PERSPECTIVE

HOW DATA IS
TRANSFORMING
THE SOLAR ENERGY
SECTOR?

Generation, distribution and consumption of Solar energy are going to experience an enormous revolutionary change due to technologies.
There are several “core” technologies available today that are helping to create an efficient, productive and sustainable future.
Big data, IOT and cloud computing, Machine learning, Artificial intelligence, Augmented reality, Virtual reality, Digital Twin, Robots,
Automation and Blockchain are some of the technological pillars for the revolution and are set to take solar power to new places in 2020
and beyond.
Read the opinions of our experts on How Data Is Transforming the Solar Energy Sector
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The Rooftop Solar industry in India makes up only 10% of the
industry size. But it has a quite complicated design process.
Initially, a meticulous pre design helps the EPC propose the best
solution to a client.
Then, a detailed analysis and design of the solar rooftop system is
executed. Multiple orthogonal parameters of design are connected
to each other. Hence, relevant data improves quality of work.
Data impacts multiple aspects of rooftop solar design as follows:
1. Sales phase during client conversion
2. Pre-construction phase during detailed design
3. Energy simulation phase of design
Availability of high quality data for these elements has improved a
lot over the last decade. Therefore, the demand for higher
transparency by customers. End users are now extra aware of solar
technology. So, they demand precise designs with accurate
techno-commercials from day 1 of their buying journey. To fulfil
this need, an installer has to up their game or become obsolete.
Winning the end customer is not only a price war, it’ s transformed.
Installers can use the power of data on financial savings to
convince customers of best design solutions. End users value data
and are willing to pay a higher price for smarter work. Behind every
great sales pitch lies an unshakeable data driven insight.

The sales cycle for solar is long and an installer can win customer’ s
trust with data. Usually, the sales executive uncovers a lot of data in a
site visit. Using this information, a design engineer can create
designs of solar plant layout. While the traditional way involves site
measurement using tape measure. It’ s a safety hazard and a laborious
process. Whereas data from satellite imagery is just as good and has
transformed the pre sales bid procedure. An EPC can later conduct
site surveys using aerial drone imagery. This method enables
capturing of important dimensional data of all roof obstacles. Height
information with accuracy upto 5 cm can be extracted here. This
finally results in design layouts that are extremely precise with
minimum shading losses. Concurrently, delivering maximum
utilization for their rooftop area. Recently data from drones has been
used to determine solar potential of entire cities. It has truly
enhanced our expectation of the market size and design capabilities
of the users.
Finally, data used to predict energy simulation of solar plants has
seen a quantum leap. We have observed the quality of simulations
depend directly on the input quality of weather data. Older and free
to use weather data is usually very poor in quality. Whereas the latest
data from thousands of locations in India can be accessed instantly.
This data is augmented with information on air quality. Software with
capability to process this information can output precise energy
simulation results. Based on location, mechanical design and
weather; data can drive solar adoption through the roof.

MULTIPLE ORTHOGONAL PARAMETERS
OF DESIGN ARE CONNECTED TO EACH OTHER.
HENCE, RELEVANT DATA IMPROVES QUALITY
OF WORK.."
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The energy sector is becoming more composite and digital
technology is the need of the hour for the entire ecosystem: right
from site selection, power generation forecasting, operational
performance analysis to predictive maintenance. Digitization also
plays a primary role in integration of renewables and preparedness
for future models like demand response.
Leaving apart the data collection difficulties through variants like
FTP push, Modbus / TCP (Data loggers), API’ s (Cloud) we primarily
focus on diverse usage of data in transforming the Solar energy
sector.
Power generation forecasting: Day ahead forecasts are typically
delivered in the morning for the next day from 0 to 24 hours and
updated multiple times over the rest of the day and should be
delivered automatically by the forecast provider. Generation
Forecasting agencies rely on numerical weather predictions,
satellite data and/or statistical forecasting and filtering methods or
combinations of these techniques. The statistical filtering which in
turn requires a near-real-time data feed from the monitoring system
to the forecast provider along with plant historical data for building
the models. As a best practice, the forecast provider should also
be informed about scheduled outages and the expected duration
of forced outages. Availability of data from SCADA systems
(Historical performance values, accurate real-time values) / IoT
instruments (weather monitoring parameters) are instrumental in
optimum generation forecasting which is directly linked to huge
penalties (Financial performance).
Operation performance: In general data should be analyzed at
various levels, plant level (portfolio level if available), inverter level
& string level. The analysis should consist of various parameters at
stated levels, aggregated to required time periods carefully chosen
based on practical situations. Increasingly smart use of data along
with relevant KPIs can unleash the misconceptions and provide
guidance to the O & M team for performance excellence /
benchmarking at various levels (plant, Invertors, strings etc.)
Few Key Performance Indicators (KPI) which provide Business
Units with a quick reference on performance of the power plant
includes
Specific yield - Measure of the total energy generated per KW
installed over a certain period. Calculating specific yield at
inverter level also facilitates performance comparison between
inverters
Performance Ratio (PR) - Ratio between the actual specific yield
and the theoretically possible reference yield which captures
the overall effect of losses of the PV system for longer periods.
We can also use Temperature-controlled Performance ratio for
shorter durations
Few other KPI’ s include energy performance index and energybased availability. We can also evaluate the service team
performance through intervention time, response time & resolution
time based on data.

Who would have thought that if you add photovoltaic cells,
Machine Learning, algorithms, and sensors, the end product would
be a sustainable world? Seems quite an obscure thought, right?
But as it appears, this is true. To begin with, we all know that the
invention of technology to harness the never-ending source called
the sun was a big leap in the tech world, but it had a small
problem, it was unreliable. And be it a human or a machine,
anything which was unreliable has always been soon forgotten, the
only reason we remember something even after it’ s dead or
obsolete in case of technology is only when it had done something
extraordinary and right now, that is something that is happening
with the solar energy sector as well, it is seeing a transformation
which will change the perception it had on its arrival. It could be
easily said that the once prodigal, is now on the way to become
the wise son.
Big data is providing the solar sector with the power to become
reliable, to see the future, to automate things, to change the way
businesses operate in this sector.
The introduction of data into the sector not only bought reliability
to the technology but also to the people who put their money in as
the demand has since been growing for these products due to
them being easy to maintain and wholly automated, in India itself
the solar sector is the fifth most attractive sector for investment.
The confidence in the technology has made the investors stick
and bring in a boost to this once dwindling sector.
Sensors and Artificial Intelligence have made it possible to study
the cloud movements and forecast weather conditions thus
making it possible to prepare for the future. For example, IBM’ s
Hybrid Renewable Energy Forecasting solutions, use cloudimaging technology and sky-facing cameras to predict the weather
up to a month in advance. When that kind of technology is used, it
can lead to an increase in renewable power generation that is
stored or delivered to the grid by up to 10 percent enough to
power 14,000 homes.
Data has also brought with it the ability to become self-sustaining,
machine learning equipped with web platforms has made it
possible for data monitoring in a way which was impossible for
humans, this allowed for a pattern to be confirmed and energy
consumption to be reduced or increased when necessary. This has
helped to reduce unnecessary wastage of energy and helps save
families substantially. In some nordic countries, the excess solar
power production sometimes leads to consumers being paid to
use the energy that they generated.
Big data is fundamentally changing the world we live in. The mode
of power generation, pricing, and consumption are all changing,
causing significant disruption in the energy sector. New smarter
ways of monitoring, modelling, analyzing, and predicting energy
generation and usage are helping us to achieve sustainable
energy objectives as the global population faces an
unprecedented environmental challenge.

In addition, I wish to express extensive usage of data in modern
business scenarios like
Data-driven analytics to accelerate integration of renewable
energy into the modern grid
Operating IREP (Integrated renewable energy projects like
Solar-Wind-Hydro, Solar-wind-battery storage) projects towards
renewables integration, dispatch optimization, portfolio
optimization, energy & reserve co-optimization
Solar plant operates at maximum capacity when electricity
prices are higher rather than percentage of operational time
Predictive analytics to improve inspection, maintenance
scheduling, maximize performance & operations around
financials rather than Kilowatts.
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SENSORS AND ARTIFICIAL
INTELLIGENCE HAVE MADE IT POSSIBLE TO
STUDY THE CLOUD MOVEMENTS AND
FORECAST WEATHER CONDITIONS THUS
MAKING IT POSSIBLE TO PREPARE FOR THE
FUTURE. FOR EXAMPLE, IBM’S.."
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