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EVOLUTION OF TECHNOLOGY
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* Itis mark . a number of
fields, includir

intelligence, nanotec , utlng, biotechnology,
the Internet of Thmgs the Industrial Internet of
Things (lloT), Blockchain, fifth-generation wireless technologies

(5G), additive manufacturing/3D printing and fully autonomous
vehicles.




Investments in digital electricity infrastructure and software
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Electricity systems software @ Industrial energy management software @ Building energy controls
® EVChargers @ Smart grid infrastructure @ Smart meters @ Other
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THE ANALYTICS SPECTRUM
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Analytics Human Input

Descriptive
What happened?

| Diagnostic
Why did it happen?

Predictive .
What will happen? Decision

Decision Support
Prescriptive

What should | do?
Decision Automation




ANALYTICS IN THE POWER PLANT CONTEXT
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Maintenance Business Optimization

Optimization

. » Measure, Visualize and « Strike the right mix of  Enterprise level O&M
Improve operational Availability, Cost of Optimization
parameters Maintenance & Risk  Market |nte||igence

» Get the last penny from  Demand Forecasting
your process « Solar Power
Prediction
= « Portfolio Management
» Resource planning




ANALYTICS: MAINTENANCE OPTIMIZATION
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DIGITAL TWIN
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pliyEnEeERYEeE e Walk Through

3D modeling * One Stop
Software Documentation

» “What Ifs” to evaluate
operating scenarios.




ADVANCED MONITORING OF STOCKYARD : 3D
STOCK PROFILING & HOT SPOT DETECTION
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SOURTESY POWERGRID




e NT agement

Centre’ (! aging the
assets and mc ely on real time basis
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* PMUs mee f a particular
location as well gives a direct
indication of whether the ar dility limit is being approached.

* WAMS therefore provides a comprehensive view of the entire grid and
iImproves situational awareness of the system operator.

* Improves reliability and utilization of the grid.




onstruction

period.
* Reliability of tt and maintenance is
easier. T— — — g
* In India, more than 50 substations are already digitalised.




conce 0 Series

capacitors nd above.

* Dynamic Comp ity and power quality by
providing voltage control a ctive power control, Power
oscillation damping as weII as Power transfer capacity increase.18 Nos.
SVC / Statcoms are installed / under implementation.
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* Advance ) - fault
location, isolat ation; load reduction

through voltagé reduct __:,_.“'ment; and support

for micro grids and electric vehicles.
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* Accura

» optimal procur f the distribution

system.

» Monitoring the performance of the distribution system and calculate reliability
indices like SAIDI, SAIFI, CAIDI, etc.




and generation

balancing.
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microgrids,

* Buying and sellln of el the D "R ownlng consumers
using blockchain technology is belng expenmented with.
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tin excess
of 1 ervice

connect onnections are
in the same 4

* Cleanmax Solar co as in July 2018, and has
already installed nearly 45( ory premises. It is growing at
present at more than 100% per year.

* Target, a discount retail chain, added over 40 MW of solar to its portfolio in 2017. The
business now has more than 200 MW of installed capacity.
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* Increasec naging the
grid. EVs with ¢ ance the grid,
integrate renewables, te of charging, in accordance
with the quantum of power available in the grid due to the intermittent
renewable, or even feeding back to the grid, when required.
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Reduce r power costs for
consumers

Reduced pea"". 1a
Increased integration of large- e energy sy: ems

Better integration of customer-owner power generation systems, including renewable energy
systems

Improved security
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* Cyber atta

* The world is gea mp ter Emergency
Response Teams ( ER’ 1ed in each country since early
1990s. CERT is an expert group that handles computer security incidents.
CERT-IN has also been formed in 2004, but its activities have picked up in
the last few years.







