INSIGHTS

HOW ELECTRICAL GRID REDUCES THE NEED FOR ENERGY STORAGE
UNDER NET METERING POLICY

T
R

A

Renewable energy is increasingly becoming cheaper than that derived from
thermal power plants. However, a major problem with renewable energy sources
such as solar is the mismatch between energy generation and consumption. For
example, consider a solar rooftop photovoltaic (SRTPV) system serving an
electric vehicle (EV) charging station. While solar energy is generated during the
day, EVs may also be charged during the night. This mismatch naturally creates
the need for energy storage that can store the excess energy generated for use
during times of higher demand. This is referred to as time shifting of energy
However, energy storage systems increase overall system costs, thereby making
the integration of renewables costlier. Net metering is a powerful mechanism
which can facilitate energy time-shifting by the electrical grid with zero additional
costs. The following section explains how this is achieved.

HOW DOES NET METERING FACILITATE ENERGY TIME
SHIFTING THROUGH THE ELECTRICAL GRID?

Net metering was introduced to encourage the adoption of grid-connected
SRTPV systems by incentivizing the export of excess energy to the grid. The
setup requires a bidirectional meter which moves in one direction when energy is
imported and in the opposite direction when energy is exported to the grid. The
net meter displacement at the end of a billing cycle is noted for generating the
electricity bill. This simple accounting method allows the grid to provide an
energy storage service within the billing cycle. The following example will explain
this concept better.

Consider a case where the total load to be served daily is around 100 units (1

unit is equal to one kilowatt-hour or kwh). Assuming 5 hours of average daily
generation (in areas such as Bengaluru), a 20 kWp (kilowatt-peak) RTPV system
will suffice. The schematic in the figure below gives a snapshot of the operational
details of a grid-tied RTPV system that can serve such a load. On Day 1, for
example, a total of 100 kWh energy was generated. Of this, 50 kWh was used
during generation and the remaining 560 kWh was exported as excess energy
during daytime. Thus, a net energy of 50 kWh was imported from the grid
(denoted by a negative sign).
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Days 1 2 3 L) 5 End of Billing Cycle

Daily generation (kWh) 100 100 100 100 100  Aggregate generation = 500 kWh

Energy export to grid (kWh) 50 60 40 45 70

Energy import from grid

(kwh) -50 -40 -60 -85 -55

Daily consumption (kWh) 100 80 120 110 85 mresate ERRUT BRI =33

Net energy exchanged with 0 20 20 -10 15 Net energy exchanged with the
_grid (per day) = ® grid=5kwh

Twenty units of energy were sent to the grid by the end of
ﬂayZandthasﬂmemmle&dbyUaenndnf
Bays Thseﬂmﬁn becnnsidemtta be stored in the

._amhaend ofmyhnaadd'ﬁmal.:om”elncurred.

*A negative value denotes energy imported, while a positive value denotes energy exported to the grid

WHEN IS A DEDICATED ENERGY
STORAGE SYSTEM REQUIRED?

Note that the above arguments are applicable for
energy storage through the energy time-shifting
application. Storage may be considered for other
scenarios or applications such as

e To provide power backup for off-grid applications,
or when the electrical grid is not reliable

e To realise cost reduction under a time-of-day (ToD)
tariff

e Fortime-shifting energy under the absence of net
metering policy

The time-of-day tariff represents different electricity
costs at different times of the day. For example, Uttar
Pradesh is one of the few states in the country to have
a ToD tariff for EV charging. The tariff from 11:00 to
17:00 hours is INR 7.7/kWh (for LT consumers) which
gets costlier by INR 1.165/kWh between 17:00 and
23:00 hours. In such a scenario, the lower-cost energy
can be stored for use during peak-rate durations. This
suggests that (in this case, for UP) the levelized cost of
storage should be lower than INR 1.155/kWh to save on
electricity bills
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