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Artificial Intelligence
Any technique that
enables machines to

mimic human
intelligence.

Machine Learning

A subset of Al using
statistical techniques to

enable machines to
improve tasks based on

data. This category

includes deep learning.
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Deep Learning
A subset of machine learning

composed of algorithms that N N
permit self training while Eilz—: = i ":H J@Aiﬁg jJ[] T o
performing tasks like speech and M = N
image recognition, using Jﬂj&b ’ ﬂ%”j&%t’% EP E‘JI¢
multilayered neural networks. g%ﬂ% Miﬁ%ﬂ]ﬁ’f@ﬁ
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Flexibility

* GPU = Cloud Training

* ASIC - Edge Inference

flexibility

* High performance floating point, but high power

+ Lowest cost/power with less flexibility

* FPGA = Cloud Inference, Edge Training/Inference

+ Growing in use as balanced between performance and

+ Embedded FPGA (eFPGA) to enable integration with ASlt

FPGA ASIC

Al Computation

Efficiency
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Driving Digital Transformation of The Power Industry with Al and Digital Twin
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Enhancing Power System Analytics with Pl System

SCADA [ Plinterfaces | Multiple PI Servers
Synchrophasors _: > serving different data
m and retention times
Pl AF
Pl Coresight

Pl OPC Server

Reporting

| Datamining | Analytics

MATLAB

Visualization

| PIProcessBook
Pl DatalLink
MATLAB

Pl ProcessBook
MATLAB

Pl ProcessBook

Pl Coresight
| MATLAB

Real-time
synchrophasor
from PI System

Developed algorithms

running on MATLAB
= [ Notifications

—N Report

dfidt ]
generation

Spectral analysis
[ Pl Notification and PI Event Frames in future

Currently being tested with MATLAB and possibility to integrate with ]

Example of Online Spectral Analysis

Amplituds
Real-time e

synchrophasor
from P| System

Developed algorithms
running on MATLAB

Speciral analysis

[ Currently being tested with MATLAB and possibility to integrate with Pl FFT in future
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Using the concept of convective heat transfer to estimate the
amount of oil in a transformer tank
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Irradiance

l T I
| éé 1

15 MW

. "g"j’”"e‘ l l Load
Partal 8 MW e L) Residential = 10 MW, PF=0.15
Shading ASM = 0.16 MVA
-_—y |V2G
“’:___ = f4aMw
8=0.% | (100x0kw)
Wind Farm
4.5 MW
e tl'rq [ ACTIVE POWER
= - 60 Hz

24-hour Simulation of a Vehicle-to-Grid (V2G) System

Clock

time (h)
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1.Build Simulink model
of electrical grid

3. Parameter estimation of

4. Simulate 1000s of scenarios

model using grid data

gl i
_H w0 .'

)

]

]
e

reserve

5.Is energy

sufficient?

yes | 6b. Repeat cycle | |
in 15 minutes

no

6a. Modify grid controllers to
increase energy reserve.
Repeat cycle in 15 minutes.
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