan electrical accessories with future technology in mind.

Potential systems include:

o Wi-Fi

e Zigbhee

e Bluetooth
o KNX

e Matter-compatible systems
e Proprietary automation systems

However, smart-home specification must consider:

Network dependency + neutral requirements + load compatibility + gateway
requirements + manual override + cybersecurity + serviceability.

A smart switch that cannot operate reliably during network or controller failure is not
necessarily a superior architectural solution.




4.6 USB and USB-C Charging

USB charging modules should be treated as electrical/electronic equipment rather than
merely decorative accessories.

The specification should consider:

e Output power

e Charging protocol

e Number of ports

e Thermal performance

e Short-circuit protection

e Over-current protection

e Compatibility with modern devices
e Standby power

e Replaceability

For high-end projects, USB-C PD capability may be considered where appropriate.

4.7 IP Rating

The architect should understand the IP classification system.
For example:

IP44

The first digit relates to protection against solid objects; the second relates to water
ingress.

Higher IP ratings provide progressively greater protection according to the relevant
classification.

The required IP rating should therefore be selected based on the actual environment rather
than simply specifying the highest available rating.

4.8 Fire and Electrical Safety

Electrical installations are a significant consideration in building fire safety.

Potential electrical fire causes include:



Overloaded circuits

Loose connections
Poor-quality accessories
Damaged insulation
Incorrect protective devices
Short circuits

Arc faults

Improper joints

Poor maintenance

CPWD’s electrical specifications identify IS 732:2019 and NEC 2023 among the standards
relevant to reducing electrical fire hazards.

A professional architect should therefore ensure that electrical safety is integrated into the
building’s overall fire-safety strategy.

4.9 Specification Writing — Professional Format

A professional tender specification could read:

This

MODULAR SWITCHES AND ACCESSORIES:

Provide and install modular electrical switches, socket-outlets and associated
accessories of approved make, complying with the latest applicable Indian
Standards and mandatory BIS certification requirements. Switches shall comply
with IS 3854:2023 and socket-outlets shall comply with IS 1293:2019, wherever
applicable. Accessories shall be suitable for the rated voltage, current and
intended duty and shall be complete with compatible mounting frames, boxes,
plates and fixing accessories. Installation shall be carried out in accordance with
IS 732:2019, applicable provisions of NBC and CEA safety regulations,
manufacturer’s instructions and approved electrical drawings. All accessories
shall be installed plumb, level, flush and accurately coordinated with final
architectural finishes. The installation shall be tested and commissioned prior to
handover.

is substantially better than specifying only a brand name.

4.1

0 Architect’s Electrical Accessory Checklist

Before approving an electrical accessory, the architect should ask:



PRODUCT

1 Does it comply with the applicable IS standard?

[ Is BIS certification applicable and available?

U s the rating suitable?

U Is the product suitable for the intended environment?
U ls the material appropriate?

DESIGN

I Does the finish match the interior?

1 Are plates properly alighed?

] Are modules visually consistent?

1 Are switch symbols/identification required?

INSTALLATION

[ ls the mounting box correct?

[ Is the box flush with the finished surface?
O Is there sufficient wiring space?

1 Are terminals properly secured?

(s earthing correctly provided?

SAFETY

U Is circuit protection appropriate?

[11s RCD/RCCB/RCBO protection provided where required?
[ Is the accessory suitable for wet locations?

1 Has polarity been verified?

1 Has insulation resistance been tested?

FUNCTION

[l Is the switch controlling the intended load?

U Is the socket correctly rated?

[ ls the USB charger compatible with intended devices?
1 Are smart controls compatible with the lighting system?

HANDOVER

[ Are test certificates available?

1 Are as-built drawings updated?

1 Are product datasheets available?

] Are warranties documented?

1 Are spare modules/accessories available?




CONCLUSION

Electrical switches and accessories represent a unique intersection between architecture,
engineering, safety, ergonomics and interior design.

A professional architect should therefore avoid treating a switch as merely a decorative
object installed after the electrical work is completed.

The correct approach is:
Design 2> Specify » Coordinate > Install » Test » Document > Maintain.

The selection of a high-quality electrical accessory must consider its electrical rating,
applicable Indian Standards, construction quality, environmental suitability, installation
method, compatibility with wiring and protection systems, architectural appearance and
lifecycle performance.

In India, standards such as IS 3854:2023 for switches, IS 1293:2019 for plugs and
socket-outlets and IS 732:2019 for electrical wiring installations provide important
technical foundations. NBC provisions and CEA safety regulations further establish the
broader framework within which building electrical installations must be designed and
executed.

Ultimately, the objective of a professional architectural electrical specification is not
simply to create a visually attractive switchboard. It is to deliver an installation that is:

SAFE + COMPLIANT + FUNCTIONAL + ERGONOMIC + SERVICEABLE + DURABLE +
AESTHETICALLY INTEGRATED.

A well-designed electrical accessory system should disappear into the architecture when
viewed aesthetically, while remaining immediately accessible, intuitive and dependable
when used.

DISCLAIMER

This manualis provided solely as a general architectural and technical reference and is not
a substitute for project-specific electrical engineering, statutory requirements, approved
drawings, site verification or the latest manufacturer's technical documentation. All
dimensions, installation heights, module combinations, specifications, schedules and
recommendations are indicative unless specifically approved for the relevant project.
Users are solely responsible for independently verifying the latest applicable BIS/ISI
standards, CEA regulations, NBC provisions, local authority requirements, product ratings,
certification, compatibility and installation requirements before procurement or execution.



The Company makes no representation or warranty regarding the completeness, accuracy,
currency or suitability of the information and, to the maximum extent permitted by
applicable law, shall not be liable for any loss, damage, injury, project delay, non-
compliance, equipment failure or other consequence arising from the use of or reliance
upon this manual. In case of any discrepancy, the applicable law, approved project design,
competent electrical consultant's instructions and the respective manufacturer's latest
technical documentation shall prevail.



