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The thirteenth Power and Energy Engineering Conference of professionals, 
researchers, and future citizens in the Asia-Pacific region, who are responsible 
for improving the availability, affordability, reliability, and resilience of our 
power and energy systems is ready for staging virtually, with ‘Power and 
Energy for a Greener World’ as its theme. Even at the close of COP 26 climate 
negotiations in Glasgow, we are still not able to walk the talk on our journey 
to a greener Planet. The collapsing climate and the sticky pandemic have 
inflicted unpredictable misalignments in the way the world is trying to re-
adjust. Major share of the woes is attributed to the traditional transactions of 
energy and power, and the expected access route to its solution or reaching 
a state of ‘less bad than they could be’, is again dependent on what we intend 
to do in energy. Our researchers and practitioners have been dwelling deep 
into these problems in their own settings spread worldwide, and against our 
call for papers we could receive 168 papers to this conference, out of which 
77 emerged as timely and found time slots for presentation. Getting over 
several disruptions, 61 peer reviewed papers are going to be presented and 
discussed. In addition, there are 5 keynote addresses by veteran PES leaders, 3 
industry interaction slots, and an industry connect session, a number of young 
professionals’ thought sessions, Women in Energy interactions, and Students 
discussion, as well as Tutorial sessions on topics of immediate relevance to 
Power and Energy practice and research. On behalf of IEEE Power and Energy 
Society, IEEE Kerala Section, and the 2021 APPEEC Organizing Committee I 
invite you to this deliberation and look forward to your helpful contributions 
and suggestions to reach practical solutions for greening faster and farther.

Foreword

Prof. V K Damodaran
General Chair



China, US, India, Japan and Russia are the top five countries in terms of electricity 
generation capacity. Between them they had a total capacity of 3,650 million kW in 2016. 
In terms of fuel sources for electricity coal, natural gas, hydro, nuclear, renewables and 
oil provided 38.3%, 22.9%, 16.3%, 10.2%, 9% and 3.3% respectively in 2017. This means 
almost two-thirds of the global electricity production came from fossil fuels in that year. 
This is reflected in about 10 billion tons of CO2 from electricity generation or about a 
third of the global production.  However, this mix is expected to change significantly in 
the next 10 years. By 2030 installed power generation capacities from wind, solar PV, 
hydro power, nuclear and thermal are going to reach 540 GW, 420 GW, 530 GW, 160 GW 
and 1200 GW respectively.  The top five CO2 emitting countries are: China, United States, 
India, Russian Federation and Japan each producing between nine and one billion metric 
tons of CO2 in 2016. However, CO2 is not the only concern against global warming. The 
Global Warming Potentials (GWP) of greenhouse gases are as follows: CO2 (1), Methane 
(28), Hydro fluorocarbons (138), Nitrous oxide (265), Per fluorocarbons (6,630) and 
Sulphur hexafluoride (23,500).  So, the bottom line is: Efforts in the electric power sector 
to replace fossil fuel with renewables and nuclear will help. But if emission from the 
transportation sector continues to rise, the drop in power sector contributions will not 
be enough. Large scale Electric Vehicle deployment will help, but question remains – how 
will the EV be powered.

Keynote-2Plenary Keynotes

Saifur Rahman
2022 IEEE President Elect,  Joseph R. Loring Professor & 
Director - Virginia Tech Advanced Research Institute

Keynote-1 Keynote-1

Abstract

Global Electric Power Sector: Engaging with 
Environmental Issues
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Keynote-2 Keynote-2
Sukumar Kamalasadan
Duke Energy Distinguished Professor Department of 
Electrical &amp; Computer Engineering, The University 
of North Carolina

Abstract

Data-driven Management and Control of 
Electric Grid with Renewables Applications

Enhancing the life of Lithium-ion (Li-ion) batteries has been the topic of 
much interest in the e-transportation industry. In this framework, the role 
of on-board cell voltage balancing (with temperature rise) will be presented. 
This is a critical design aspect, which affects cost, calendar life, state-of-
charge, and state-of-health. The design and implementation of novel DC/
DC converters for battery cell-voltage-equalization will be discussed. For 
the first time ever, this seminar will also introduce a closed-loop cell-charge-
balancing technique that uses instantaneous cell voltage and temperature 
rise (ΔT) as control parameters. This presentation will go on to cover the 
design and development of a customized automated battery system (ABS), 
which was built to automate the overall testing conditions and reduce human 
error. Finally, the seminar will cover the all-important topic of temperature- 
and health-dependent battery cell modeling, characterization, and cycle 
life estimation. This part of the talk will include smart core and surface 
temperature estimation techniques for health-conscious BMS and will 
present a model-to-model comparison. A comprehensive review of cell 
temperature estimation techniques applicable to health-conscious fast 
charging and smart BMS will also be presented. Finally, a critical review of 
machine learning-based data-driven fault detection/diagnosis of lithium-
ion battery will also be presented.
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Keynote-3
Sheldon S. Williamson
Professor with the Smart Transportation Electrification 
and Energy Research Group, Department of Electrical, 
Computer, and Software Engineering, University of On-
tario Institute of Technology, Oshawa, ON, Canada.

Abstract

Integrated Power Electronics and Machine 
Learning Solutions for Health-conscious 
Battery Management Systems and Fast 
Charging 

Enhancing the life of Lithium-ion (Li-ion) batteries has been the topic of much interest 
in the e-transportation industry. In this framework, the role of on-board cell voltage 
balancing (with temperature rise) will be presented. This is a critical design aspect, 
which affects cost, calendar life, state-of-charge, and state-of-health. The design and 
implementation of novel DC/DC converters for battery cell-voltage-equalization will 
be discussed. For the first time ever, this seminar will also introduce a closed-loop cell-
charge-balancing technique that uses instantaneous cell voltage and temperature 
rise (ΔT) as control parameters. This presentation will go on to cover the design and 
development of a customized automated battery system (ABS), which was built 
to automate the overall testing conditions and reduce human error. Finally, the 
seminar will cover the all-important topic of temperature- and health-dependent 
battery cell modeling, characterization, and cycle life estimation. This part of the talk 
will include smart core and surface temperature estimation techniques for health-
conscious BMS and will present a model-to-model comparison. A comprehensive 
review of cell temperature estimation techniques applicable to health-conscious fast 
charging and smart BMS will also be presented. Finally, a critical review of machine 
learning-based data-driven fault detection/diagnosis of lithium-ion battery will also 
be presented.
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Keynote-4 Keynote-4
Tapan Saha
Currently he is the Discipline Leader of Power, Energy & 
Control Engineering at UQ, Founding Director of Austral-
asian Transformer Innovation Centre & Leader of UQ So-
lar and UQ industry 4.0 Energy TestLab

Abstract

Challenges and opportunities of Solar PV 
integrations to national grids Applications

Many countries are extensively integrating solar PV generations into their 
distribution and transmission grids to meet their renewable energy targets and also 
to reduce carbon emissions. Solar PV generation is variable and hence they bring 
many challenges for network and overall energy management. At the University 
of Queensland, our research team has been involved in a number of solar PV 
integration projects, which include both small scale rooftop PV  installations in 
distribution networks and large scale solar farms in transmission networks. This 
keynote speech will present some key outcomes and solutions from our research 
projects in PV integrations and energy managements.
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Keynote-5 Keynote-5

Abstract

Enhancing Resilience and Operational 
Flexibility with Digital Interventions

Globally, Smart power Grid has opened numerous opportunities as an impact of 
transformation phase of digitalization, decarbonization and deregulation. The power 
grid is rich with variety of randomly, dynamically varying parameters, in huge
volume. The cognitive intelligent tool has an ability to understand, adopt, incorporate 
and generalize these features while analyzing it, which gives improved accuracy in 
optimizing operational decisions and improving system security, stability, reliability 
and resiliency. The large scale use of tools as Intelligent Computer Vision, Thermal 
Imaging Cameras, Smart Wearable, Augmented Reality, Virtual Reality, Digital Twin, 
and Artificial Intelligence, machine learning, Data Analytics, IOT, Cloud is very inherent 
practice in today’s electric utilities, industries etc.
Content of Presentation:

 Trends, Technology and Regulatory Changes
 Challenges and Opportunities
 Case Studies / Examples of global industries
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Ranjeet Vaishnav

Surekha Deshmukh

Director – Utility Solutions,
TCS Utilities Business Unit

 Domain Consultant, Utilities,
Analytics & Insight, TCS



Keynote-6 Keynote-6
Bikash Pal 
Professor of Power Systems at
Imperial College London (ICL),
Vice-President - IEEE PES Publications,
IEEE PES Governing Board

Abstract

Dynamic Estimation and Control of Power 
System Applications

Electrical generation, transmission and distribution systems all over the 
world have entered a period of significant renewal and technological 
change and upgrade. There have been phenomenal changes/deployments 
in technology of generation driven by the worldwide emphasis on energy 
from wind and solar as a sustainable solution to our energy need. Model 
based control design strategy is not as effective now in system operation. 
Faster estimation of system dynamics, phasor estimation, point of wave 
estimation are now very useful for time critical monitoring and control of 
a real-world power networks. The interconnected AC system becoming 
lighter and lighter because of replacement of centralised synchronous 
plants with non-synchronous ones. Fast frequency response provision is 
very vital for keeping the lights on. This is the most credible challenge in 
smart transmission grid operation today. The reports from some of the 
recent power grid failures have exposed the inadequacy of control and 
protection of the network. This talk will highlight the importance of dynamic 
estimation and control of power networks for their stable operation. It 
will discuss both centralised and decentralised options. The speaker will 
share his research experience in this topic. Future research challenges 
andopportunities will be highlighted.
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Tutorials
Tutorial-1

Rashi Gupta
Managing Director, 
Vision Mechatronics Pvt. Ltd.

Abstract

The Evolution of Li-Ion Battery Solutions 
for Renewable Energy Applications

Li-Ion based Battery Energy Storage Solutions are emerging as one of the key 
solutions to effectively integrate high shares of solar and wind renewables 
in power systems worldwide. Electricity storage technologies can be used 
for a variety of applications in the power sector, from e-mobility and 
behind-the-meter applications to utility-scale use cases. Decentralised Off-
Grid solutions are also very common application for powering the remote 
and vulnerable communities. This session is about the evolution of Li-Ion 
battery solutions for renewable energy applications.



Tutorials
Tutorial-2

Jami Hossain
Vice President & Technical Chair, World 
Wind Energy Association (WWEA)

Abstract

The Role of Wind Energy in Energy 
Transitions

Wind Energy market has achieved a record-breaking 93 GW of new installa-
tions in 2020 bringing the total capacity of onshore and offshore wind ener-
gy capacity to nearly 743 GW. The technology is matured for both onshore 
and offshore wind farms and the Interest in offshore wind power is increas-
ing due to the large scale of generation, high capacity factors, fairly uniform 
generation profiles and falling costs. Manufacturers focused on technology 
innovation is continuously reducing costs and achieving even lower level-
ized cost of energy. In this session Dr. Jami Hossein talks about the role of 
wind energy in global energy transition.



1. Introduction 
KSEB Ltd is responsible for supplying electricity to 13.14 million consumers (serving 99%of 
State’s population as on March 2021) in Kerala State, India. It owns 38 Hydro Generating Sta-
tions, one thermal station, and a few non-conventional energy stations with a total installed 
capacity of 2174.26 MW, operates 421 substations and 19,462 km HV transmission line, and 
83,399 Distribution Transformers along with 3,62,000 km of LT distribution network. 
Kerala State Electricity Board established on 1st April 1957 as per provisions of Electricity Sup-
ply Act 1948 started functioning under the Government of Kerala,  generating, transmitting and 
distributing electricity in the State.  KSEB was restructured into a Government company namely 
‘Kerala State Electricity Board Limited’ with effect from 31.10.2013 as mandated by Electricity 
Act 2003.  KSEBL is operating through 3 strategic business units (SBUs) viz. Generation, Trans-
mission and Distribution. Distribution wing operates with 776 Electrical Section Offices (normal 
customer touch points), 216 Electrical Sub Divisions, 71 Electrical Divisions, 25 Electrical Circles 
and 4 Regional Offices.   Transmission wing manages transmission network from 33 kV to 400 
kV. The total installed generation capacity in the State as on March, 2021 was 3156.91 MW. Of 
which, hydel power contributed the major share of 2,129.42 MW (67.45%); while Thermal share 
was 632.38 MW (20.03 %), 70.28 MW from wind (2.23%), and 324.78 MW (10.29 %) from solar.

2. Goals and Priorities
KSEBL, while maintaining for Kerala, the coveted status of 100% electrified state, also envisions 
to be the best power utility of the nation, providing sustainable energy solutions to the people. 
The organization’s mission is to be an environmentally responsible master energy provider of 
the State, striving to ensure:
Quality power for all, at affordable rates - without urban-rural divide – efficiently integrating 
renewables, and ensuring high quality and reliability.
Transition to Smart Grid in a phased manner using developments in Information & Communi-
cation Technology (ICT)s.
Help to people for adopting an energy-efficient lifestyle with an intention to improve energy 
security, and protecting the environment for future generations.
That International standards being strictly followed in power distribution with regard to T&D 
loss, SAIFI & SAIDI. 

3. Challenges
Three major challenges have emerged recently for realizing the above goals and priorities. 
They are:

3.1. Increased Penetration of RE Sources: The recent technological developments which 
brought about reduction in the cost of components, as well as the declared policies of the 
Union and the State governments to promote solar projects has increased the solar share in 
the States power portfolio. But, power from these sources will not be available during eve-
ning peak hours. Also, high paying consumers becoming prosumers do adversely affect the 
cross-subsidy regime.

KSEBL: 
Towards a Reliable, Resilient Power System in the 
State of Kerala, India, in the Wake of Climate Change 
Impacts, and Disruptions due to COVID-19 Pandemic



3.2. Ensuring Quality Power for All: Large scale modernization like installation of insulated 
circuit systems with ring main facility has substantially improved the distribution systems in 
cities. But, the situation in rural areas is still gloomy. The urban - rural gap in quality of service 
provided has to be bridged. The investment requirement for this is high. 

3.3. De-licensing of Distribution Sector: According to the new amendment to the Electric-
ity Act in India, distribution sector is to be de-licensed. Development of distribution network 
will then remain in ‘No man’s land’ which may eventually lead to an underdeveloped network 
incapable of catering to the rising demands of the near future.

4. Way Forward
4.1. Revamped Distribution Sector Scheme (RDSS)
Presently, KSEBL aims at hassle-free integration of renewables and uninterrupted supply at all 
times of the Day. KSEBL’s plan is to develop a ‘comprehensive and realistic’ power distribution 
plan for the next five years. A Revamped Distribution Sector Scheme (RDSS) as per Govern-
ment of India guidelines is getting implemented. Targets include enhancing the reliability and 
quality of the supplied power, improving energy efficiency, ensuring resilient and safe electrical 
installations, smooth integration of green energy into the network, geo-mapping of assets, and 
supporting e-mobility. Evolving a revamped, smart, ‘technologically equipped and adaptable’ 
network constitutes an important aspect of the plan. For the smooth roll-out of the plan pro-
grammes, the state is divided into six regions: i. coastal, ii. hilly terrains with thick vegetation, iii. 
flood-prone, iv. waterlogged, v. critical areas (urban locales and industrial zones), and vi. plains/
midland (not included in the first five). Overall, the aim is an absolutely reliable, efficient, ac-
commodative, robust, safe, standard, and adequately adaptable distribution network of global 
standards. Accordingly, the T&D losses has been cut down from 13.07% in 2017-18 to 10.32% in 
2020-21 by strengthening supply infrastructure under the Dyuthi scheme (Power Distribution 
Plan from 2017-18 to 2021-22). The next Dyuthi Plan will be in effect from 2022-23 to 2026-27 
with a target to further improve the operational efficiencies and financial sustainability. 

4.2. Enhancing the Renewable Energy component in Energy Mix
Prior to 2019, only Small Hydro Power Stations were considered as renewable sources in India. 
As per the United Nations (UN) Intergovernmental Panel on Climate Change (IPCC) reports, 
lifecycle GHG emission (g CO2eq/kWh) estimates for majority of hydropower, cluster between 
4 and 14 (source: IPCC Special Report on Renewable Energy Sources and Climate Change Miti-
gation: Hydropower - 2011), whereas that of Solar PV station is approximately 40 (Source: Life 
Cycle Greenhouse Gas Emissions from Solar Photovoltaics, National Renewable Energy Labo-
ratory (NREL) Fact Sheet - 2012). Lifecycle Assessment (LCA) helps to determine environmental 
burdens from “cradle to grave” and facilitate comparisons of energy technologies. Comparison 
of life cycle stages and proportions of GHG emissions indicate that hydro stations, including 
those with significant pondage, are much more environment friendly than most of the other RE 
sources, including solar PV. Taking these aspects into consideration, the Government of India 
has now recognised Large HEPs also as renewable source. GoI has now even notified Hydro 
Power Purchase Obligation, whereby Distribution Companies are mandated to procure a cer-
tain percentage of their energy requirement from hydro stations. However, obtaining environ-
mental and forest clearance still remain a major bottleneck for KSEB Ltd. KSEBL is capable of 
meeting approximately 30% of its present requirement from renewable energy sources. It has 
proposed to meet 50% of its demand from RE sources by 2026. Government has already set 
the target of adding 3,000 MW of RE in next 5 years. 

4.3. Oorjja Kerala Mission 
Launched by Government of Kerala in 2018, ‘Oorjja Kerala Mission’ has 5 component projects 
aimed at sustainable growth of the electricity sector:  (i) Soura  (solar) - to establish 1000 MW 



of solar power projects in 3 years, (ii) Filament free Kerala - to provide good quality LED lamps 
at moderate rates to replace CF lamps, fluorescent tubes, and filament bulbs (rare) commonly 
used in houses and street lights, (iii) Dyuthi 2021 - a 40,360 million project to modernise the 
distribution grid and reduce power interruptions, (iv) TransGrid 2.0 - a 100,000 million project 
to reduce the transmission losses and to remove the current limitations and constraints in the 
transmission network, and (v) eSafe - a massive campaign to ensure safety by sensitising the 
users of electricity. These projects are being implemented by the energy related organizations: 
KSEBL, ANERT, EMC, and Electrical Inspectorate.

4.4. TransGrid 2.0: 
Transmission network, the backbone of any power system, enables transfer of bulk power 
from the generating stations to the load centres. Transmission SBU of KSEBL manages the 
construction, operation, and maintenance of EHT substations and transmission lines including 
that for EHT consumers. For strengthening the transmission network within the state to meet 
the increasing power demand, for ensuring supply reliability as per standards, and for having 
the evacuation system to increase the import capability, KSEBL is implementing a project titled 
‘Transgrid 2.0’. This is however, part of Oorjja Kerala Mission (Kerala’s Energy Mission) targeted 
for enhancing the transmission capacity for meeting future demand, improving reliability and 
quality of power transmitted and to reduce losses. The works included in the 1st phase ending 
in 2022 are grouped into 13 packages, and comprises the construction of 12 substations.

4.5. Soura and Other Solar Projects: 
The 1000 MW Soura project for Kerala is part of the goal of achieving 100 GW of solar capacity 
for India by the year 2022, as part of the national climate action plan. Out of this, 500 MWp is 
expected from Roof Top of domestic, public, and private buildings including educational in-
stitutions, hospitals, and commercial establishments. Another 200 MW is from solar parks in 
Kasaragod District, and 150 MW from floating solar projects.  

4.6. Ground Mounted Solar Projects: 
The first Ground Mounted Solar Project of 1 MW at Kanjikode under KSEBL funding was com-
missioned on 20.08.2015. In addition, 38.99 MW at the Nedumbassery Airport by Cochin In-
ternational Airport Limited (CIAL), 2.7192 MW by Kochi Metro Rail Limited (KMRL), 3 MW by 
HINDALCO, 2 MW at Kuzhalmannam by ANERT also fall in this category.  Another 3 MW at Kan-
jikode under KSEBL is also nearing completion.

4.7. Solar Parks: 
A 50 MW Solar plant at Ambalathara in Kasaragod was developed by IREDA (Indian Renewable 
Energy Development Agency) and the project was commissioned in 2017; additional 5 MW 
capacity is proposed in the 27 acres of land at Nellithadam in Ambalathara village. Another 50 
MW solar plant was developed by THDC India Ltd at Paivalike, Kasaragod in 250 acres of land, 
and the same was commissioned on 31.12.2020. A 100 MW Solar Park and Sub Station in 575 
acres of land at Cheemeni under UMREPP scheme is also proposed.

4.8. Floating Solar Projects: 
The first large floating solar plant in India was implemented in Kerala (510 kWp) at Banasura 
Sagar reservoir. The project was commissioned in March 2019. Government has decided to set 
up a 50 MW floating Solar Project at the unusable wetland in West Kallada, Kollam District, ex-
ecuted through NHPC by West Kallada Non-Conventional Energy Promoters Pvt. Ltd (WKNCEP-
PL). NTPC is setting up a 92 MW plant in the Kayamkulam Kayal in the area under the Kayamku-
lam Thermal Power Plant. The project completion is expected in March 2022. Potential of 125 
MW (25 MW at Cheruthoni and 100 MW at Anchuruli) is identified in the Idukki HEP Reservoir. 

4.9. Filament-free Kerala: 
Through this project all the existing CFL and filament lamps in the State will be replaced with 
energy efficient and long-lasting LED lamps targeting reduction in peak demand, global warm-
ing, and elimination of Mercury pollution from the discarded ones. 8.42 million LED bulbs were 



were distributed.

4.10. Dyuthi 2021: 
The focus of this project is to provide uninterrupted, quality power to all, with the lowest tech-
nical and commercial losses, maintaining best safety standards, and developing a system ca-
pable of integrating renewable energy sources. 

5. Flagship Projects of KSEBL
5.1. Communicating Fault Pass Detectors (CFPD): 
The most prominent cause of system distribution outages is HT feeder fault. As locating the 
point of fault is the most crucial milestone in the quick restoration trajectory, the field officers 
of KSEBL developed a CFPD (Communicating Fault Passage Detector) equipment to mitigate 
the problem. The equipment of in-house development helps in locating the point of fault by 
sensing the flow of fault current through the line and communicating the event to any pre-de-
fined location. The CFPD is custom made for HT lines and is successfully in service for the past 
two years. With in-house developed GIS interface, this CFPD is a proven panacea for the prob-
lem of locating HT feeder faults. The location, viewable on desktop or mobile phone, has made 
a significant positive impact on the reliability profile of KSEBL distribution system. Considering 
the utility value of this innovation, 16,000 CFPD units are being manufactured in KSEB facility 
at Palakkad and deployed. 

5.2. Kerala Fibre Optic Network (K-FON): 
K-FON is an enterprising project of the Government of Kerala aiming to remove the digital di-
vide, by being a complementary infrastructure to the existing telecom ecosystem in the State, 
and acting as an information super-highway through the creation of a robust core and mid-
dle-mile infrastructure. The scope of the project is to (i) Create a highly scalable and resilient 
core optical fibre network across the state (ii) setup an access network to connect 30,000+ 
government and educational institutions (iii) be an Infrastructure Service Provider and provide 
non-discriminatory access to service providers, and (iv) provide free internet to 20 lakh BPL 
(Below Poverty Line) households. Among other benefits to KSEBL, the project ensures High 
Speed Internet Connectivity to all its offices. KSEBL will get pole rent, plus 4 fibres, free of cost 
along 47,289 km of distribution line. It will meet additional data communication requirements 
for Control and Protection, Smart Grids and Smart Meters and Internet of Things, Network Op-
erating Centre (NOC) & Data Recovery (DR) Centre; ADSS OFC laying through Distribution Poles; 
OPGW OFC installation through Transmission towers; and Point of presence (PoP) installation 
at 376 Substations. The assets created will vest with KSEBL.

5.3. Enterprise Resource Planning (ERP): 
ERP will allow KSEBL to use a system of integrated applications to manage the business and au-
tomate many back-office functions related to accounting, material management, and human 
resources. The project is conceived as a Centrally Sponsored Scheme under IPDS. The work is 
nearing completion.

5.4. E-Mobility:
KSEBL, designated as the State Nodal Agency to ensure deployment of e-Vehicle charging sta-
tions across the State has planned to provide adequate numbers of EV charging stations cover-
ing all the districts. Several of them are operational now for many months. Under central fund-
ing through Department of Heavy Industries, Faster Adoption and Manufacturing of Hybrid & 
Electric Vehicles in India (FAME-India) PHASE-II Scheme, 30 charging stations are being installed 
in seven cities with over one million population. These stations are expected to be completed 
by the end of 2021. KSEBL is also establishing charging points for 3 wheelers & 2 wheelers in its 
ubiquitous distribution poles. The Government Policy of converting its fleet of official conven-
tional ICE vehicles into eVs in phases is also being realized with KSEBL partnering.

5.5. SCADA/DMS: 
As part of implementation of Part-A of RAPDRP Scheme, SCADA/DMS (Distribution Manage-
ment System) project is implemented in Thiruvananthapuram, Ernakulam and Kozhikode 



towns, with 100% grant from Power Financing Corporation.

5.6. Cyber Security Projects: 
Power systems getting increasingly smarter and automated with deployment of latest tech-
nologies, bring in challenges related to increase in cyber-attacks targeting the power system 
components and operations. To mitigate these risks and secure the power infra, KSEBL has 
adopted several technology-based measures.

5.7. Human Resource Development: 
KSEBL’s strategy for quality service is continuous HRD. The 6 Training Centres including the CEA 
Accredited Power Engineer’s Training & Research Centre (PETARC) at Moolamattom ensure 
timely training to employees through orientation programs and separate sessions arranged at 
Section offices, and at various levels.

6. Other Consumer-centric Initiatives during Floods, Cyclones, and Pandemic 
    conditions 

• Though highly dependent on imported power (~ 70%), KSEBL could provide power for all 
on demand, without imposing any restrictions like load shedding or power cut, and maintain 
lower than national average cost (/kWh) of supply. 

• During 2021 up to now, 372,000 new service connections could be added, 2372 new 
distribution transformers installed, and 2195 km of 11 kV, and 3650 km of LT lines were con-
structed.

• The commissioning of HVDC Pugalur - Madakkathara Pole I & II and 400kV Kozhiko-
de-Madakkathara double circuit lines is achieved during the year. Achievements in the trans-
mission sector include construction of four 220 kV substations, ten 110 kV, one 66 kV, and two 
33 kV substations, as well as 696.10 km of lines in the voltage levels including 33 kV and above, 
and capacity addition of 1581 MVA.

• In spite of the lockdown and climatic catastrophes, which curtailed effective working 
days to below 50%, KSEBL could achieve 70% financial progress during the COVID period. 

• Expanded the e-Safety initiative under KSEBL’s ‘Zero Accident’ Safety policy, functioning 
under the Corporate Office headed by Chief Safety Commissioner (in the rank of Chief Engi-
neer), and in particular conducted 17,390 safety inspections observing COVID protocols.

• “service@doorstep” scheme established. With just a phone call, all customer service 
needs are promptly attended to.

• Envigorated the Forum for Redressal of Consumer Grievances (CGRF) as required under 
provisions of Electricity Act 2003.

7. The impact of COVID 19 on KSEBL: 
Compared to the previous year, an increase of 4.30% was expected in the annual energy con-
sumption in 2020-21. However, the year began under strict country wide lockdown in the wake 
of Covid-19 pandemic. The impact of the lockdown on monthly reduction in electricity con-
sumption was in the range of 12-16% during the first quarter of the year. The year recorded an 
overall reduction of 2.17% in energy consumption. Industrial and commercial use with com-
paratively higher electricity prices had dropped, while average consumption of the domestic 
consumers contributing lower revenue increased. In addition, the COVID-related concessions 
given by the government to various sections have also taken a heavy toll on the financials of 
KSEBL.



8. The impact of Floods and Cyclones on KSEBL:
The great flood of 2018, 2019 & 2020 have inflicted heavy damages. In the 2020 flood, 56 trans-
formers and 8506 poles were damaged beyond repair. Distribution line conductors snapped at 
36,274 locations, damaging 7254.9 km length of the lines. Financially, these led to a loss of INR 
() 861.8 million.  The cyclones and the downpour that followed caused widespread disruption 
to electricity network in Kerala, especially in coastal areas of Thiruvananthapuram, Kollam, 
Alappuzha & Ernakulam districts, disrupting service to 38,93,863 consumers, damaging 68 Dis-
tribution Transformers, and 5473 electric poles. Conductor snapping was reported at 18,574 
locations. In the restoration and reconnection work, in several locations, IEEE volunteers assist-
ed the families and KSEBL employees in having a quick and safe rehabilitation.

9. Road Travelled: 
Ensuring quality power for all, at affordable rates, has bee achieved by:

 » Integration of multiple supply sources 

 » Rapid development of commercially viable new supply sources

 » Timely execution of RE projects and transmission & distribution strengthening projects  

 and Revamped Distribution Sector Scheme (RDSS) 

 » Availing beneficial support from the national grid to ensure low-cost power along with  

 the steps for promotion of green energy

 » Additional power generation from Idukki Extension Scheme and commissioning of   

 more  pumped storage systems thus optimally exploiting the existing installations

 » Maintaining the coveted status of being 100% electrified state

 » Interruption free service to consumers 

 » Improving organisational efficiency by implementing ERP 

 » Enhancing customer satisfaction

 » Improving financial stability of the organisation 

 » Being a part of the sustainable development strategies of Kerala State 
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