
The objective of this case study is to show how Indian standard,

IS 16711 on Low Voltage Direct Current (LVDC) technologies has

enabled the scaling-up of access to electricity for the millions of

people. Electricity is a key enabler of socio-economic

development. Sustainable Development Goal 7 (Affordable &

Clean Energy) attempts to ‘ensure access to affordable,

sustainable, reliable and modern energy for all’ and specifically a

time-bound target for delivery is stated through Target 7.1 which

declares that ‘by 2030, ensure universal access to affordable,

reliable and modern energy services’. 

Low Voltage Direct Current (LVDC) is seen increasingly as a

green and efficient method of delivering energy, as well as a way

of reaching millions of people, otherwise without access to

electricity. It’s fully in line with the UN’s Sustainable Development

Goal 7, of providing universal access to affordable, reliable and

modern energy services by 2030.

The Bureau of Indian Standards (BIS) is driving the work relating

to the formulation of Indian Standards on Low Voltage Direct

Current (LVDC) Power Distribution Systems and its promotion.

Work related to the formulation of Indian Standards on Low

Voltage Direct Current (LVDC) Power Distribution Systems comes

under the purview of Sectional Committee, ETD-50, under the

Electrotechnical Department of BIS. BIS has published the

standard for ‘Guidelines for 48V ELVDC (Extra low voltage)

distribution system IS 16711: 2017’. This standard covers the

essential requirement for distribution of power from an extra low

voltage 48 V d.c. power source. 

This standard is also applicable to locations where electricity

utility services are not available, and power is derived from single

or multiple renewable energy sources. It also provides

precautions to be taken during wiring installations. 

(i) 48V Bus Voltage Nominal; 

(ii) 5A max. per circuit; 

(iii) No limit to number of circuits; 

(iv) Distribution topology similar to

AC distribution; 

(v) AC wiring conductors of

1.5sq.mm, 2.5sq.mm or 4 sq.mm can

be used depending on the length; 

(vi) AC over-current devices can be

used; 

(vii) Co-existence with AC.

The important salient features of the

standard are as follows:

‘Access to Electricity through LVDC’ – Indian

Standard ‘IS 16711: 2017- 48 V ELVDC

Distribution System — Guidelines’
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For all facets of life, electricity has emerged as an essential requirement. Access to electricity remains a major

challenge for a significant proportion of the global population and is a key enabler of socio-economic

development. Target 7.2 declares that ‘by 2030, increase substantially the share of renewable energy in the

global energy mix’ and Target 7.3 states that ‘by 2030, double the global rate of improvement in energy

efficiency’. Accordingly, it is crucial to find new ways of delivering electricity to the ‘have-nots’, in order to

accelerate the delivery of Target 7.2 and 7.3.

The Energy Sector Management Assistance Program (ESMAP) is a partnership between the World Bank Group

and 17 partners to help low and middle-income countries reduce poverty and boost growth, through

environmentally sustainable energy solutions (https://www.esmap.org/). Situated within the World Bank, ESMAP

influences billions in loans for development projects, leverages public and private financing, and shapes global

policy. The ESMAP has developed a multi-tier framework for evaluating, defining and enabling developing

economies to efficiently deploy programs for rapid rural access to electricity.

It is common that nations with challenges in access to electricity (i.e., potential beneficiaries of this proposed

standard) are developing economies, with minimal financial resources. Accordingly, it is crucial to provide an

affordable, effective and simple system for electricity access. Low Voltage Direct Current (LVDC) constitutes a

green and efficient method of delivering energy and is capable of reaching millions of people currently without

access to electricity. 

The Power Sector in India is undergoing considerable transformation. with ambitious goals being set by the

Government of India to provide affordable power to every resident through its ‘Power for All’ scheme. An

environment is being created through policies, regulations and agencies to facilitate working towards this goal.

Considering BIS’ role as the National Standards Body of India, BIS has published the standard for ‘Guidelines for

48V ELVDC (Extra-low voltage) distribution system, IS 16711: 2017’. This standard covers the essential

requirement for distribution of power from an extra-low voltage 48 V d.c. power source.

These guidelines are the starting point for standardization of the enabling technology - Low Voltage Direct

Current (LVDC). It is anticipated that this will lead to the rapid development of other relevant standards. This

standard is expected to provide investment security to developing economies, which generally secure

international sovereign debt to finance electricity access projects. As a result, this establishes Indian standards

firmly in the operational processes of the World Bank Group as well.

StrategyBACKGROUND

Low Voltage Direct Current (LVDC) is a distributed way of transmitting and delivering power. Today, electricity is

generated mostly in large utility plants and then transported through a network of high voltage overhead lines to

substations. It is then converted into lower voltages before being distributed to individual households. With

LVDC, power is produced very close to where it is consumed. 

StrategySTRATEGY



Historically, DC (direct current) and AC (alternate current) systems were born around the same time in the late

1800s and battled head-to-head in the so-called, ‘war of currents'. While AC technologies have been at the

forefront since then, innovation in DC technologies survived beneath the surface. However, things have started

changing in recent years.

If one looks at appliance usage in homes, the most used devices are lights, fans and electronics. All electronics,

from cellphones and laptops to televisions and sensors, need DC power as the primary source of energy. The

most energy-efficient lighting solution that exists at present – i.e., LED lights - also run on DC. With the advent of

power-electronics Integrated Circuits and Brushless DC (BLDC) motor, DC energization has emerged as far more

energy-efficient as compared to an AC induction motor, especially when speed needs to be varied. All these

devices have to use independent AC-DC converters in current AC wiring practice, leading to accumulated

losses.

At the same time, Solar PV has emerged as a great source of decentralized power and produces only DC energy.

Batteries have emerged as powerful and widespread energy storage systems and can be directly charged by

and output only DC power. When an AC power-line is used, AC to DC and DC to AC converters further increase

the power loss; the percentage losses increase, when the power handled is small and power-factor needs to be

maintained above 0.99. 

Currently, inside-building wiring standards are limited to AC wiring. However, deploying a DC power-line inside

the building and using it to directly power these DC appliances and devices will ensure energy savings through

the: (i) use of higher efficiency DC devices; and (ii) elimination of conversion losses. As such, it is necessary to

develop standards for inside-building LVDC (low voltage DC) wiring. Standardization helps to facilitate the

application of LVDC technology, accelerate its commercialization by providing a platform to manufacturers and

enable huge power savings for the country.

StrategySTRATEGY

In India, LVDC is considered as one of the solutions for bringing electricity to households, with intermittent or no

access to power, as is the case in many other developing nations. The Indian government’s Ministry of Power

and the Rural Electrification Corporation (REC) is piloting a number of projects. 

One of these projects is the Solar-DC initiative led by the Indian Institute of Technology Madras (ITT-M). This

project has resulted in an emergent ecosystem for DC appliances and DC microgrid projects.

As part of this global effort, ITT-M has been working in collaboration with Telangana State Southern Power

Distribution Company Ltd and REC to bring uninterrupted power to several hamlets in rural Telangana, which

had been living without electricity for six to eight hours a day. Other similar projects have also been taking place

in the Indian states of Bihar, Assam, Rajasthan, Karnataka, Odisha and the city of Chennai.

RESULTS & IMPACT



Initially, the choice of DC was questioned by some. In response, it was necessary to highlight the associated

energy efficiency benefits of DC and communicate the prevalence of DC in commonly used lighting and

electronics (i.e., LED lights and home electronics). already run on DC. The following are important technical

considerations for the Committee while developing this standard: (i) Define a voltage that is inherently safe and

results in low distribution loss; (ii) Dimensions of distribution conductors based on AC conductor sizes; (iii)

Leverage existing AC components for over-current protection; (iv) Grounding Considerations; (v) Co-existence

with AC grid; (vi) Standard to be compliant with existing standards but collated together to address current

needs; (vii) Evolve into a micro-grid standard in the future, and (viii) Ensure scalability and a sustainable eco-

system of parts and suppliers.

It is notable that while 48V DC for inside building wiring is being explored for the first time, 48V DC is not

uncommon in other fields and well-accepted documents exist. A number of standards related to 48V exist in

fields such as electric vehicles, ethernet, telecom, UPS and batteries. These developments will help BIS in

developing the standard.
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POTENTIAL FOR REPLICATION

This standard provides an affordable, effective & simple system for electricity access for Tier-II & Tier-III of Energy

Sector Management Assistance Program (ESMAP) World Bank. The implementation of this standard can be

replicated in various developing countries for providing electricity access to households.


