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RAJASTHAN ENERGY SCENARIOS 2030 | 2050
Report on Training and capacity building program on ‘Long-term Demand Forecasting: Modelling Approach for DISCOMs’
Date: April 28th 2022, 
Mode of Workshop: Zoom (Online mode)
BACKGROUND

Centre for Energy Regulations (CER) IIT Kanpur, Bask Research Foundation and CUTS International are working on the ‘Rajasthan Electricity Demand Scenarios 2030 | 2050’ project. The electricity demand of Rajasthan at the state and district level will be forecasted for the years 2030 and 2050 as an outcome of this project.

A one-day training and capacity building program for power sector utilities in Rajasthan was organized on long-term demand forecasting, power planning, current methodologies, and resource adequacy. The list of attendees has been provided in Annexure – 1. The workshop culminated in participants gaining a broader understanding of long-term electricity demand forecasting methodologies, factors influencing the forecasting results, and challenges faced by CEA while carrying out forecasting. 

Opening Remarks and Introduction 
Speaker: Dr. B. N. Sharma (Chairman, RERC), Dr. Anoop Singh (CER, IIT Kanpur), and Mr. Anshuman Gothwal (Director Programs, Bask Research Foundation)
The chief guest of the program was Dr. B. N. Sharma. He opened the session with remarks on the increasing complexity of demand forecasting and the importance of accurate forecasting for planning generation, transmission, and distribution capacity. 
Dr. Sharma explained how the methods for demand forecasting, which were based on the extrapolation of historical trends, have evolved. With changes in lifestyle, demography, and climate, he explained why it is imperative to use modelling techniques and probabilistic approaches for demand forecasting. With the example of the unprecedented national demand of 201GW, he discussed the importance of a resource adequacy framework to determine an optimal resource mix for the state of Rajasthan, where demand has surpassed 15,000MW even before the peak of summer. 
In his closing remarks, Dr. Sharma stressed the importance of power purchase planning and constructing least-cost portfolios considering the growing deployment of variable renewable energy and the challenges to system reliability. 
Prof. Anoop Singh introduced the Centre for Energy Regulation (CER) and Energy Analytics Lab (EAL) at the Industrial and Management Engineering Department, IIT Kanpur. After that, Mr. Anshuman Gothwal introduced Bask Research Foundation and the organization’s work to improve access to reliable energy in Rajasthan and support state-level power sector institutions for an inclusive and climate-responsive policy. 

Session I: The Evolving Scenario of the Indian Power Sector
Speaker: Ms. Ammi R. Toppo, Director (IRP), Central Electricity Authority (CEA)
Ms. Ammi R. Toppo set the stage for demand forecasting with a detailed explanation of the structure and evolution of the power sector in India since independence, introduced key dimensions and peculiarities of the Indian grid, and discussed future pathways and projections for installed capacity in 2029-30. She contextualized the evolution of the interregional transmission network in India, from 220kV in 1977 to the world’s highest voltage level of 1200 kV through ultra-high voltage lines. 
Ms. Toppo discussed the sector-wise (central, state, and private) growth of installed capacity between 2000-01 to 2020-21 and the changing generation mix since March 2007. She discussed the trends of plant load factors between 1986-87 and 2020-21, with the national average standing at the abysmally low figure of 54.49% in 2020-21. She also discussed the findings of the 19th Electric Power Survey conducted by the CEA, which projects the peak electricity demand to grow at 5.77% CAGR. 
Ms. Toppo explained the operation of ‘ORDENA,’ a generation expansion planning software for optimized resource planning in the short and long term. She concluded with a discussion on likely generation dispatch on peak demand day in 2029-30, in a scenario of 340GW of demand. 
Session II: Long-term Demand Forecasting for DISCOMs: A Case Study of Rajasthan
Speaker: Prof. Anoop Singh, CER, IIT Kanpur
The session started with Prof. Singh making a case for conducting the forecasting exercise every three years as it decreases the total cost of error in long-term demand estimation. He explained various drivers of electricity demand, such as per capita SGDP, Urban population ratio, etc., and the impact of Covid-19 on the state electricity demand across states. He further talked about the econometric model used by CER for estimating long-term energy requirements, its functional form, and variables considered for econometric modelling. 

Prof. Singh presented the forecast results obtained by CER for per capita electricity consumption and total energy required by DISCOMs. The results were obtained for four different growth scenarios, i.e., high, medium, low, and realistic growth scenarios at the state and the discom level.  He further compared the results obtained by CER with the forecasts obtained by World Energy Council and 19th EPS under different scenarios.

Session III: Practices and Challenges in Estimating Long-term Demand
Speaker: Mr. Deepak Kumar, Director, PS & LF, CEA
This session focused on CEA's current practices and methodologies for long-term demand forecasting at the national and state level. Mr. Kumar talked about the 19th Electric Power Survey (EPS) and explained the two methodologies used by CEA for forecasting, i.e., the partial end-use method (PEUM) and the econometric method. He discussed various variables, models, assumptions, and issues with each methodology. He also mentioned that demand met from distributed energy sources not connected with the grid, such as mini-grid, CPPs, off-grid solar, and solar pumps, are excluded from the 19th EPS forecasts. The econometric study performed by CEA is based on actual GDP witnessed till 2017-18, whereas PEUM is based on actual data till 2015-16 only. Thus, the results obtained from the econometric model are closer to actual than PEUM.

Mr. Kumar further discussed the 20th EPS in detail, which is currently underway. He shared that the emerging aspects such as EV, Solar Roof Top, Solar Pumps, and Green Hydrogen are considered in the 20th EPS and discussed CEA's challenges in terms of input data, the impact of Covid-19, and the impact of CPPs consumption on demand forecasting.

Session IV: Resource Adequacy – Principles, Practices, and Way forward
Speaker: Prof. Anoop Singh, CER, IIT Kanpur
In this session, Prof. Singh explained the basic concepts of resource adequacy, its principles, importance, need, and the agencies responsible for maintaining resource adequacy at the state level for long-term demand forecasting. He further discussed that two approaches are used to evaluate resource adequacy, i.e., demand forecasting and capacity procurement. 

Prof. Singh explained the approach and methodology used for formulating a power procurement strategy. He mentioned that CER uses GAMS based optimization model for demand forecasting and power procurement planning. He showed the results of CER's studies on Uttar Pradesh and Chhattisgarh to estimate power procurement portfolio under different scenarios. The session was concluded by discussing the best regulatory practices for long-term demand forecasting (LTDF) and power procurement planning to ensure resource adequacy. 

Closing Remarks
Speaker: Prof. Anoop Singh, CER, IIT Kanpur
The training and capacity-building program was closed by Prof. Anoop Singh and Mr. Anshuman Gothwal by expressing his gratitude to the program's chief guest, Dr. B. N. Sharma, and all the other participants of the workshop. 

ANNEXURE – 1 LIST OF PARTICIPANTS
	S. No.
	Name
	Designation and Organisation

	1
	Dr. B.N. Sharma
	Chairman, RERC

	2
	Himanshu Khurana
	Director (Tech.), RERC

	3
	Deepak Kumar
	Director (PS & LF), CEA

	4
	Ammi Ruhama Toppo
	Director (IRP), CEA

	5
	A S Kamlanker
	SE (SMU), JVVNL

	6
	Ashok Agarwal
	Deputy Director, RERC

	7
	S C Sharma
	CE, LD, Heerapura

	8
	Sona Sisodia 
	SE, RRVPNL

	9
	Deepti Mathur
	Executive Engineer, JVVNL

	10
	Dinesh Khandelwal
	Joint Director, RERC

	11
	Gopal Nandan Khanna
	XEN, CTPP, RRVUNL, Chhabra

	12
	Jaya Agarwal
	Executive Assistant, RERC

	13
	M S Jhala
	ACE (M&P), AVVNL

	14
	P. S. Saxena
	Dir (PT), RUVNL

	15
	Pankaj Dukheria
	AEN, RVUN

	16
	Praveen Garg
	Deputy Dir., RERC

	17
	R P Yadav
	AEN, CSCTPP, RRVUNL, Chhabra

	18
	R S Badiyasar
	SE (RA&C), JdVVNL

	19
	Sandeep Kumar Saharan
	AEN, SCSTPS, RRUVNL, Suratgarh

	20
	Sanjay Songra
	

	21
	Mr. B. B. Mehta
	Director, SLDC Odisha

	22
	Sudheer Sharma
	

	23
	Umesh Gupta
	SE (Regulation), JVVNL

	24
	Y K Aren
	SE ((M&P), JVVNL

	25
	Yogesh Kharakwal
	AEN (TD), RVUNL, Jaipur

	26
	Mohit Murarka
	IIT Delhi

	27
	Surendra Vashishtha
	SE (PP), RUVNL

	28
	Paresh Gaur 
	Assistant Director (Tech.), RERC

	29
	Neha Deswal
	ReNew Power







ANNEXURE 2 – PICTURES FROM THE WORKSHOP
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PEUM VS ECOMETRIC MODEL

> The result of econometric model is closer to the actual till now.
> The econometric study is based on actual GDP witnessed till 2017-18
PEUM is based on actual data till 2015-16 only.
» Issues with Econometric Method: Deepak
v Dependent on the accuracy of other forecast ( i.e. GDP).
asticity between the GDP & power consumption is found to be very dynamic.
v The estimation, although closer, are on lower side in comparison with actuals—
ot desirable for power infrastructure planning.
It suggests that the econometric method is not so reliable in Indian context for

astructure.
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