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Forecasting what?

● Past

– Demand/Supply mix
● Present

– +Price
● Future

– +Renewables
– +Distributed generation &
– +Demand response effects
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Non "energy sales" revenues?

https://www.iea.org/weo2018/electricity/

How to forecast?How to forecast?
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Supply and demand

● Supply investment horizon

– For heavy duty ones 5-7 years
– Solar ~ 1 year
– Storage ~ 6 months

● Demand

– Population, economic growth, prices
– Technology!!

● Technologic progress faster on oil& gas than solar&battery
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In algorithms they "used to" trust

● AI -> this is maybe the 5th wave of AI

– Stanley Kubrick - 2001: Space Odyssey (1968)
● What has happened to

IBM Watson?

● Do you drive car by just looking at

rear view? 

https://spectrum.ieee.org/the-human-os/robotics/artificial-intelligence/layoffs-at-watson-health-reveal-ibms-problem-with-ai
https://www.healthcaredive.com/news/ibm-watson-health-paring-down-hospital-projects/526013/

https://spectrum.ieee.org/the-human-os/robotics/artificial-intelligence/layoffs-at-watson-health-reveal-ibms-problem-with-ai
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Algorithms are inevitable

● Major question

– Predictability
– Explainability

● Advice: use both, trust none
"Long-Term Capital Management, a hedge fund set up by, among others, the 
economists Myron Scholes and Robert Merton in 1994. With their work on 
derivatives, Scholes and Merton seemed to have hit on a formula that yielded a 
safe but lucrative trading strategy. In 1997 they were awarded the Nobel prize. A 
year later, Long-Term Capital Management lost $4.6bn (£3bn)in less than four 
months; a bailout was required to avert the threat to the global financial system. 
Markets, it seemed, didn’t always behave like scientific models."

https://www.theguardian.com/commentisfree/2015/oct/11/nobel-prize-economics-not-science-hubris-disaster

http://www.barissanli.com/calismalar/2017/20170308-bsanli-bilkent.pdf
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Using R
● Electricity demand has periods

– Seasonal, moon calendar, solar calendar

http://www.barissanli.com/calismalar/dersler/r/rders8.php

weekly

moon

solar
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Load Duration Curve 

Source: EPİAŞ
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Recent study for Transmission Planning

● "

Ali Haydar Güverçinci,  http://etd.lib.metu.edu.tr/upload/12621200/index.pdf
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An example model structure

https://www.garantiinvestorrelations.com/en/images/pdf/2015-Electricity-Market-Report.pdf
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Interpretable ML

https://christophm.github.io/interpretable-ml-book/

https://www.r-bloggers.com/interpretable-machine-learning-with-iml-and-mlr-2/
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Renewables supressing prices

https://www.sciencedirect.com/science/article/pii/S0140988318303931?via%3Dihub

Every 1000 MW wind : 
Price decrease of  $1.45/
MWh to $4.45/MWh for 
non-wind resources 
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Forecast of technology- lessons learned
Crystalline PV

● Low level factors
– Variables of cost model(wafer area)

● High level
– R&D, learning-by-doing, and scale 

economies 

https://www.sciencedirect.com/science/article/pii/S0301421518305196
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Forecasting new actors

● Demand elasticity
● EV & Distributed generation
● Bots
● Algorithmic traders
● New financial instruments
● Aggregators
● Prosumers
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Great Migration of Tribes 2030 (Bayram Trafiği)

https://www.entsoe.eu/data/map/
0.7 M

illion cars

0.7 Million cars

Every car
+ 20kW charge

0.7 mCars:
    ~ 4000 MW

2018 Peak demand:
~ 49000 MW

A change in:
- demand
- topology of grid

http://www.hurriyet.com.tr/ekonomi/bayramda-15-5-milyon-arac-yollardaydi-40574570
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EV&PV: Winter problem

http://www.diva-portal.org/smash/get/diva2:1244542/FULLTEXT01.pdf

January
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Short term PV forecasts

https://www.researchgate.net/profile/Luyao_Liu6/publication/326323669_Prediction_of_short-term_PV_power_output_and_uncertainty_analysis/
links/5bfd0428299bf10737f9bbfe/Prediction-of-short-term-PV-power-output-and-uncertainty-analysis.pdf
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PV effect – Real & perceived by transmission
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Questions?

www.barissanli.com
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