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MESSAGE

| am pleased to introduce the First Edition of the Electricity Handbook codifying
the safety precautions for avoiding electrical fires and accidents at Battery
Energy Storage System, Electrical Vehicle Charging Station, Solar and
Rooftop Solar Installations. The Handbook provides the actionable do's and
dont's for operators. consumers and prosumers along with the steps to be
taken for improving the safety of the appliances and avoiding harm to any form
of life around the Installations. In this context, it is the duty of all to acquaint
themselves with the principles illustrated in this Handbook for ensuring the
collective happiness of people within our homes, work environment and
communities.

| take a pledge to strictly adhere to all electrical safety rules and guidelines.
Being an electrical consumer first, | recognize my role in ensuring my own
safety. | will act responsibly and encourage others to stay alert and follow safe
practices. Together, let us strive for a safer electrical ecosystem for every
citizen of our nation. .

Ghanshyam Prasad

Chairperson & Ex-officio Secretary
To the Government Of India
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Message from Member (Power Systems), CEA

Under the visionary guidance of the Chairperson, CEA, we are proud to
present the first edition of the Electrical Safety Handbook, dedicated to
the theme “Smart Energy, Safe Nation.”

As India embraces smart and green energy technologies, embedding
safety into every layer of this transformation is essential.

This handbook highlights critical safety practices for Battery Energy
Storage Systems, EV charging infrastructure, and rooftop solar
installations.

Let this be a collective step towards a safer, smarter, and more resilient
power ecosystem for our nation.

Vijay Kumar Singh
Member (PS)
CEA
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MESSAGE

Electricity is intertwined in our daily lives - powering homes, institutions, and industries.
The ever-increasing usage of electricity at homes and industries, and emergence of
newer technologies poses safety challenges that must be addressed at both individual
and collective level.

As India embarks on the journey of energy transition and decarburization through
deployment of technologies like Battery Energy Storage Systems (BESS), Electric
Vehicle (EV) Charging Infrastructure, and Rooftop Solar Installations, it becomes
quintessential to secure safety of people and systems. The responsibility to ensure safe
implementation and operation of such technologies lies with all stakeholders -
engineers, technicians, developers, regulators, policymakers and users alike.

| believe that this “Handbook on Electrical Safety” with the theme “Safety First,
Safety Always.”, will serve as a timely reminder and practical guide to operators,
consumers and prosumers to focus on safety and emulate the best practices outlined
herein.

I would like to extend my heartfelt thanks to Sh. Ghanshyam Prasad, Chairperson, CEA,
whose visionary ideas and leadership have guided us in this novel endeavor. | extend
my sincere gratitude to Sh. Vijay Kumar Singh, Member (Power Systems), CEA and
Smt. Rishika Sharan, Chief Engineer, CEA whose invaluable guidance and deep
expertise in Electrical Safety have made possible the creation of this invaluable
resource.

| also sincerely thank the entire team of CEI Division, Central Electricity Authority and
the support provided by BSES team in preparing this Electricity Handbook in time.

It is reassuring to bring this Electrical Handbook for operators, consumers and
prosumers, and instill in them a renewed sense of electrical safety. | am confident that
the Handbook will enhance preparedness and safety compliance of the stakeholders.
As we embark on this journey of creating secure and resilient energy landscape for
future generations, let us reaffirm our unwavering commitment to safety in every
endeavor.
Raghvendra Pratap Singh
Chief Electrical Inspector for Govt. of India
New Delhi
June, 2025
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MESSAGE

Electrical Safety Day, observed on 26th June 2025, marks a pivotal moment in India's
energy journey. As we accelerate towards a smarter, cleaner, and more connected
power sector, the importance of embedding safety into every facet of this transition
cannot be overstated. This year's theme—'Smart Energy, Safe Nation'—aptly
underscores the need to balance technological progress with uncompromising safety
standards.

The focus this year on transformative technologies—Battery Energy Storage Systems,
EV Charging Infrastructure, and Rooftop Solar—highlights the urgency of reimagining
safety frameworks to match the scale and speed of innovation. As these solutions
reshape our urban and energy landscapes, they must be backed by robust safety
systems and an informed, alert ecosystem.

This Electrical Safety Handbook is a critical step in that direction. More than a
compilation of protocols, it is a forward-looking guide that empowers every
stakeholder—utilities, employees, consumers, vendors, manufacturers, and
prosumers—to adopt best practices and foster a shared culture of safety. In an era
defined by decentralisation, digitalisation, and decarbonisation, this handbook offers
the knowledge, clarity, and confidence needed to navigate change responsibly.

In alignment with this vision, it is both an honour and a responsibility for BSES to have
been entrusted by the Central Electricity Authority (CEA) to organise this year's national
electrical safety day celebrations. This opportunity reflects our collective commitment to
embedding safety at the heart of India's energy transition. | extend my sincere thanks to
Shri Ghanshyam Prasad, Chairperson, CEA, for his visionary leadership, and to Shri
Vijay Kumar Singh, Member (Power Systems), CEA, and Smt. Rishika Sharan, Member
Secretary, NRPC for theirinvaluable guidance in shaping this initiative.

At BSES, we believe that smart energy must go hand-in-hand with safe practices.
Safety is not simply a matter of compliance—it is a shared value, embedded in our
operations, decisions, and people. Whether it is through grid modernisation, deploying
new technologies, frontline training, or public engagement, we are steadfast in our
resolve to make every unit of electricity safer to deliver, and safer to consume.

Let this handbook serve not just as a resource, but as a rallying point—as we move

ahead to build a power sector that is not only intelligent and inclusive, but also deeply
safe and sustainable.

Amal Sinha

Director

BSES Rajdhani Power Limited [
BSES Yamuna Power Limited @7‘}'
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HIGHLIGHTS OF CEA (MEASURES RELATED TO SAFETY AND
ELECTRICAL SUPPLY) REGULATION, 2023

1.

Electrical Safety Regulations focus on the essential safety practices and is
applicable to electrical installation including electric plant and electric lines and
person engaged in the generation, transmission, distribution, trading or supply or
use of electricity.

All supplier of electricity including generating companies, transmission
companies and distribution companies shall designate an Electrical Safety
Officer (ESO) for ensuring observance of safety measures specified under the
regulations.

The supplier or consumer or owner of electrical installation shall designate
qualified person to operate and carry out the work on electrical lines and
apparatus.

The Engineer and supervisor engaged or appointed for operation and
maintenance of generating station, transmission and distribution system shall
have successfully undergone the type of training as specified by the Authority.

All electrical supply lines and apparatus shall be of sufficient rating for power,
insulation and estimated fault current and possess sufficient mechanical
strength.

The consumer’s electrical installation must be tested and verified for safety
before the supply of electricity is commenced.

Consumer installations and apparatus must be free from any leakage currents
that could pose a risk to safety. This is to be confirmed by measuring the
insulation resistance of the installation or apparatus.

The use of electricity to electrical installation shall be controlled by Residual
Current Device (RCD) which disconnects the supply automatically if it detects
residual currents exceeding the safe limit.

Electrical Installation work including addition, alteration, repairs shall be carried
out by a licensed electrical contractor and on its behalf under the direct
supervision of a person holding a certificate of competency and by a person
holding a permitissued by the State Government.



Adopt safety,
receive unlimited
happiness

Safety has thousands of
meaning, safety brings
happiness in life

Check electrical
equipment timely, do not

put your life in danger
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GENRAL SAFETY MEASURES TO AVOID ELECTRICAL FIRES
AND ACCIDENTS IN HOMES AND BUILDING

1.
2.

11.

Getall electrical work done only by qualified electrician in your area.

Maintain proper distance from electricity lines, transformers, poles, feeder
pillars, and electrical equipment.

If there is sparking on the pole or tranformer near your house, immediately inform
the electricity department.

Never place extension cords in high-traffic areas where they could be damaged
by being stepped on or crushed under appliances.

Avoid the formation of a web of internet, cable TV or telephone wires on poles
near your house. This poses a threat to your safety.

Always get the wiring of your house done using standard rating wire as per the
load and the wire should be I.S.I mark certified.

Remove the plug of the geyser in summer and always use the power socket for
higher rating appliances

Never keep flammable substances near the electric meter.
Do not park vehicles, cars, two-wheelers etc. near the electricity meter.

. Get your electrical wiring, earthing and appliances checked and serviced

regularly.
Check for cut or broken wires regularly and replace immediately.

¥

Fire accidents cause
major damage, make
fire safety a priority




12. Summer season has arrived, get the wiring checked and repaired immediately.
13. Create and practice afire escape plan so everyone knows how to exit safely in an
emergency

14. Use only one socket for one appliance. Replace broken plugs and switches
immediately.

15. Turn off the appliance after use and remove the plug from the socket. Turn off the
main switch when leaving home for along time

16. Never leave temporary or bare joints on wires. Keep electrical wires away from
hot and wet surfaces.

17. Do not lay wires under carpets, mats or doors. They can get crushed, resulting in
a shortcircuit.

18. Install smoke alarms inside hotels, restaurants, commercial buildings or homes
and testthem every month and replace the batteries atleast once a year.

Day or night,
talk about
FIRE SAFETY

19. Keep fire extinguishers near key areas of your home such as the kitchen, garage,
and fireplace. Make sure everyone in your home knows how to use them.

20. Do not overload electrical outlets/sockets.

21. If you use room heaters, keep them at least three feet away from anything
flammable, such as curtains or furniture. Turn them off when you leave the room
orgotobed.

22. Teach children about fire hazards and How to react in case of a fire. Keep

matches and lighters out of their reach.

&



23.
24.

25.
26.

27.

28.
29.

30. Everyone should have the key to the door of their terrace or the terrace door

31.
32.

Get the AC and other equipment serviced from time to time to avoid any short
circuit or sparking.

Do not use very old AC as it consumes more electricity and there is a risk of its
compressor bursting.

Make sure to get the load of your bill approved as per the load of the AC.

If you have to do any electrical work, do it wearing dry shoes and slippers. Do not
do any electrical work in a wet place.

Do not tamper with the electricity network in any way and do not let anyone do so.
This can also be life threatening.

Do not keep anything flammable near electrical equipment.

Before sleeping at night or before going out of the house, make sure that the gas
pipeline or cylinder is turned off from the regulator.

Use sand to
extinguish fire

caused by oil,
maintain distance
from water

should be kept open so that one can go to the terrace in case of an emergency.
Keep arolling rope in your home for emergency exit.
Anything should be at least 3 feet away from electrical panels/switches. In some

emergency situations it will be necessary to reach these panels/switches

quickly.

&



ONE WHO STAY ALERT
ALL THE TIME, WILL BE SAFE

To avoid electrical fire,
install the meter in a fireproof panel

Do not overload
power sockets/outlets




Avoid formation of web of ithernet, TV, telephone wires
on poles near near your home. They pose a threat
to your safety.

Be sure to keep a rolling rope
in your home to help you get out
. in an emergency.

One who stay alert all the time, will be safe

4
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TAKE THE FOLLOWING STEPS IN CASE OF AN ELECTRICAL
FIRE IN YOUR HOME

In case of fire, immediately call 101 and inform the electricity department.
Immediately turn off power to areas affected by the fire.

In case of fire do not use the lift, use only the stairs.

Cover your nose and mouth with a wet cloth when surrounded by smoke.

A I A

If you are trapped in a smoke-filled room and there is no way to escape, close the
door.

o

If the fire is in your own building, and you are not yet trapped, get out first.

7. Ifpossible, keep a fire extinguisher in your home and office. If you have a C-rated
fire extinguisher, spray it on the fire.

8. Ifyourclothes catch fire, do not run. If you do not have a fireextinguisher, smother
the fire with a thick blanket.

Remember, only follow these steps if you think you can fight the fire safely;

otherwise, callemergency services immediately.




FOLLOW THE FOLLOWING PRECAUTIONS DURING MONSOON

1. Before the onset of monsoon, get the electrical wiring, switches and appliances
in your house checked, and if there is any current leakage anywhere, get it
checked/repaired immediately by a qualified electrician.

appropriate.

Make sure all types of electrical installations are protected from water.

Maintain adequate distance from electrical installations such as electric poles,
sub-stations, transformers, feeder pillars, streetlights etc., especially during
rains or in places where there is stagnant water. Prevent children from playing

around these installations, even if they are fenced or barricaded.
Do not park vehicles under overhead power wires or near power poles.
Do nottravel on the roofs of buses or trucks etc.

Keep getting weather related updates regularly and do not go out of the house in

bad weather or if necessary, take all possible precautions.

8. From RWA or safety point of view, do not touch the new iron grill or door as it may

have leakage or currentiniit.

meters from electric wires or poles etc.
10. Do notfly kites near electric wires.

11. Do not climb low standing trees near electric wires.

12. Do not keep any food or drink material for stray animals under/near electric poles

or other electrical installations.

13. Gettrees and branches near power lines trimmed in collaboration with your RWA
to reduce the risk of them falling during a storm and causing power outages or

electrical hazards.

14. Make sure outdoor power outlets are equipped with weatherproof covers to
protect against rain and moisture. Do not use electrical appliances or equipment

outdoors unless they are specifically designed for
outdoor use.

Always

15. Turn off or unplug electrical appliances when not in
use to reduce the risk of electrical hazards during
power surges or lightning.

For your own safety and to avoid accidents due to electric shock, use only wires
and equipment bearing the ISI mark. Make sure that their size and rating are also

Make sure that the balcony of your house is at a safe distance of at least 1.2

&



16. Consider installing a lightning rod or surge protector to prevent damage to your
home's electrical system from lightning strikes. These systems can help divert
lightning strikes safely to the ground.

17. Educate family members, especially children, about electrical hazards and the
importance of electrical safety during the rainy season. Encourage them to avoid
playing with electrical appliances or outlets, especially when it is raining outside.

18. Keep contact information for emergency electricians and consumer companies
in case of electrical emergencies, such as power outages or electrical fires.

| /4

Adopt
safety rules, get a
safe future
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BEAT THE HEAT WITH CARE: USE SAFE AND ENERGY
EFFICIENT ACs

Some important things should be kept in mind while using air conditioner (AC) so that
energy efficiency as well as safety and health can be ensured. Here are some such
important precautions:

1.
2.

10.

Right placement: Place the AC in a shaded area to reduce the heatload.

Regular servicing: Replace filters, coils and drain pipes every 2-3 months to
maintain efficiency.

Check refrigerant level: Due to low refrigerant level of AC, cooling also
decreases and power consumption increases.

Use air purifying filter: Air pollution level in Delhi is very high, so using AC with
HEPA or activated carbon filterimproves indoor air quality.

Ventilation is important: allow fresh air in occasionally to ensure the air inside
doesn't remain stagnant.

Avoid setting the temperature too low: Keep the AC temperature at 24-26°C
to avoid breathing problems and also reduce power consumption.

Use energy efficient AC: Choose AC with 5-star BEE rating, doing this will also
reduce electricity bills.

Keep doors and windows closed: There should be no air leakage to maintain
the room temperature.

Run a ceiling fan along with the AC: By doing this the air circulates well and
there is not much pressure onthe AC.

Avoid excessive use: Excessive use of AC heats up the compressor, so turn off
the AC when not needed or after about 4 hours of continuous use.

By following these precautions, you will be able to operate the AC efficiently, the air
quality willimprove and you will get maximum relief.




'PROBLEMS WITH OLD AND REPAIRED ACs

Using old and repaired air conditioners (AC) during the summer season can result
in several safety risks including fire, electric shock, health risks and inefficiency.

9
=

Circuit Overload: Older units consume more power,

High power consumption: Old and not properly *
maintained ACs consume more power, resulting in higher *

electricity bills and sometimes even increasing the chances

Airflow obstruction: A blockage in the air filter or
condenser coils can cause the compressor to overheat

Overheating Components: Old AC units may have wear
and tear on the electrical components, which can cause
them to overheat and catch fire.

causing circuit overload and electrical fire.

Damaged insulation: Broken or worn insulation on wiring
can result in a risk of electric shock from a live wire.

of system failure due to excessive load.

Inadequate Cooling: If the AC unit is not functioning
properly, it will not cool down effectively which can lead to
overheating of the room and also increase the pressure
on the AC.

and, in rare cases, even explode.




Refrigerant overcharging: Sometimes due to some
mistake in repair work, excess amount of refrigerant is
added which increases the pressure in the compressor
and this can be dangerous also.

Regular maintenance: Get professional servicing done
before the summer starts to ensure safe use of the AC.

Using an old or faulty AC not only increases safety risks but also

affects cooling efficiency and prevents energy savings. Perform

proper maintenance and replace the AC unit on time to stay safe
and comfortable in the summer season.
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SAFETY PRECAUTIONS FOR BATTERY ENERGY STORAGE
SYSTEM

1.

10.

11.

&

Operators must have professional qualifications or have received professional
training related to the installation and trial operation of electrical equipment.

Operators should be fully familiar with the User Manual of this product.

Operators should have the ability to respond urgently in case of danger or
unexpected situations during installation or trial operation. For safety of
operators, personal protective equipment is required during all maintenance
work.

All metal tools should be insulated during maintenance.

When replacing modules, there could be risks associating with modules
dropping due to improper handling. All personnel are required to wear high-
safety and high strength protective shoes for foot protection.

Non-professional personnel are not allowed to open the battery cell. The
electrolyte in the battery monomer contains acidic hazardous substances, which
may cause damage to skin and eyes.

The warning label of the system contains important information for safe
operation of the energy storage system. It is strictly prohibited to tear or damage
itmanually. Any damage to the system label should be repaired promptly.

Any operation within the system should be carried out by at least two people
simultaneously, and all personnel should be equipped with necessary safety
protection measures, such as insulated gloves, insulated shoes, etc.

Smoking and fire are strictly prohibited inside the system. When touching objects
with direct current such as battery modules and DC busbars, it should be
confirmed that the part is well insulated from the system.

Keeping the battery in a resting state for a long time can reduce its performance
and shorten its lifespan. When the energy storage system needs to be shut down
for a long period of time (3 months or more), all relevant electrical connections
must be disconnected and a certain amount of electricity stored in the battery
must be ensured.

Ensure that an emergency stop (E-stop) mechanism is easily accessible for
rapid shutdown during emergencies.

. Only authorized personnel should have access to the battery container. Locking

systems and access logs should be in place to prevent unauthorized entry.



13. Ensure ventilation and HVAC systems are functional to prevent thermal buildup.

14. Conduct periodic safety drills and refresher training for all operational staff to
ensure preparedness in handling fire, electric shock, or chemical exposure
emergencies.

15. The chargers used for charging the battery energy storage system shall be
designed forthe chemistry of the battery to be charged.

16. A distance of 3 Meters shall be maintained between two battery container.

17. BESS equipment earthing shall be as per the relevant standard.

EMERGENCY
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SAFETY PRECAUTIONS FOR EV CHARGING STATION

1.

The charging socket (where the plug goes) should be fixed at least 800 mm
above the ground level. All electric vehicle chargers must be installed by a
qualified electrician.

Do not use extra wires or extension cords with the EV charging cable. Charging
an EV using portable sockets is not allowed.

Follow the manufacturer's instructions on how to charge. Make sure your
charging device is tested by a nationally recognized testing laboratory and has
been certified nationally certified testing laboratory.

Store the charger properly to prevent damage when notin use.

The charging station must have a safety device to stop any power from flowing
back from the vehicle to the charger.

The EV charging point must automatically stop if the battery gets more voltage
thanitcan handle.

Use Proper Cables: If the charger uses three-phase power, then a special 4-core
cable (with 4 wires inside) must be used.

There must be proper earthing (to establish an equipotential connection)
between earth terminal of supply and the vehicle’s metal parts, as per relevant
standards.

Be sure to keep a fire extinguisher. Near your electric vehicle or charging point.

. Please refer regulation 123 to 128 of CEA (Measures related to safety and

electrical supply), 2023 for additional safety requirement of EV Charging
stations.
——
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SAFTY PRECAUTIONS FOR SOLAR ROOFTOP SYSTEM

1.

10.

Maintain clear access paths of at least 75 cm width with handrails for rooftop
entry and emergency exit. Provide walkways between panel rows for safe
cleaning and maintenance.

Cables must be securely laid in UV-resistant conduits to prevent weather
damage and tripping hazards.

Install manual disconnection switches and circuit breakers at easily accessible
locations to quickly isolate the system from the grid or internal conductors during
maintenance or emergencies.

Clearly mark all conductors: phase wires (AC side) and positive/negative wires
(DC side) should be distinctly color-coded to avoid electrical confusion or
mishandling.

Inverters should be installed near the solar panels.

Ensure protection devices are in place to guard against surge current, short
circuits, over/under voltage, frequency issues, reverse polarity, and lightning as
perapplicable standards.

All metal parts—including inverters, module frames, and control panels—must
be properly earthed using interconnected copper strips and adequate earth pits
following relevant standards.

Install fire detection and suppression systems, and ensure all equipment
complies with certified
testing standards.

Ensure that only
trained and authorized
personnel handle
installation,
maintenance, or repair
work.

|
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Please refer regulation
121 of CEA (Measures IS
related to safety and §
electrical supply), 2023 /£
for additional safety §
requirement of rooftop
solarinstallations.
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Important Helpline contact details

HEATU FoqeATS HUs T

Disaster / 3TagT

Women helpline | AT TEAATEA

108
100
101
102
1091

Share this information with the
workers working at your home for
their benefit. This may help
someoneintrouble.

Earthing: Important from the
safety point of view, especially in
the summer season. Make sure
that the earthing of your house is
in perfect condition so that your
family remains safe. Earthing
ensures the safety of your
appliances.
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