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The Dawn of Electricity (The DC Era!)

The earliest commercial use of electricity
relied on Direct Current (DC). This power was
the wvery first
electrochemical cells (batteries) and laler, by the
first practical generators, known as dynamos.

naturally generated by

Thomas Edison, the pioneer of the light bulb,
was the primary champion of DC distribution.
His Pearl Street Station (1882) in New York was
the world’s first central power plant, distributing
110 V DC electricity. The DC worked perfectly
with the
incandescent light bulb. It also allowed for the

the primary load of the time:
use of storage balleries for backup power and
load levelling: a capability AC system lacked at
the time.

The major Naw of DC was its inability o be
easily transformed i.e. stepping to higher or
lower vollages. To transmit the currenl over any
significant distance, wvery high current was
required (since voltage was fixed at 110 V.
leading to enormous energy losses as heat in the
wires, governed by Joule's Law IPR.

To keep losses manageable, DC generating

siations had to be located within about 1.6 km of

their final customers, making power distribution

extremely expensive and impractical for
spreading electricity to less dense areas.

Al this juncture entered two legends - Nikola
Tesla (invenior of the AC induction motor) and
Georze Westinghouse (industrialist). They

championed Alternating Current (AC) and they

The Power Paradox: When AC is
Failing
Switch to DC 48 V Solution.

the Electronic home, better

Sanjay Jahagirdar

fought the “War of the Currents” with their
predecessor Thomas Edison. It is needless lo
mention who won the so-called debate. Why AC
had victory? | will leave it Lo students to ponder
upon and wrile an essay.

The present AC Era

AC voltage could be stepped up to tens of
thousands of volts for transmission. Since
P = VI, increasing V meant decreasing | for the
same power. This allowed power to be sent over
vast distances with minimal loss. We often see
use huge electric tower carrying multiple cables
marked 220 KV or 440 KV power lines in Goa,
as the state is importing 100% electricity.

Al the destination, the voltage is stepped
down again to a safe and usable level for homes
with 220 V and 50 Hz.

The ability to efficiently transmit AC over
long distances, coupled with Tesla's practical AC
motor, sealed the fate of DC for large-scale grid
distribution. AC became the global standard for
the backbone of our power infrastructure.

But there is Paradoxical twist Lo the story.
AC won the transmission war, but DC is winning
the device war. As most of the modern devices
from smartphones to TVs to LED lights, BLDC
fans, Laptops, Desktops work on DC. Therefore,
all these devices have stepping down
semiconductor devices IGBT (Previously bulky
transformers were used, now outdaled due lo

IGBT., every Indian should be proud of Dr. Jayant

T 1 SE 2evE 1l 2



Adiga, who invented this device) In the process
wasling energy and creating as well.

With this historical background. this article
discusses the possibility to return to DC era,
wherever practical, feasible and reliable as roof
top solar PV power sources and new loads
(electronics) are fundamentally changing the
power equation!!

The existing AC powered domestic
electric wiring

Almost all grid-scale electricity, whether
generated from coal, nuclear fission, natural gas,
or hydro-power, is produced using a rotaling
machine called an alternator (an AC generator).
The [undamental behind  this
conversion is Faraday’s Law ol Electromagnetic

principle

Induction: an electric current is generated
(induced) in a conductor whenever il moves
relative to a magnetic field. At a power station,
a lurbine is the source of rotational {mechanical)
energy. This turbine is driven by a powerful
fluid—usually high-pressure steam (created by
boiling waler with heat from burning lossil foels
or nuclear fission) or fast-flowing water (hydro-
power), The spinning turbine shaft is directly
coupled to the alternator’s rotor (a large magnet).
As the rotor spins rapidly inside the stationary
wire coils (the stator), il creates a continuously
changing magnetic field, which, by induction,
forces the free electrons in the wire to move, thus
generating the massive quantities of Alternating
Current (AC) that are then stepped up via
transformers and sent oul onto the transmission
arid.

We receive 220 V AC 50 Hz at our home
through power meter through phase or “live” wire
and returns through ‘neutral’ wire to the power
station, energising load (appliances) and then
completing circuit. The third wire is called as
earthing wire, that protects us from receiving
tatal electric shock. Domestic wiring circuitry is

always parallel circuit, a fundamental way to
electrical Circuit
supply,
components, circuil breakers and load.

What are the points which are in favour of

connect components —

energising switches, fuses, passive

AC power supply? The production of electric
per
Faraday's law, efficiently stepped up or down,
high powered appliances are designed for AC,

enerzy is sinusoidal (alternating) as

quite safe in case ol any accidental leakages and
above all backed by industry.

The factors against AC power system due Lo
its inherent character are : i) already mentioned
above, mosl our gadgets work on DC, therefore
AC to DC conversion is required which leads to
loss of energy and additional components are
required ii) High current requires thick copper
wire but to light just 3 wau LED, 18-22 AWG
under 20 [t length wire is recommended, but we
depend upon our electrician who recommends
10-14 AWG

Thus, AC power supply inadvertently created
a new, systemic problem within the four walls of
the modern, electronic-laden home.

The Renewable Energy Imperative

The rise of photovoltaic (PV) solar power
shifts the
equation back toward DC. PV panels generate
DC and then Batteries store DC. Inverter is used

to convert AC into DC. However. this all works

fundamentally domestic power

on the same domestic wiring system.

The modern domestic wiring setup forces
power Lhrough a couple of wasteful conversions
before reaching the device, leading to what is
known as the “Conversion Cascade.” If we are
getting DC from rooftop solar PV panels

l. Since PV generates DC, and balleries
store DC, the power must first pass through a
Main Inverter to become the 230 ¥V AC required
by the home’s wiring, during this conversion
there is typical loss of 5 % to 10%.

T L SE 2evE 1y



2. Nearly every modern gadget (TV, laptop,
router, phone) runs internally on low-voltage DC
(3V to 19V) . The power circuitry or internal
adapter must convert the 230 V AC back down
to DC leading to typical loss of 10% - 20%.

This cumulative loss means that up to one-
hifth of the energy supplied o an electronic
device is wasted as heat simply due to
unnecessary ‘flip flop” conversions.

The conversion cascade is nol just about
wasted electrons: it contributes significantly Lo
material consumption and electronic waste,

latest monster of solid wasle.

The Hybrid Solution

By installing a dedicaled, low-voltage DC
circuit 48 V bus in the home, the power
generaled by the PV and stored in the battery can
run most of the household electronics (DC loads)
directly, bypassing the main inverter completely
for those loads. If the home features a 48 V DC
bus, the power section is largely eliminated. The
device only requires a tiny, highly efficienl, and
standardized DC-to-DC converter to step the
voltage down from 48V 1o
requirement (e.g., 5V or 19V ). This dramatically
reduces the complexity, material use (less copper

its internal

and specialized components), and ultimately the
e-waste [ootprint of the device.

This design philosophy—keeping the power
DC from generation lo consumption—is the core
argument for adopting hybrid AC/DC wiring. Let
us discuss now technical aspects of 48 V DC in
Hybrid Wiring. Why only 48 V7 Because il is the
most appropriate DC voltage level that carefully
balances safety (low volltage) and efficiency
{manageable current).

The Critical Limit for safety is 60 V DC, also
known as Safety Extra Low Voliage threshold.
This means - 1) It poses virtually no nisk of lethal
electric shock to humans. Sinusoidal nature of
AC offers inherent safety, as Zero crossing helps

to extinguish arcs because the current naturally
drops to zero twice every cycle, which provides
acritical, repeated opportunity for the arc to self-
extinguish. DC arcs are harder lo extinguish,
which is why 48 V is critical—it minimizes this
risk, but a mention of the challenge is imporiant
for balance

2) It significantly simplifies installation
requirements and may allow for lighter-gauge
wiring and less specialized installation by ITI
trained electrician.

The Efficiency 48 V is decided by the
Current-Voltage Trade-off. The fundamental
relationship governing power distribution is P =
VL if 12 V DC is used to power 500 W gadget
(load), then current required is 41.66 Amp!! But
for 48 V DC, the current is 10.4 Amp.

Since power loss in a wire is proportional lo
I?, a four-fold increase in voltage resulls in a
sixteen-fold reduction in power loss for the same
cable size. The reduced current allows for the
use of thinner wire gauges, saving on material
cost and making installation much easier.

With highly efficient Lithium Iron Phosphate
battery banks that are Compatible to PV, it is
easy lo integrate the home DC bus to 48 V,
directly and efficiently with the home loads,
eliminating a major conversion slage (such as a
large DC/AC inverter) for the DC appliances and
eliminating power section altogether from
electronic devices as well

Application and Standardization

The 48 V DC circuit is perfectly suited for
common household electronics and lighting:
Power Draw 48V Feasibility

Very Low Excellent (already
DC-nativery

Device Calegory
LED Lighting

Exceflent
(reguires. sumple
DCDC
conversion from
4EViosY

Low

USB Charging PPorts
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TVs/Monitors

Power Draw 48V Feasibility

Moderate Excetlent (many
un 1%V DC;
simple DHCC
required)
Excellent (many
run on 1%V DC;
aimple DCMC
required)
Excellent { BLDC
miotors are highly
effcient on DC)

Mioderate

BLDC Fans/Tumps Moderate

How about the appliances that require high
current, such as geysers, refrigerator, and HVAC
systems? Geysers can be replaced by solar water
heater or installing air heat pumps which are
environmentally [riendly, Omne south based
company — Basil Energetics Private limited,
Chenai are manufacturing relrigerator and Air
conditioners that run on DC.

There is explicitly list of the high-power
loads that will always run on AC (Oven, high-
power HVAC, Induction cooktops) and hence the
AC circuil must remain.

A Return to DC, Perfected

The story of electricity in the home has come
full circle. While Alternating Current justly won
the transmission war of the 19th century, the rise

of renewable energy and the dominance of
sensilive, low-vollage electronics are lorcing a
fundamental reassessment of our interior wiring.
The Hybnd AC/DC system is nol merely a
technical novelty: it represents the logical and
inevilable evolution of a suostainable home. By
integrating a safe and efficient 48 V DC bus
alongside the existing AC circuit, we drastically
cul down on the redundant “flip-flop” energy
conversions, reduce e-wasle [rom countless
power adapters, and realize significant material
savings through copper  wiring.
Overcoming challenges such as standardization
of 48 V DC appliances and plugs will require
industrial collaboration. However, the reward—
a smarter, more resilient, and ‘DC -native power

thinner

ecosystem that seamlessly integrales generation,
slorage, and consumption—promises a [uture
where every joule of solar power is utilized with
near-maximum efliciency. The shifl to a Hybrid
DC home is the ultimate realization of the
promise of localized renewable energy.

(MY sincere grasisede o ke Edior of Vipvandhara,
. Sharad Kale for suggesing this iopic)

- Sanjay Jahagirdar

GEEAC Member, DoEF & CC,

Government of Gea

sanjayjahagirdar?01 2 @ gmail.com
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800 tonnes 800 classrooms

We generate more than 800
tonnes of waste every
day in Goa.

This is equivalent to 800
classrooms full

\ of garbage per day. /
[ When we carelessly gener@

mixed waste, a toxic liquid
called ‘leachate’ leaks out of it.
This liquid is dangerous to
humans & the environment too.

Leachate is polluting our

@nking water, J

Do you know that energy can &
should be produced from
waste? But only when you
segregate your waste properly!

DO YOU KNOW?

»
" Y >

54 \

The burning of plastic
generates dangerous gaseous
substances such as ‘dioxins’ &
‘furans’, they can cause
diseases like cancer. So,
burning of waste is bad for our

%alth andisillegaltoo. J

Thousands of animals & marine

life die every year due to us,
carelessly throwing waste onto

Qe land and into water bodiey

Qp in a landfill or dumpsite.

85% of the waste we produce could be
recycled. This means that it will not end

Qrectty toarecycler.

You don’t need to just rely on the
Panchayat, you can also give your waste

y

NEED ASSISTANCE? you MAY PLEASE GE™ IN TOUCH KITH..

Goa Waste Management Corporation, Saligao
for assistance or more information on waste managment or to book your visit to Saligao Solid

Waste Managment Facility -

Shashank Dessai - 9923326872 Samir Natekar - 9922815596
Email: contact@zerowastegoa.com

Zero Waste Goa

R || e 2038 1183




800 tones 800 classrooms,

’ WASTE CATEGORIES
Wet R!C“‘Chble Waste which does not decompose but can I
' Dry Waste be recycled. I
\f Qe | _
SR T il
| N g s
I Waste that can
decompose. - |
I Leftaver food
Spoilt food ]
| Fruit & Vegetable
peels I
Milk products
Seafood waste I
Fish bones [
Meat bones I I
I Egg-shells, .
Hair Non Recyclable waste which does not decompose
Coconut shell & husk Waste & can't be recycled. l
Dead animals
Soiled paper _{ I
Garden waste, SMI @ a % I
I Thermocol, Chips packet, Rubber items,
\ Cloth, Rexine, Leather, Vinyl }
e e

PO YOU KNOW?

2 e

o

= ﬁ \We generate more than 800 tonnes of waste every day in Goa.
This is eguivalent to 800 classrooms full of garbage per day.

When we carelessly generate mixed waste, a toxic liquid called 'leachate’ leaks out

The burning of plastic generates dangerous gaseous substances such
as 'dioxins’ & ‘furans’, they can cause diseases like cancer. So, burning
ofwasteis bad for our health and isillegal too.

NEED ASSISTANCE? you MAY PLEASE GET IN TOUCH WITH...

ofit. This liquid is dangerous to humans & the environment too. Leachate is polluting
our drinking water.

Goa Waste Management Corporation, Saligao

WHAT CAN 1 DO?

[
@J\ TIPSTO BEAGREAT WASTE WARRIOR
. Il you Tollow these tips, you canbe a true waste watrior & reduce

the amount of trash that ends up in [andfills & dumpsites.
A} REFUSE — do not accepl plastic botiles, straws, unnecassary
packaging.

o ®
&

Bjidantily the nearest rocycler (Rabadiwala) or authorised parson from l""ii

REDUCE - your own waste
REUSE-whatever you can
RECYCLE the rest. i5always best!

your panchayat b hand over your waste to them. You could even earn A ®
some pocket money by selling yourrecyclable items to a recycler. ..'\J =
R |

€)shop from your local grocery shop & remember to bring your
ownshopping bag instead of asking fora plastic bag

D)Carry your own ble bags, water bottle kil when

E}Do not litter, Never throw ANY wrapper or garbage into the -

open. It is illegal, a danger to lite & looks terrible too. Put your Sl '_"
wasteaway until you find a bin or get back home. w
Fifyou notice others Littering, politely teach them not to litter

G)Find out where your parents dispase your family's waste & teach them some best
i disposal

practices forrespo

Zero Waste Goa

for assistance or more information on waste managment or to boaok your visit to Saligao Solid

Waste Managment Facility -

Shashank Dessai - 9923326872 Samir Natekar - 9922815596

Email: contact@zerowastegoa.com
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