“Replacing Human Intuition with Artificial
Intelligence in Rural Power systems of India.”

[0)%

Dr. BV SURYA VARDHAN

PhD, Power System Optimization



Presentation Outline

Publications
References

Introduction

Skills

Acquired

Project

Outline

Challenges in Data
Gathering and
Short Term Load
forecasting

Effect of Replacing
intuition based
methods

Conclusion

Future Work



Introduction

Three
Questions




Generation = Demand

Before Renewables :- (Till 1%t decade of 215t Century)

Demand
(Uncertain)

Generation

After Renewables :- (After 15t decade of 215t Century)

Generation Demand

(Uncertain) (Uncertain)




- Focussing on area wise strategy and deploying
Artificial Intelligence methodologies accordingly

« Conducting an in depth data analysis |,
coordinating with various stake holders to gather
data.

- Connecting the dots of the challenges with
academic methods and solving the problems.




To Develop Novel Short term Load
Forecasting algorithms to make 1t compatible

OBJECTIVES with scheduling algorithms.

- To Integrate Short term Load forecasting
(WHAT) with active power scheduling considering
orid integrated multi energy systems.




AIM 1 - Challenges 1n Data Gathering and
Short Term Load forecasting




SURVEY AND

PREREQUISITE

- Three types of Load Forecasting (Long,
Medium and Short) , focus on short term

« Our survey believe that Discom level , state
level and national level should have different
forecasting strategies.

- To Integrate Short term Load forecasting
with active power scheduling considering
orid integrated mult1 energy systems.




DISCOM Level Challenges and Forecasting

Substation : Mahasamund (Chhattisgarh)




Problems faced during Load analysis and its Short term forecasting
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« Manual noting of data despite presence of Data Loggers (Ref — Left Side Image)

A person Manually notes the data (Ref — Right Side Image)




PROBLEMS FACED DURING LOAD ANALYSIS AND ITS SHORT TERM FORECASTING
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Load is in Amperes (becomes difficult for scheduling algorithms)
Manual Switching's are used for feeder operation
Manipulated data
Load shedding without any reason
Irregular nomenclature of Transformer Loading
(Intense Survey is required)



PROBLEMS FACED DURING LOAD ANALYSIS AND ITS SHORT TERM FORECASTING

Machine Learning based Classifier —Regression mapping
for short term load forecasting

Remove the
Outliers

Outlier Detection
using IQR (Inter Quartile
Range) Method

Split Data Into Train
and Test using
K Fold analysis

Tuning of Hyper parameters Train using all possible Form all
of best method with an combinations and decide Combinations of
objective of reducing Mean best method based on Classifiers
Square Error Statistical Analyses and Regressions

—Q nd

A) Left Side and right side Figure demonstrates proposed STLF methodology and considered methods

and its mapping respectively




Load Forecasting Parameters Considered from Indian Perspective

Construction
Air BCtwity Festive
Temperature Atmosphere

System : Demand
P Load Forecasting Deviation
- . i
Seasonal N
Mron Demand Proposed
Contingency
Margin

All the above input parameters have correlation factor greater than 0.5



Load Forecasting Parameters Considered from Indian Perspective
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1. Load 1s in Amperes (A)
2. PU (Per Unit) = Actual Load/Maximum Load
3. The best method is “Tree — Neural Network™. Decision Tree as classifier and Neural Network as regression, K fold Analysis

4. For Day Ahead : 9! Nov ‘2023 —During Diwali.



AIM 2 - To Integrate Short term Load
forecasting with active power scheduling
considering grid integrated multi energy
systems.  (Effect of Replacing intuition

based methods )
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Result And
Analysis

Substation Voltage (pu)
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Conclusion

* Many places where there 1s a resource
scarcity, decision making depends on Human
Intuition .

 This Intuition leads to a placebo effect,
causing significant errors in power system
operation

* Al can replace this human intuition and
produce better results 1f followed an
established and area specific procedure.
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